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Executive Summary 

Overview 

After decades of work and hundreds of millions of dollars spent, GE and EPA have 
addressed PCBs at both the former GE plant site in Pittsfield and adjacent areas and in the 
two miles of the Housatonic River near the former plant.  More will be done in the next few 
years in several other areas, including Silver Lake and Unkamet Brook, but the amount of 
PCBs in the remediated areas has been dramatically reduced, which, in turn, has decreased 
the amount of PCBs carried downstream. 

GE and EPA have now focused their attention on a third area, which has become known as 
the “Rest of River” – the stretch of the Housatonic River that begins where the River’s East 
and West Branches meet in Pittsfield and extends south through western Massachusetts 
and Connecticut.  Approximately 90% of the PCBs remaining in the Rest of River are in the 
10-mile stretch between Pittsfield and Woods Pond Dam in Lenox, an area with a rich and 
vital ecosystem.  Unlike the areas in and around the former GE plant site, most of this 10-
mile stretch of the River has been untouched by development.  It includes a unique, 
relatively unfragmented corridor of forests and wetlands that provide critical habitat for an 
extraordinary assemblage of plants and animals, including dozens of species listed by the 
Commonwealth of Massachusetts as threatened, endangered, or of special concern.  In 
2009, in recognition of its uniqueness, the Commonwealth designated the Upper Housatonic 
River as an Area of Critical Environmental Concern. 

The question that is the subject of this Revised Corrective Measures Study (CMS) Report is:  
What to do about the PCBs remaining in the Rest of River?  There are several possible 
approaches, and each one has advantages and disadvantages. 

The basic problem is this: the Rest of River is a flourishing ecosystem.  The more 
aggressively you work to remove PCBs from this ecosystem, the more you damage it in the 
name of “remediating” it.  For example, to keep PCBs that have found their way into the 
banks of the River from reentering the River, you can “stabilize” the banks.  This 
“stabilization” requires you to (1) eliminate the existing vertical and “undercut” banks that 
have been carved by nature and cannot be reproduced by man, and which are important 
habitat for birds and other animals that are currently using them; and (2) remove trees and 
other vegetation currently on the banks, which will permanently change their appearance 
and character and change the animals that can live in those areas. 

Removing or capping sediments in the bottom of the River to address PCBs will have similar 
consequences.  The more sediment you dredge, the more you displace fish and change the 
nature of the riverbed and its hospitability to aquatic life.  Likewise, the more soil you remove 
from the floodplain, the more you change the nature of the floodplain and its hospitability to 
the plants and animals that currently live there (including the sensitive species living in the 
area’s dozens of vernal pools and other areas).  Building access roads and staging areas 
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needed to carry out these large-scale engineering activities will cause further damage.  At 
some point, the balance tips and you will find yourself, as the Boston Globe entitled a 2008 
editorial about the Housatonic, “Destroying a river to clean it.”  This is in nobody’s interest. 

The answer to the question of what to do about the Rest of River can be found only through 
carefully weighing the potential advantages and disadvantages of each remedial approach.  
GE has done this in this Revised CMS Report.  GE used EPA’s model to forecast future 
PCB levels in fish, water, and sediment.  GE used assumptions based on EPA’s human 
health and ecological risk assessments to compare the various approaches.  GE does not 
agree with EPA about all of these assumptions – in fact, GE strongly disagrees with the 
Agency about several of them – but in preparing the Revised CMS Report, GE used EPA’s 
assumptions.  Using this information, the advantages and disadvantages of each potential 
remedial approach were determined. 

The results of this process show that, when it comes to the Rest of River, less really is more.  
The least intrusive approaches to cleaning up river sediment and floodplain soil will meet 
EPA’s human health criteria, are protective of the environment, and are far more likely to 
achieve that goal without “destroying a river to clean it.” 

There are several reasons that support this conclusion. 

First, all of the approaches that GE studied involving any PCB removal will adequately 
protect human health according to standards developed by EPA.  

Second, none of the approaches that have been suggested will decrease PCB levels in 
Housatonic River fish in Massachusetts to a point that, according to EPA’s assumptions, 
would allow people to eat those fish without restriction.  No matter which alternative is 
adopted, the Rest of River will remain a “catch and release” fishery for the foreseeable 
future. 

Third, although applying EPA’s assumptions does indicate some differences in how the 
various remedial alternatives will affect certain animal species, the incremental PCB 
reductions predicted for the more aggressive approaches are outweighed by the serious and 
certain ecological damage that would result from those approaches.  It is important to 
remember that the amount of PCBs in the Rest of River is not going to increase.  PCB levels 
are already dropping, and they will continue to drop no matter what is or isn’t done next.  
And we already know that even the highest historic levels of PCB contamination have not 
destroyed or degraded the ecology of the Rest of River; PCBs have been present for more 
than 70 years and yet the indigenous flora and fauna have flourished.  These observations 
give us every reason to believe that the animal and plant populations of the Rest of River will 
continue to do just fine even if no further clean-up occurs. 

On the other hand, there is no question that the more aggressive remediation alternatives 
under consideration will permanently damage the ecosystem.  Riverbanks will be 
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permanently deforested and reshaped; the riverbed will be altered; forests in the floodplains 
will be removed and will take generations to return to their current state (if they ever do); the 
vernal pools that dot the landscape will be destroyed; and the broad swath of largely 
contiguous forest will be fragmented by man-made access roads and staging areas.  
Habitats will be disrupted, populations will be displaced, and there is no way to know what 
will replace them. 

Answering the question of what to do about the Rest of River, then, comes down to a 
comparison of what we do know and don’t know.  We know that the Rest of River is 
flourishing without any remediation at all.  We know that the less intrusive removal 
alternatives will fully protect human health using EPA’s assumptions.  We don’t know how 
much damage the Rest of River can bear from an attempt to remove more PCBs.  

Therefore, GE believes that the least intrusive approach – “Monitored Natural Recovery” – is 
best here.  However, taking into account EPA’s human health and ecological risk 
assessments, and using numerous other assumptions and inputs specified by EPA even 
though GE strongly disagrees with them, the combination of sediment and floodplain 
remedial alternatives known as SED 10/FP 9 will provide the greatest benefit with the least 
ecological harm.  Although it will require a substantial sediment removal project in the first 
five miles of the Rest of River and in Woods Pond, together with removal of floodplain soil, 
SED 10/FP 9 has been carefully designed to minimize the severe harm that will result from 
more invasive measures, and it will still meet all of EPA’s human-health based goals (except 
for those relating to fish consumption, which can’t be achieved by any remedial alternative).  
GE has also concluded that the excavated sediments and soils should be placed in a secure 
disposal facility built near the River but outside the floodplain, which will avoid the detriments 
of the other disposal and treatment options, especially with larger removal volumes. 

ES.1  Background 

Upstream Source Control/Remediation:  For over 30 years, the General Electric 
Company (GE) has been conducting source control and environmental cleanup activities at 
and near its former plant site in Pittsfield, Massachusetts, to address polychlorinated 
biphenyls (PCBs).  For example, during this period, GE has conducted major source control 
activities at and near its former plant to prevent and control PCBs present in soils and 
underground oil plumes from entering the River.   

During the last 11 years, GE and the U.S. Environmental Protection Agency (EPA) have 
performed cleanup activities under a comprehensive agreement embodied in a Consent 
Decree (CD) that became effective in 2000.  Under the CD, GE and EPA remediated the two 
miles of the River that runs adjacent to and downstream of the former GE plant to the 
confluence of the East and West Branches of the River (the Confluence).  Specifically, GE 
performed extensive sediment and bank soil remediation in the Upper ½-Mile Reach of the 
River (between the Newell Street and the Lyman Street Bridges in Pittsfield); and EPA then 
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remediated the 1½-Mile Reach of the River (between the Lyman Street Bridge and the 
Confluence).  GE’s remedial efforts in upstream areas have also included remediation of 
soils in floodplain and former oxbow areas adjacent to the River, remediation of portions of 
the former GE plant site, and remediation of sediments and riverbank soils in the West 
Branch adjacent to Dorothy Amos Park in Pittsfield.  In addition, over the next 2 to 3 years 
GE will conduct a sediment removal/capping project in Silver Lake (which discharges to the 
River) and remediation of Unkamet Brook (which flows into the River).  Collectively, these 
completed and planned activities represent one of the largest remedial projects in EPA 
Region 1. 

These activities have significantly reduced and will continue to reduce the amount of PCBs 
entering the Rest of River area.  For example, water column data collected upstream of the 
Confluence indicate that the remediation in the 2-Mile Reach and adjacent upland areas 
reduced the concentration of PCBs in the Housatonic River water column by a factor of three 
to five (from pre- to post-remediation) under both base flow and storm conditions (see 
Section 6.1.3 of this Report).  These reductions are expected to continue due to the ongoing 
and planned remediation actions upstream of the Confluence.     

Rest of River Studies Leading Up To the Revised CMS:  As part of the settlement 
embodied in the CD, EPA issued a permit to GE under the federal Resource Conservation 
and Recovery Act (RCRA) (the Permit) relating to the Rest of River.  That Permit and the CD 
specify the process for investigating the Rest of River, and for studying the need for and 
scope of additional remedial activities.1  From 1997 through 2002, EPA conducted numerous 
sampling activities and investigations of the Rest of River area, building on the considerable 
investigations that had previously been conducted by GE and others.  The resulting data 
were presented in GE’s RCRA Facility Investigation (RFI) Report, finalized in September 
2003, which documented the concentrations of PCBs in the surface water, sediments, 
floodplain soils, and biota of the Rest of River.  That report focused in particular on the 10-
mile stretch of the River and floodplain between the Confluence and Woods Pond Dam 
(known as the Primary Study Area or PSA), which contains approximately 90% of the PCBs 
in the Rest of River and also contains a unique and extraordinary ecosystem with numerous 
and diverse plant and animal species, including state-listed rare species.   

Next, EPA performed a Human Health Risk Assessment (HHRA) and Ecological Risk 
Assessment (ERA) for the Rest of River.  GE was then required to develop and submit 
proposed Interim Media Protection Goals (IMPGs), which are preliminary remediation goals, 
applicable to various environmental media (e.g., floodplain soil, sediment, fish), that are 
considered by EPA to be protective of human health and ecological receptors based upon 
EPA’s findings in the HHRA and ERA.  GE did so while expressing its strong disagreements 
with EPA’s HHRA and ERA and the effect of the disputed issues on the development of the 

                                                      

1 Copies of the reports discussed below are available on EPA’s website for the Housatonic River, 
http://www.epa.gov/region1/ge/index.html.  
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IMPGs.  The IMPGs based on EPA’s HHRA and ERA were approved by EPA after GE 
revised them to incorporate numerous directions from EPA.  Under the Permit, attainment of 
the IMPGs is one of the factors to be considered in evaluating remedial alternatives and is to 
be balanced along with a number of other factors specified in the Permit (as described 
below).  

During this same period, EPA developed a mathematical model to simulate the fate, 
transport, and bioaccumulation of PCBs between the Confluence and Rising Pond Dam (the 
most downstream impoundment on the River in Massachusetts).  This model estimates PCB 
concentrations in the water, sediments, and fish in that portion of the Rest of River for a 
period of 52 years into the future (or 30 years after completion of remediation, if longer), both 
in the absence of any additional remediation and in response to various sediment remedial 
alternatives.  It has been used to assess the effects of the sediment remedial alternatives 
evaluated in this Report on future PCB levels in water, sediments, and fish in the 
Massachusetts portion of the River.2 

In February 2007, as required by the Permit and after discussions with EPA, GE submitted a 
Proposal to EPA for conducting the Corrective Measures Study (CMS) – an evaluation of 
potential remedial alternatives.  The CMS Proposal, along with a number of addenda, 
identified and screened potential remediation technologies for the Rest of River, developed a 
set of specific remedial alternatives for detailed evaluation, and described the proposed 
methodology to be used for that evaluation.  Those remedial alternatives covered a broad 
range of potential approaches – from no action to extensive removal of sediments and 
floodplain soils.  EPA approved the CMS Proposal and addenda, subject to a number of 
conditions. 

GE submitted a CMS Report to EPA in March 2008.  The public and the Commonwealth 
expressed significant concerns about that report.  For example, the Commonwealth advised 
EPA of its view that the CMS Report was inadequate and needed to be revised to consider 
other options that did not cause the ecological damage inherent in the remedial alternatives 
presented in the CMS Report.  EPA then provided extensive comments on the report in 
September 2008, requiring that GE provide substantial additional information and perform 
further analyses.  GE began these analyses and discussed with EPA and the 
Commonwealth the development of a new remedial alternative (consisting of both sediment 
and floodplain remediation) that would reduce the adverse ecological impacts from remedial 
construction activities.  EPA agreed that the new alternative should be included in the 
revised CMS evaluations, and requested that another set of remedial alternatives (one for 

                                                      

2  EPA did not design its model to forecast PCB concentrations past Rising Pond Dam.  Therefore, at 
EPA’s request, GE developed a simplistic procedure for extrapolating the results of the model 
downstream into Connecticut.  The estimates from that extrapolation procedure are used in this report, 
but are highly uncertain. 
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sediments and one for the floodplain), which EPA had developed and described, also be 
evaluated. 

In March 2009, GE submitted a detailed interim response to EPA’s September 2008 
comments.  In addition, in August 2009, GE submitted a work plan for the evaluation of the 
additional remedial alternatives mentioned above.  That work plan proposed to evaluate the 
new and the previous remedial alternatives in a Revised CMS Report.  EPA conditionally 
approved that work plan on January 15, 2010.  GE disputed certain of the conditions 
mandated by EPA staff to EPA management, but EPA management upheld its staff’s 
decisions in a decision issued on June 10, 2010.  

In the meantime, in February 2010, GE submitted an in-depth evaluation of the impacts of 
the remedial alternatives and the potential for avoiding or minimizing those impacts and 
restoring affected habitats in six “example areas” identified by EPA in the PSA.   

GE’s Reservations of Rights:  During the course of the process described above, GE has 
disagreed with EPA on many key issues, as stated in numerous reports and submittals.  
First, GE has a fundamental disagreement with EPA regarding the effects of PCBs on 
human health and the environment.  The toxicity values that EPA uses to assess what it 
regards as the cancer and non-cancer risks of PCBs to humans are based on laboratory 
studies of animals.  However, based on the scientific evidence from human exposure 
studies, PCBs have not been shown to cause cancer in humans or to cause adverse non-
cancer effects in humans at environmental levels.3  Further, the evidence does not indicate 
that PCBs have adversely affected the Rest of River ecosystem; indeed, field surveys by 
both EPA and GE contractors have demonstrated abundant, diverse, and thriving fish and 
wildlife populations and communities in the Rest of River area despite over 70 years of 
exposure to PCBs.  In addition, GE disagrees with many of the specific assumptions, input 
values, interpretations, and conclusions in EPA’s HHRA and ERA, which overstate the risks 
of PCBs to humans and ecological receptors.  GE also disagrees with numerous directives 
that EPA has issued to GE both for revising the IMPGs and for conducting the CMS.  GE 
has preserved its position on all of these issues.  

As discussed above, upstream remediation and source control activities, along with natural 
recovery processes, have significantly reduced the PCBs in the Rest of River, and those 
improvements are continuing.4  As documented in this report, further remediation would 
unavoidably and severely damage the ecosystem of the River and floodplain, including 
riverbanks, mature forests, vernal pools and other wetlands, and the plants and animals that 

                                                      

3  In addition, a number of recent studies on human and animal cells have shown that human cells are 
many times less sensitive to the effects of PCBs than the cells of the laboratory test animals used in 
the studies on which EPA’s toxicity values are based.  See Section 1.2 of this report.   
4  For example, the most recent adult fish sampling data from the River, which were collected in 2008, 
show a substantial reduction in PCB concentrations in the fish in the PSA from those measured in 1998 
and 2002.  
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inhabit or use the River and floodplain.  In these circumstances, GE has concluded that, 
apart from monitoring the ongoing source control and natural recovery processes, it would 
be inappropriate to conduct additional remedial actions in the Rest of River area.   

Nevertheless, while preserving its position, GE has, as required by the CD and the Permit, 
conducted the evaluations in this Revised CMS taking into account EPA’s HHRA and ERA 
and using the assumptions, procedures, and other inputs that EPA directed GE to use.  
Many of these EPA assumptions and directives with which GE disagrees have 
fundamentally shaped the analyses presented herein and the resulting conclusion as to 
which set of remedial alternatives best meets the Permit criteria.  Given GE’s objections and 
its appeal rights under the CD and the Permit, this Revised CMS Report should not be 
regarded as a proposal by GE to implement those alternatives.    

ES.2  Scope of Revised CMS Report 

This Revised CMS Report presents the results of a detailed evaluation of a range of 
remedial alternatives, approved by EPA for evaluation, for sediments (including riverbanks), 
floodplain soils, and treatment and/or disposition of removed materials.  In addition, this 
report presents a detailed comparative evaluation of several combinations of sediment and 
floodplain remedial alternatives, ranging from MNR to very extensive remedial measures.  

Reaches Addressed:  For purposes of these evaluations, GE has used the Rest of River 
reaches and subreaches designated by EPA.  These are shown on Figure ES-1 and are as 
follows: 

• Reach 5 – from the Confluence to Woods Pond, which is further divided into three 
subreaches – 5A (Confluence to Pittsfield wastewater treatment plant [WWTP]); 5B 
(Pittsfield WWTP to Roaring Brook); and 5C (Roaring Brook to start of Woods Pond) – 
and which also contains a large number of backwater areas adjacent to the River; 

• Reach 6 – Woods Pond; 

• Reach 7 – Woods Pond Dam to Rising Pond (the next large impoundment); 

• Reach 8 – Rising Pond; 

• Reach 9 – Rising Pond Dam to the Connecticut border; and 

• Reaches 10-17 – Connecticut border to Long Island Sound.   

Sediment/Riverbank Alternatives:  For sediments and erodible riverbanks, GE has 
evaluated a total of 10 individual remedial alternatives (designated SED 1 through SED 10).  
With the exception of SED 1 (no action) and SED 2 (MNR only), these alternatives use 
various combinations of remediation technologies, including:  (a) sediment removal (via 
mechanical or hydraulic methods) followed in most cases by capping or placement of 
backfill; (b) placement of a clean cap over existing sediments; (c) thin-layer capping 
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(placement of a thin layer of clean material over existing sediments to provide a reduction in 
PCB concentrations in the biologically active zone, thereby accelerating the natural recovery 
process); (d) stabilization of riverbanks, with removal of bank soil where appropriate, to 
minimize erosion of bank soils into the River; and (e) MNR (reliance on naturally occurring 
processes to contain or otherwise reduce the bioavailability of PCBs in sediment, with 
monitoring to assess the rate of recovery).  The 10 individual sediment remedial alternatives 
evaluated in the Revised CMS are summarized, and key statistics regarding each (e.g., 
removal volume, capping area, estimated implementation duration) are presented, in Tables 
ES-1 and ES-2, respectively.  
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 Table ES-1.  Summary of Remediation Alternatives for Sediments and Riverbanks 

Alternative Description 

SED 1 No action. 

SED 2 Monitored natural recovery (MNR). 

SED 3 Sediment removal in Reach 5A; thin-layer capping in portion of Reach 5C and in Woods Pond. 

SED 4 
Sediment removal in Reach 5A; combination of sediment removal, engineered capping, and/or 
thin-layer capping in Reaches 5B and 5C and Woods Pond; thin-layer capping in portions of the 
Reach 5 backwaters. 

SED 5 
Sediment removal in Reaches 5A and 5B; combination of sediment removal, engineered capping, 
and/or thin-layer capping in Reach 5C, the Reach 5 backwaters, and Woods Pond; thin-layer 
capping in Rising Pond. 

SED 6 
Sediment removal in Reaches 5A, 5B, and 5C; combination of sediment removal, engineered 
capping, and/or thin-layer capping in the Reach 5 backwaters, Woods Pond, and Rising Pond; thin-
layer capping in Reach 7 impoundments. 

SED 7 
Sediment removal in Reaches 5A, 5B, and 5C; combination of sediment removal, engineered 
capping, and/or thin-layer capping in the Reach 5 backwaters, Woods Pond, Reach 7 
impoundments, and Rising Pond. 

SED 8 
Removal of all sediments with PCBs above 1 mg/kg from the main stem and backwaters of entire 
River between Confluence and Woods Pond Dam, from Reach 7 impoundments, and from Rising 
Pond. 

SED 9 
Sediment removal in entire Reach 5 channel, Woods Pond, Reach 7 impoundments, and Rising 
Pond; combination of sediment removal and engineered capping in Reach 5 backwaters with 
PCBs > 1 mg/kg.   

SED 10 
Sediment removal in portions of Reach 5A based on application of criteria designed to avoid or 
minimize adverse ecological effects; sediment removal from top 2.5 feet in portions of Woods Pond 
based on PCB concentrations.  

Notes: 
1. Under SED 3 through SED 10, all portions of the River where active remediation is not specified would be subject to 

MNR. 
2. Where sediment removal is specified, the excavations would be capped or, in some instances (under SED 7 and 

SED 8), backfilled to the pre-existing grade, except that:  (a) under SED 9, shallower portions of Woods Pond would 
have a thinner cap than the depth of removal; and (b) under SED 10, the excavated portions of Woods Pond would 
not be capped or backfilled. 

3. All alternatives other than SED 1, SED 2, and SED 10 also include stabilization of all riverbanks in Reaches 5A and 
5B, with removal of bank soil as appropriate.  SED 10 includes bank stabilization/soil removal on select riverbanks 
in Reaches 5A and 5B. 

4. All alternatives also include continued maintenance of fish consumption advisories.  
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Table ES-2.  Overview of Volumes, Areas, and Duration for Sediment Alternatives 

 SED 1/2 SED 3 SED 4 SED 5 SED 6 SED 7 SED 8 SED 9 SED 10 

Sediment removal 
volume (cubic 
yards [cy]) 

0 134,000 262,000 377,000 521,000 770,000 2,252,000 886,000 235,000 

Bank soil removal 
volume (cy) 0 35,000 35,000 35,000 35,000 35,000 35,000 35,000 6,700 

Capping after 
removal (acres) 0 42 91 126 178 150 0 333 20 

Backfill after 
removal (acres) 0 0 0 0 0 69 351 0 0 

Capping without 
removal (acres) 0 0 37 60 45 45 0 3 0 

Thin-layer capping 
(acres) 0 97 119 102 112 72 0 0 0 

Time to implement 
(years) 0 10 15 18 21 26 52 14 5 

Note:  MNR would be a component of all alternatives except SED 1.   

Floodplain Soil Alternatives:  For floodplain soil, GE has evaluated a total of nine 
individual remedial alternatives (designated FP 1 through FP 9).  Except for the no action 
alternative (FP 1), these alternatives all involve the removal of soil, followed by replacement 
of that soil with clean backfill and revegetation of the remediated area.  These alternatives 
are of three types:  (1) alternatives that achieve average PCB concentrations that meet 
particular EPA-approved IMPGs for a given area (FP 2, FP 3, FP 4, FP 7, and FP 9);5 (2) 
alternatives based on removal of soils within a given depth that exceed a specified PCB 
concentration (FP 5 and FP 6); and (3) a combination of the those approaches (FP 8).  The 
nine individual floodplain soil alternatives are described, and the total removal volume and 
removal area for each are listed, in Tables ES-3 and ES-4, respectively.6  

                                                      

5  The IMPGs generally consist of ranges of numbers.  For example, those intended to be protective of 
human health include values that correspond to various cancer risk levels (as determined by EPA) 
within EPA’s acceptable cancer risk range – from a 10-4 cancer risk (a 1 in 10,000 chance of excess 
cancer) to a 10-6 cancer risk (a 1 in a million chance of excess cancer) – as well as values based on 
assumed non-cancer impacts (as determined by EPA).  Most of the ecological IMPGs consist of ranges 
of concentrations (based on thresholds in EPA’s ERA) from an upper to a lower bound.  The above-
listed floodplain alternatives were designed to meet certain selected sets of those IMPGs.  
6  It is assumed that each of these alternatives would be combined and coordinated with a sediment 
remediation alternative and could be implemented within the duration of the associated sediment 
alternative.  
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Table ES-3.  Summary of Remediation Alternatives for Floodplain Soils 

Alternative Description 

FP 1 No action. 

FP 2 Soil removal/backfilling to achieve the health-based IMPGs based on 10-4 cancer risk or on non-
cancer (whichever is lower).  

FP 3 Same as FP 2 except: (a) in certain frequently used areas, soil removal/backfilling to achieve the 
health-based IMPGs based on 10-5 cancer risk or on non-cancer (whichever is lower); and (b) 
supplemental remediation to achieve upper-bound IMPGs for ecological receptors.  

FP 4 Soil removal/backfilling to achieve the health-based IMPGs based on 10-5 cancer risk or on non-
cancer (whichever is lower).  Supplemental remediation to achieve upper-bound IMPGs for ecological 
receptors. 

FP 5 Removal of soils that contain PCB concentrations of 50 mg/kg or greater, with backfilling.  

FP 6 Removal of soils that contain PCB concentrations of 25 mg/kg or greater, with backfilling. 

FP 7 Soil removal/backfilling to achieve the health-based IMPGs based on 10-6 cancer risk, but no lower 
than 2 mg/kg for direct human contact (level specified in Consent Decree as the standard for 
residential use).  Supplemental remediation to achieve lower-bound IMPGs for ecological receptors. 

FP 8 Soil removal/backfilling to achieve the health-based IMPGs based on 10-5 cancer risk or on non-
cancer (whichever is lower).  Supplemental remediation in vernal pools to achieve lower-bound IMPG 
for amphibians.  Additional removal of all remaining soils that contain PCB concentrations of 50 
mg/kg or greater, with backfilling.   

FP 9 Same as FP 2 with additional soil removal/backfilling to achieve the health-based RME IMPGs based 
on 10-4 cancer risk or on non-cancer (whichever is lower) in top 3 feet in certain heavily used 
subareas. 

Notes:   
1. The health-based IMPGs refer to the IMPGs that were based on EPA’s “Reasonable Maximum Exposure” 

assumptions in its Human Health Risk Assessment.  
2. For all alternatives, the remediation described applies to the top foot of soil, except that FP 3 through FP 9 also 

involve additional remediation in certain heavily used subareas as necessary to achieve specified criteria in the top 
3 feet of soil.   

Table ES-4.  Overview of Volumes and Areas for Floodplain Alternatives 

 FP 1 FP 2 FP 3 FP 4 FP 5 FP 6 FP 7 FP 8 FP 9 

Removal 
volume (cy) 0 22,000 74,000 121,000 104,000 320,000 631,000 177,000 26,000 

Removal 
area (acres) 0 13 44 72 63 197 387 108 14 

 

Combinations of Sediment and Floodplain Alternatives:  Since the selected remedy for 
the Rest of River will involve both a sediment/riverbank remediation component and a 
floodplain remediation component, the comparative evaluation of alternatives in this Revised 
CMS Report has been conducted for certain combinations of sediment and floodplain 
(SED/FP) alternatives, as approved by EPA.  Those combinations (which span the full range 
of remedial alternatives in terms of removal volumes and affected areas) are as follows: 
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• SED 2 and FP 1; 

• SED 3 and FP 3;  

• SED 5 and FP 4;  

• SED 6 and FP 4;  

• SED 8 and FP 7;  

• SED 9 and FP 8; and  

• SED 10 and FP 9. 

The following table provides an overview of each of these combinations: 

Table ES-5.  Overview of Combinations of Sediment and Floodplain Alternatives 

Remedial 
Components1 

SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/  
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Removal Volume (cubic yards) 

Sediment --- 134,000 377,000 521,000 2,252,000 886,000 235,000 

Riverbank Soil  --- 35,000 35,000 35,000 35,000 35,000 6,700 

Floodplain Soil --- 74,000 121,000 121,000 615,000 177,000 26,000 

Total --- 243,000 533,000 677,000 2,902,000 1,098,000 267,700 

Area Subject to Sediment/Soil Removal (acres)2 

Sediment --- 42 126 178 351 333 62 

Floodplain --- 44 72 72 377 108 14 

Total --- 86 198 250 728 441 76 

Riverbank Subject to Stabilization/Bank Soil Removal (linear miles, considering both banks) 

Riverbank -- 14 14 14 14 14 1.6 

Capping Without Removal or Thin-Layer Capping (acres) 

Capping  --- --- 60 45 --- 3 --- 

Thin-Layer Capping --- 97 102 112 --- --- --- 

Total Surface Area Impacted (acres) and Construction Duration (years) 

Area Impacted by 
Remediation  --- 183 360 407 728 444 76 

Area Impacted by 
Access Roads/ 
Staging Areas3 

--- 94 97 106 97 80 36 

Construction Duration  --- 10 18 21 52 14 5 

1. MNR would also be a component of all combinations. 
2. All areas subject to removal would be capped or backfilled following removal except for 42 acres of 

Woods Pond under SED 10/FP 9, where sediment would be removed without capping or backfilling. 
3. Includes impacted areas outside the floodplain. 
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Treatment/Disposition Alternatives:  GE has evaluated a total of five alternatives for the 
treatment and/or disposition of removed sediments and soils.  These alternatives include 
three disposal alternatives and two alternatives that would involve treatment followed by 
disposal, as follows: 

• TD 1 – Off-site Disposal:  Sediments and soils would be transported for disposal in  
permitted off-site landfills. 

• TD 2 – Confined Disposal Facility (CDF):  Sediments that are hydraulically dredged from 
certain river reaches would be pumped into on-site CDF(s) that would be built within a 
local waterbody.7  

• TD 3 – Upland Disposal Facility:  Sediments and soils would be placed in an Upland 
Disposal Facility constructed in an area near the River (but outside the 500-year 
floodplain), with an engineered cover, impermeable liners, and monitoring systems. 

• TD 4 – Chemical Extraction:  Sediments and soils would be treated using a chemical 
extraction process, in which an extraction fluid is mixed with those materials to remove 
some of the PCBs from the solids into the fluid.  For purposes of the Revised CMS, it 
has been assumed that the treated solids would be disposed of off-site and that the fluid 
would be subject to wastewater treatment.8 

• TD 5 – Thermal Desorption:  Sediments and soils would be treated using a thermal 
desorption process, in which most of the PCBs are removed from those materials 
through application of heat to volatilize the PCBs and the volatilized PCBs are then 
condensed into a liquid, which would be sent off-site for incineration.  This alternative 
has been evaluated under two assumptions:  (a) that a portion of the thermally treated 
solids would be reused on-site as backfill in the floodplain (after mixing with organic 
material to promote plant growth and sampling to ensure that the concentrations are 
sufficiently low to allow reuse) and that the remainder of the treated materials would be 
sent off-site for disposal; and (b) that all treated sediments and soils would be sent off-
site for disposal.   

Evaluation Criteria:  In accordance with the Permit, each of the alternatives and alternative 
combinations discussed above has been evaluated under three “General Standards” and six 
“Selection Decision Factors” specified in the Permit.  These criteria are as follows: 

                                                      

7  Under this alternative, sediments that are not hydraulically dredged, as well as floodplain and bank 
soils, would have to be handled by another treatment/disposition method.  
8  At EPA’s request, a bench-scale treatability study was conducted of this technology, using a process 
developed by BioGenesis Enterprises, Inc.  A report of that study and an analysis of it are included in 
this Revised CMS Report. 
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General Standards: 

• Overall Protection of Human Health and the Environment; 

• Control of Sources of Releases; and 

• Compliance with Federal and State Applicable or Relevant and Appropriate 
Requirements (ARARs) (or the basis for a waiver of an ARAR under the Comprehensive 
Environmental Response, Compensation, and Liability Act [CERCLA]). 

Selection Decision Factors: 

• Long-Term Reliability and Effectiveness (including magnitude of residual risk, adequacy 
and reliability of alternative, and potential long-term adverse impacts on human health or 
the environment);  

• Attainment of IMPGs; 

• Reduction of Toxicity, Mobility, or Volume of Wastes; 

• Short-Term Effectiveness (including impacts to the environment, nearby communities, 
and workers during implementation); 

• Implementability; and  

• Cost. 

Under the Permit, GE is required to conclude its evaluations with a recommendation as to 
which alternatives or combination of alternatives, in GE’s opinion, is “best suited to meet the 
[General Standards] in consideration of the [Selection Decision Factors], including a 
balancing of those factors against one another.” 

ES.3  Evaluation 

Overview:  GE has conducted a thorough evaluation of each of the remedial alternatives 
described above under each of the nine Permit criteria, given the constraints imposed by the 
Permit and the EPA directives for the Revised CMS Report.  Sections 1 through 5 of this 
Report describe in detail the approaches and procedures used in these evaluations.  The 
evaluations of the individual sediment and floodplain alternatives are presented in Sections 6 
and 7, respectively.9  A comparative evaluation of the combinations of sediment and 
floodplain alternatives is presented in Section 8.  The evaluation of the treatment/disposition 

                                                      

9  As noted above, the evaluations of the sediment alternatives have used EPA’s model to estimate 
future PCB concentrations in sediment, surface water, and fish resulting from the implementation of 
those alternatives.  They have also used the extrapolations of the model results into Connecticut, 
although those extrapolations are highly speculative.  EPA’s model has also been used to evaluate the 
long-term reliability and effectiveness of caps, thin-layer caps, and backfill used in the various remedial 
alternatives, since the model includes simulations of the forces of erosion under high flow events, 
including an extreme storm event on the scale of a 50- to 100-year flood. 
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alternatives, including a comparative evaluation of those alternatives, is presented in Section 
9.  Cost estimates for combinations of sediment and floodplain alternatives with pertinent 
treatment/disposition alternatives are presented in Section 10.  

ES.3.1  Evaluation of Sediment and Floodplain Alternatives 

This summary of GE’s evaluation of the sediment and floodplain remedial alternatives 
focuses on the evaluation of the combinations of those alternatives listed in Table ES-5 
above.  Based on its evaluation, GE has concluded that, given the constraints imposed by 
EPA’s directives, the combination of SED 10 and FP 9 is “best suited” to meet the General 
Standards in the Permit, in consideration and balancing of the Selection Decision Factors.  
That combination would involve the following elements:   

• Removal (followed by capping) of 66,000 cubic yards (cy) of sediment over 20 acres in 
selected areas of the River in Reach 5A;  

• Stabilization of the riverbanks in selected areas in Reaches 5A and 5B (totaling 
approximately 1.6 linear miles), including removal of approximately 6,700 cy of bank soil;  

• Removal of 169,000 cy of sediments over 42 acres in Woods Pond (in areas with the 
highest PCB concentrations in the upper sediments 

• MNR in the remaining portions of the River in the Rest of River area; and  

• Removal of 26,000 cy of floodplain soil (followed by backfilling) from approximately 14 
acres of the floodplain. 

The reasons for this conclusion are summarized below.  

ES.3.1.1  Attainment of General Standards   

Overall Protection of Human Health:  The evaluation of protection of human health in this 
Revised CMS Report has considered initially the extent to which the sediment and floodplain 
alternatives would achieve the IMPGs based on EPA’s HHRA.  For direct human contact 
with sediments and floodplain soils, all of the combinations of sediment and floodplain 
alternatives identified above would achieve IMPGs within or below EPA’s cancer risk range 
in all sediment and floodplain exposure areas established by EPA.  In addition, all of those 
combinations would achieve the IMPGs based on non-cancer impacts in all such exposure 
areas, except that SED 2/FP 1 (MNR only) would not achieve those IMPGs for the most 
highly exposed individuals in 24 of the 120 floodplain exposure areas.  Thus, even accepting 
EPA’s HHRA, all of the combinations of alternatives would provide protection of human 
health from direct contact with sediments and soils, with the exception of purported non-
cancer effects in a few floodplain areas under SED 2/FP 1.  For human consumption of 
agricultural products from the floodplain, all of the sediment-floodplain alternative 
combinations would achieve IMPGs within or below EPA’s cancer risk range, as well as the 
non-cancer IMPGs, in all farm areas evaluated for such consumption and thus would provide 
human health protection. 
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For human consumption of fish from the River, the post-remediation concentrations 
predicted by EPA’s model under all combinations of alternatives would not, in 
Massachusetts, achieve both the cancer- and non-cancer-based IMPGs based on 
unrestricted consumption of fish within the model projection period (which ranges from 52 to 
81 years).  As a result, no matter the extent of remediation, fish consumption advisories 
would have to remain in place indefinitely to provide human health protection from the 
asserted risks reported in EPA’s HHRA for human consumption of fish.  In Connecticut, 
where fish PCB levels are already much lower, extrapolation of EPA’s model results 
downstream (although highly uncertain) indicates that all of the alternative combinations 
would achieve very low PCB levels in fish by the end of the model period – i.e., 0.1 mg/kg or 
lower (except 0.16 mg/kg in one impoundment under SED 2/FP 1) – which may allow the 
Connecticut Department of Health to remove the fish consumption advisories for PCBs.  In 
the meantime, fish consumption advisories would remain in place in Connecticut for human 
health protection.10  

In considering overall protection of human health, it should also be noted that the larger 
combinations of sediment and floodplain alternatives would result in a greater risk of 
fatalities and injuries, both to on-site workers as a result of workplace accidents and to the 
public as a result of traffic accidents.  For example, total injury estimates due to both 
workplace and traffic accidents indicate that SED 10/FP 9 would involve 3.7 such injuries, 
but that the larger combinations would involve approximately 7.5 to 41 such injuries, 
depending on the size of the project.    

Overall Protection of the Environment:  As EPA guidance makes clear, the standard of 
“overall protection” of the environment requires a balancing of the short-term and long-term 
adverse ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 
1999, 2005d).  Thus, in assessing achievement of that standard, it is essential that any 
asserted risks of PCBs be weighed against the adverse ecological impacts from 
implementation of the remedial alternatives.  

Application of the ecological IMPGs to the combinations of sediment and floodplain 
alternatives under evaluation indicates that SED 2/FP 1, SED 10/FP 9, SED 3/FP 3, and 
SED 5/FP 4 would achieve the IMPGs for some ecological receptor groups in all areas and 
would achieve the IMPGs for other receptor groups in some areas.  For example, SED 
10/FP 9 would achieve the IMPGs for warmwater fish and threatened and endangered 
species, as well as levels within the range of the IMPGs for omnivorous/carnivorous 
mammals, in all averaging areas; and it would achieve levels within the range of the IMPGs 
for benthic invertebrates in 84% of the averaging areas, for amphibians in 21% of the 

                                                      

10  Both Massachusetts and Connecticut also have state-wide fish consumption advisories based on 
mercury, unrelated to releases from the former GE plant.  These advisories would not be affected by 
any reductions in PCB concentrations. 
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averaging areas, and for insectivorous birds in 58% of the areas.11  The remaining 
combinations – SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 – would achieve the ecological 
IMPGs or levels within the ranges of those IMPGs for all receptor groups in all averaging 
areas.      

However, attainment of IMPGs, as only one of the Selection Decision Factors under the 
Permit, is not determinative of whether an alternative would provide overall protection of the 
environment, but rather is a consideration to be balanced against the other Selection 
Decision Factors.  The fact that there are exceedances of the IMPGs for certain receptors in 
certain areas does not translate into adverse impacts that would prevent the maintenance of 
healthy local populations of those receptors, let alone negatively impact the overall wildlife 
community in the Rest of River area.  This is true, first, because of the highly conservative 
nature of the individual averaging areas to which the IMPGs are applied (as required by 
EPA) and the fact that the local populations of these receptors extend beyond those areas.12  
Furthermore, field surveys conducted by both EPA and GE, as well as other existing 
ecological information, have documented the presence of numerous and diverse plant and 
animal species (including state-listed rare species) that continue to reproduce and inhabit 
the River and floodplain in the PSA despite the fact that PCBs have been present in the area 
for over 70 years.  Thus, even accepting the IMPGs based on EPA’s ERA, the impact of the 
IMPG exceedances on the maintenance of healthy local populations of these receptors is at 
best uncertain.    

Moreover, as noted above, the standard of “overall protection” of the environment requires a 
balancing of the short-term and long-term adverse ecological impacts of the alternatives with 
the residual risks.  In particular, “it is important to determine whether the loss of a 
contaminated habitat is a greater impact than the benefit of providing a new, modified but 
less contaminated habitat” (EPA, 2005d, p. 6-6).  Thus, it is critical that any uncertain risks 
that may be indicated by IMPG exceedances be weighed against the certain adverse 
impacts on the habitat of further remedial efforts to achieve the ecological IMPGs.  As 
discussed in detail in this report, implementation of any of the combinations of sediment and 
floodplain alternatives under evaluation except SED 2/FP 1 and SED 10/FP 9 would cause 
substantial and widespread short-term and long-term adverse impacts on the ecosystem of 
the PSA and the plants and animals that use it regardless of the implementation of 
restoration measures.  These adverse impacts include: 

                                                      

11  That combination would not achieve the IMPGs for coldwater fish, piscivorous birds, or piscivorous 
mammals in any area.   
12  For example, the local populations of wood frogs, wood ducks, and shrews (which EPA has 
selected to represent amphibians, insectivorous birds, and omnivorous/carnivorous mammals) extend 
throughout the PSA; and the local population of mink (as representative of piscivorous mammals) 
extends beyond the boundaries of the PSA, including to tributaries of the River and to other riverine 
areas in the vicinity.  
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• River Impacts: The removal and/or capping of sediments in the River would remove or 
bury the existing aquatic vegetation and benthic invertebrates in those areas, displace 
the fish, and change the surface of the riverbed from its current condition (sand, sand 
and gravel, or silt) to a substrate composed of a stone cap or backfill material.  This 
would alter the riverbed habitat until the natural deposition of sediments from upstream 
changes the surface back to a condition approximating its current condition, which could 
take many years, especially if the upstream areas are similarly impacted.  While it is 
expected that, over time, vegetation, invertebrates, and fish would recolonize these 
areas, the length of time for that to occur and the abundance of organisms and mix of 
species in the recolonized community are uncertain, the return of specialized or rare 
species is doubtful, and colonization by invasive species is highly probable. 

• Riverbank Impacts: All of these combinations of alternatives would involve the 
implementation of bank stabilization measures on both sides of the River along the 7 
miles in Reaches 5A and 5B (14 linear miles of riverbanks) to control erosion.  While 
these measures would include use of bioengineering techniques where appropriate, 
they would cause long-term and permanent adverse impacts on the riverbank habitat.  
By design, these measures would result in the permanent elimination of vertical and 
undercut banks, which provide critical habitat for several species of birds and other 
animals.  They would also require the removal of the mature trees and other vegetation 
from the banks, as well as a long-term management plan to prevent the reforestation of 
the stabilized banks (due to the potentially destabilizing effect of large trees on those 
banks).  This would result in a permanent change in the vegetative character of the 
banks from their current wooded condition to a more open condition with dense shrub 
growth, with a corresponding reduction in the quality of the habitat for birds, dragonflies, 
reptiles, and mammals that currently use the mature trees on the banks.  Further, the 
implementation of stabilization measures would produce a long-term reduction in 
animal slides and burrows on the banks and in access routes for the movement of 
smaller and less mobile animals to and from the River.  As a result of these changes, 
there would be a long-term reduction in species richness and diversity on the 
riverbanks, and the stabilized riverbanks would never return to their current condition. 

• Floodplain Forest Impacts: The floodplain soil removal activities and the necessary 
access roads and staging areas in the floodplain (to support both sediment and 
floodplain remediation) would have long-term negative impacts on the floodplain forests, 
which include a variety of forested wetland habitats.  These activities would involve the 
removal of all trees, shrubs, and other vegetation in the affected areas and (for soil 
removal) replacement of existing native soil with commercial backfill having different 
characteristics.  In the areas of mature floodplain forests that would be impacted by 
these activities (ranging from 38 to 178 acres under these combinations of sediment 
and floodplain alternatives), this would result in a long-term loss of those forested 
habitats.  It would take at least 50 to 100 years for a replanted forest community to 
reach a mature condition comparable to current conditions, and that progression could 
take even longer and would be unreliable in large cleared areas due to cumulative 
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stresses from floods, changes in microclimate, changes in hydrology, and colonization 
by invasive species.  During that period, there would be a loss of the forest wildlife 
species (including rare species) that currently utilize these mature forested wetland 
habitats, and the return of at least some of those species would be doubtful.   

• Other Wetland Impacts:  In other impacted floodplain wetland areas (ranging from 21 to 
75 acres under these combinations), the soil removal activities and construction of 
access roads and staging areas would cause changes in the soil conditions, vegetation, 
and hydrology of the wetlands.  These impacts would last until soil and hydrological 
conditions similar to pre-remediation conditions return through flooding and other 
natural processes – which is unpredictable.  During this period, the wildlife that use 
these wetlands would be lost.  In fact, even after the return of such conditions, the 
biological communities that are re-established may not match the pre-remediation 
communities.  For example, there would be a high potential for proliferation of invasive 
plants, and the return of sensitive species, including state-listed wildlife species, would 
be doubtful. 

• Vernal Pool Impacts:  Each of these combinations of sediment and floodplain 
remedial alternatives would involve excavation and replacement of soils in all or 
portions of most (88% or more) of the vernal pools in the PSA floodplain.  These 
activities would cause an immediate loss, in all or parts of these pools, of the 
amphibian and other species that depend on vernal pools for breeding.  They would 
also cause both short-term and long-term alterations in the hydrology, vegetation, and 
soil conditions of these vernal pools.  The ability to re-establish these characteristics 
of vernal pools, especially their hydrology, is limited and highly susceptible to failure.  
Moreover, these combinations of alternatives would involve considerable 
disturbances of the habitats surrounding the vernal pools, which (in the immediately 
adjacent areas) are critical for maintaining water quality and providing shade and litter 
for the pools and (in areas up to 750 feet from the pools) provide a variety of 
protective cover, temperature and moisture regulation, and overwintering habitat 
functions for the vernal pool amphibians.  Even small impacts to these habitats have 
the potential to disrupt important aspects of those areas’ non-breeding functions for 
the vernal pool amphibians.  In addition, the disturbances within and around the 
vernal pools would create a high potential for predators (e.g., green frogs, bullfrogs) 
to invade individual vernal pools, which would further undermine the re-establishment 
of the vernal pool functions.  Due to these impacts, it is highly likely that the full 
complement of characteristics that contribute to vernal pool functions would not be re-
established in at least many of the affected vernal pools.  As a result, there would be 
a long-term or permanent loss of sensitive vernal pool species in the PSA. 

•  River/Floodplain Corridor Impacts: These combinations of sediment and floodplain 
remedial alternatives would result in fragmentation of the contiguous, largely 
undisturbed forested riparian/floodplain corridor in the PSA.  Such habitat fragmentation 
would displace some species and disrupt the dispersal and migratory movements of 
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species that rely on the existing forested riparian corridor to facilitate access and 
movement.   

Under all of the combinations of alternatives except SED 2/FP 1 and SED 10/FP 9, these 
impacts would occur over extensive areas of the Rest of River, as shown by the impacted 
area acreages in Table ES-5 above.  Overall, these impacts would cause severe harm to the 
animals that the IMPGs were designed to protect.  As a result, these combinations of 
alternatives would have a net negative ecological impact on the Rest of River and thus 
would not meet the standard of providing overall protection of the environment.  

Implementation of SED 2/FP 1 would not produce any of these adverse impacts.  However, 
based on EPA’s conclusions in its ERA (which GE strongly disagrees with but has been 
directed to follow), that combination of alternatives may not be fully protective of the 
environment due to the number and extent of exceedances of the ecological IMPGs 
(although the impact of these exceedances on the maintenance of healthy local populations 
of the wildlife receptors is still uncertain).   

While SED 10/FP 9 would have some of the above-described short-term and long-term 
adverse ecological effects in certain areas, it would minimize those impacts relative to the 
other combinations of sediment and floodplain removal alternatives and would not produce 
widespread long-term impacts on the overall environment of the PSA.  Based on balancing 
the certain adverse impacts of remedial activities with the, at most, uncertain risks of PCBs 
remaining in the ecosystem, SED 10/FP 9 would provide overall protection of the 
environment, since it would (a) reduce the PCB exposure levels of ecological receptors and 
provide additional protection from the perceived PCB effects reported in EPA’s ERA, while at 
the same time (b) causing the least amount of environmental damage of any of the 
combinations involving removal.   

Control of Sources of Releases:  The extent to which the combinations of sediment and 
floodplain alternatives would control sources of PCB releases focuses on the sediment 
components of those combinations, because the floodplain is not a significant source of 
PCB releases to the River, as it is generally flat, well vegetated, and depositional in nature.  
Completed and ongoing source control and remediation measures upstream of the 
Confluence, along with natural recovery processes, have resulted and will continue to 
result in significant reductions in the mass of PCBs entering the Rest of River.  As noted 
above, water column data indicate that the upstream source control and remediation actions 
reduced the PCB concentrations in the water entering the Rest of River by a factor of three 
to five.  EPA’s model estimates that, in 52 years, the upstream remediation and natural 
recovery processes (reflected in the simulation of SED 2) would result in further reductions 
of 37% and 41% (relative to current levels) in the mass of PCBs passing Woods Pond and 
Rising Pond Dams, respectively, and a reduction of 50% in the mass of PCBs transported 
from the River to the floodplain in Reaches 5 and 6.  The sediment components of the 
other combinations of alternatives would control additional sources within the Rest of River 
by permanently removing and/or capping PCB-containing sediments, resulting in an 
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additional reduction in PCB transport in the River and to the floodplain.  The model results 
indicate that, under SED 10, the mass of PCBs passing both Woods Pond and Rising 
Pond Dams would decrease by 62% relative to current levels, while the PCB mass 
transported to the Reach 5/6 floodplain would decrease by 68%.  Under SED 3, the 
modeled total decrease in these three PCB loads (i.e., mass transport) would be 94%, 
87%, and 97%, respectively.  For alternatives greater than SED 3, the modeled reductions 
in all three loads level off, and are generally greater than 95%, achieving little additional 
reduction in the PCB transport passing Woods Pond and Rising Pond Dams and to the 
Reach 5/6 floodplain despite the remediation of substantially more surface area and the 
consequent increase in adverse ecological impacts.  

Moreover, EPA’s model predicts no significant differences among all these alternatives in the 
extent to which, following their implementation, a large flood event could cause buried 
sediments to be exposed.   

Compliance with ARARs:  The detailed analyses presented in later sections of this report 
show the following with respect to the compliance of the combinations of sediment and 
floodplain alternatives with requirements that have been identified as potential ARARs: 

• Based on forecasts from EPA’s model, SED 2/FP 1 and SED 10/FP 9 would not achieve 
the federal and state water quality criterion for freshwater aquatic life (0.014 μg/L) in 
Massachusetts (but would in Connecticut).  The other combinations of alternatives 
would achieve that criterion according to the same model.  However, where it is not 
met, this criterion should be waived under CERCLA on the ground that the actions 
necessary to achieve it would result in greater risk to the environment than 
alternatives that do not achieve that criterion, as discussed above under protection of 
the environment. 

• Based on EPA's model forecasts, none of the sediment-floodplain combinations would 
achieve the very low federal and Massachusetts water quality criterion based on 
human consumption of organisms (0.000064 μg/L) in any of the Massachusetts 
reaches or in one or more of the four Connecticut impoundments.  For that reason, 
that criterion should be waived under CERCLA as technically impracticable to meet. 

• SED 2/FP 1 would achieve all the relevant location-specific and action-specific ARARs 
(since SED 2 would meet the ARARs relating to MNR and there are no ARARs for FP 
1).  The other combinations of sediment and floodplain alternatives could be designed 
and implemented to achieve certain of the potential location-specific and action-
specific ARARs, but there are a number of federal and state regulatory requirements 
that would not be met (including those relating to the protection of the Upper 
Housatonic ACEC).  To the extent that these requirements constitute ARARs, they 
would need to be waived by EPA as technically impracticable to meet (or on some 
other ground) under CERCLA.  However, the requirements that would not be met, and 
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thus would require waivers, are fewer under SED 10/FP 9 than under the other 
combinations.13 

ES.3.1.2  Consideration and Balancing of Selection Decision Factors   

A balancing of the Selection Decision Factors favors SED 10/FP 9.  For example:14 

Long-Term Reliability and Effectiveness:  In terms of the magnitude of residual risk, all of 
the combinations of sediment and floodplain remedial alternatives would result in substantial 
reductions in PCB concentrations in sediments, surface water, and fish in the Rest of River.  
For example, based on forecasts using EPA’s model, completed and ongoing upstream 
source control and remediation measures, along with natural recovery processes, as 
reflected in the simulation of SED 2/FP 1, would result in reductions of 40% to 60% in fish 
fillet concentrations relative to current conditions (depending on the river reach).15  The other 
combinations are estimated by the model to result in greater total reductions in fish fillet 
concentrations – 50% to 80% for SED 10/FP 9, 75% to nearly 100% for SED 3/FP 3, and 
mostly greater than 90% to nearly 100% for the remaining combinations.  However, the 
additional reductions achieved by SED 3/FP 3 and the larger alternatives would require the 
removal of substantially more aquatic habitat, with a corresponding increase in the adverse 
ecological impacts described above.  For example, SED 3/FP 3 would adversely impact 
more than twice the aquatic habitat as SED 10/FP 9 and the remaining alternative 
combinations would adversely impact approximately 5 to 6 times more aquatic habitat than 
SED 10/FP 9. 

Similarly, while the combinations involving floodplain soil removal would reduce the 
floodplain PCB concentrations over progressively larger areas − from SED 10/FP 9 to SED 
3/FP 3 to SED 5/FP 4 and SED 6/FP 4 to SED 9/FP 8 and finally to SED 8/FP 7 - they 

                                                      

13  In addition, under all of the combinations of alternatives except SED 2/FP 1, it is possible that, in 
the unlikely event that excavated sediments or soils should be found to constitute hazardous waste 
under RCRA or comparable state regulations (which is not anticipated), the temporary staging areas 
for the handling of those materials may not meet certain requirements for the storage of hazardous 
waste.  In that unlikely event, such requirements should be waived as technically impracticable.  This 
possibility applies equally to all of these combinations of alternatives. 
14  This section focuses on long-term reliability and effectiveness, short-term effectiveness, 
implementability, and cost.  Attainment of IMPGs was discussed previously under Overall Protection of 
Human Health and the Environment.  With respect to the reduction of toxicity, mobility, or volume of 
wastes, none of the combinations of alternatives would include any treatment processes that would 
reduce the toxicity of PCBs in the sediments or soils; reduction of mobility of PCBs in the River can be 
assessed in terms of the extent to which the alternatives would reduce the transport of PCBs past 
Woods Pond and Rising Pond Dams and into the PSA floodplain, as discussed above under Control of 
Sources of Releases; and the removal volumes are shown in Table ES-5 above.       
15  It should be noted that the most recent (2008) adult fish sampling data from Reach 5B/5C and 
Woods Pond show lower PCB concentrations in those fish than the initial concentrations in EPA’s 
model.  This suggests that, over time, SED 2/FP 1 may achieve even lower concentrations than 
predicted by EPA’s model.  This would need to be confirmed by future fish sampling.     
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would also have increasingly greater negative impacts on the diverse ecological habitats 
within the floodplain and the plants and animals that use them.  

As discussed above, all of the combinations of sediment and floodplain removal alternatives 
except SED 10/FP 9 would cause substantial and widespread long-term, and in some cases 
permanent, adverse impacts on the ecosystem of the PSA.  These impacts include alteration 
of the aquatic habitat for an uncertain length of time, a permanent change in the riverbank 
habitat in Reaches 5A and 5B (including loss of mature overhanging trees and vertical and 
undercut banks), a long-term loss of floodplain forests and other wetlands in the PSA, a 
long-term or permanent loss of many of the vernal pools in the PSA, and fragmentation of 
the contiguous, largely undisturbed forested riparian/floodplain corridor in the PSA.  These 
impacts would result in a corresponding loss of the many and diverse wildlife species, 
including state-listed rare species, that rely on those habitats.  While SED 10/FP 9 would 
have some of these impacts in some areas, it would minimize those impacts and would not 
produce widespread long-term impacts on the overall ecosystem of the PSA.  

Short-Term Effectiveness:  The prognosis is much the same for short-term adverse 
impacts.  Apart from SED 2/FP 1, SED 10/FP 9 would cause the fewest such impacts.  
Since that combination would affect less surface area and have a shorter duration than any 
of the other alternative combinations involving removal, it would cause less habitat 
destruction, less disruption of recreational use of the River and floodplain, and a shorter 
period of disruption to local communities from construction noise and truck traffic.16  
Similarly, when compared to the other combinations of sediment and floodplain removal 
alternatives, SED 10/FP would result in the fewest emissions of greenhouse gases (GHG) – 
e.g., approximately 18% less than SED 3/FP 3, 2.5 times less than SED 5/FP 4, 5 times less 
than SED 9/FP 8, and 13 times less than SED 8/FP 7.  It would also result in the fewest 
overall truck trips for transport of excavated and replacement materials, with the lowest 
attendant risk of traffic accidents, and would have the lowest estimated number of injuries to 
on-site workers.      

Implementability: All of the combinations of sediment and floodplain removal alternatives 
under evaluation would use available and established construction techniques (except for an 
unproven removal/capping approach suggested by EPA to meet its directives for Reach 5A 
under SED 9).  However, based on available information regarding remedies at other sites, 
no dredging/removal projects have been identified of the magnitude of several of the 
combinations of sediment and floodplain alternatives being considered here (i.e., SED 
3/FP 3, SED 5/FP 4, SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8) in a setting comparable 
to the Rest of River.  As a result, implementation of those combinations would involve 
complications and uncertainties that have not been encountered at other sites and that 

                                                      

16  In addition, except for SED 3/FP 3 (which would involve the smallest amount of sediment removal), 
SED 10/FP 9 would result in the lowest potential for resuspension of PCB-containing sediments during 
sediment removal. 
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would not be faced (or would be less significant) for a smaller-scale combination of 
alternatives, such as SED 10/FP 9.  

Cost:  Estimated costs are presented in Section ES-4 below for combinations of the 
combined SED/FP alternatives with the treatment/disposition alternatives.  As shown 
there, this factor also favors SED 10/FP 9 among the combinations of sediment-floodplain 
alternatives that involve removal.       

ES.3.2  Evaluation of Treatment/Disposition Alternatives 

Applying the Permit criteria, GE has concluded that TD 3, disposition in an on-site Upland 
Disposal Facility, constitutes the best of the treatment/disposition alternatives for the reasons 
discussed below.17  Since TD 2 (disposition in local in-water CDF(s)) does not appear to be 
viable and would not meet the General Standard of overall environmental protection,18 this 
analysis focuses on the other treatment/disposition alternatives.    

ES.3.2.1  Attainment of General Standards   

Overall Protection of Human Health and the Environment:  TD 1 and TD 3 would provide 
overall protection of human health and the environment through permanent disposal and 
isolation of removed sediments and soils in a permitted off-site landfill (TD 1) or in an Upland 
Disposal Facility, which would be constructed with impermeable liners and a cover and 
would be subject to long-term monitoring and maintenance to ensure its effectiveness (TD 
3).  TD 4 (chemical extraction) would provide protection by reducing the PCB concentrations 
in the sediments and soils, followed by appropriate disposal of the treated material.  Based 
on bench-scale study results, it appears that the chemical extraction process could not 
reduce PCB concentrations in the treated material to levels that would allow on-site reuse.  
Thus, the treated solid material would be transported off-site for disposal, and the large 
volumes of wastewater would also be treated prior to discharge, with off-site disposal of the 
water treatment sludge.   TD 5 (thermal desorption) would provide protection by reducing the 
PCB concentrations in the treated sediments and soils.  However, that alternative would 
produce the greatest amount of greenhouse gas emissions of any of the 
treatment/disposition alternatives (as discussed further below).  Moreover, if a portion of the 
thermally treated soils is reused as backfill in the floodplain, that reuse would result in long-
term adverse environmental impacts in the floodplain forest and other wetland areas due to 
                                                      

17   As discussed in the body of this report, three potential locations have been identified for such a 
facility, all of which are located relatively near the River but outside the 500-year floodplain.  
18  The reasons for this conclusion are that in-water CDF(s) (assumed to be constructed in the deep 
portion of Woods Pond and/or a backwater area):  (a) could be used only for certain hydraulically 
dredged sediments under certain sediment alternatives and would not provide for disposition of the 
remaining sediments or of floodplain or riverbank soils; (b) would not meet numerous ARARs; and (c) 
would result in a permanent loss of aquatic habitat in a large portion of Woods Pond and/or the 
backwater where the CDF(s) would be constructed, as well as a likely loss of flood storage capacity in 
those areas, thus failing to provide overall protection of the environment. 
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the differences in soil characteristics between that material (even after mixing with organic 
material) and the existing natural soil in those wetland areas.  Hence, TD 5 with such reuse 
would not provide overall protection of the environment.   

Control of Sources of Releases:  All of these treatment/disposition alternatives would meet 
the standard for control of sources of future releases of PCBs.  TD 1 and TD 3 would 
effectively and permanently isolate the PCB-containing sediments and soils from being 
released into the environment through placement of those materials into off-site permitted 
landfills or into a properly designed and monitored Upland Disposal Facility, located outside 
the floodplain, any of which would be designed to prevent such releases.  TD 4 and TD 5 
would control future releases through treatment of the sediments and soils, followed by 
appropriate off-site disposition of the treated material, although these alternatives do present 
the potential for some leaks or spills during treatment activities. 

Compliance with Federal and State ARARs:  There are no identified ARARs for TD 1, 
since that alternative would involve off-site transport and disposal.  For TD 3, the Upland 
Disposal Facility could be designed and operated to meet the pertinent ARARs (provided 
that EPA makes any necessary risk-based approval determination under its Toxic 
Substances Control Act [TSCA] regulations), with the possible exception of certain habitat-
related requirements (depending on the location and size of the facility) and certain siting 
restrictions that could potentially apply in the unlikely event that the materials involved were 
found to be subject to the state hazardous waste regulations.  TD 4 and TD 5 could be 
designed and implemented to meet most of the potential ARARs (again assuming that EPA 
makes any necessary risk-based determination under its TSCA regulations); but there are 
some regulatory requirements that could not be met (and some that might not be met) at the 
location identified for a treatment facility or in the unlikely event that the materials to be 
treated were found to be subject to the state hazardous waste regulations.  To the extent 
that any regulatory requirements that could not be met constitute ARARs, EPA would need 
to waive them under CERCLA as technically impracticable to meet. 

ES.3.2.2  Consideration and Balancing of Selection Decision Factors   

An overall balancing of the Selection Decision Factors favors TD 3.19  A full discussion of the 
application of each of those factors (other than IMPG attainment, which is not relevant here) 
to the treatment/disposition alternatives is provided in the text of this report.  The main 
reasons are summarized below. 

Overall Reliability:  On-site disposal in a properly designed facility has been used reliably at 
numerous sites, and would have the highest degree of long-term effectiveness and reliability, 

                                                      

19  The extent to which TD 3 is better suited to meet the Permit criteria than TD 1 increases with the 
volume of excavated materials to be disposed of and the duration of the implementation period, and is 
less pronounced with the volumes and durations at and near the lower end of the range. 
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particularly for larger volumes of material.  Use of off-site disposal facilities (TD 1) is also 
common for permanent disposal, but as the volume of materials requiring disposal and the 
length of time required to do so increase, the more uncertainty would exist regarding the 
future availability of sufficient off-site landfill capacity over the long term.   

The use of chemical extraction (TD 4) has not been demonstrated at full scale on sediments 
and soils comparable to those in the Rest of River, and there are uncertainties regarding the 
extent to which that process can reduce PCB concentrations in such materials.  Results from 
the site-specific bench-scale study indicate that PCB concentrations cannot be reduced to 
levels that would allow reuse.  Moreover, based on those results, there are uncertainties 
regarding the extent to which the treated materials could be disposed of off-site as non-
TSCA-regulated materials.         

Thermal desorption (TD 5) has rarely been used to treat PCB-containing sediments, due in 
part to the time and cost of removing moisture from the sediments prior to treatment.  
Mechanical problems can result from treatment of high-organic, high-moisture-content, fine-
grained materials, which can clump and clog equipment or otherwise be physically difficult to 
treat.  Further, while thermal desorption has been used at several sites to treat PCB-
containing soils, the volumes of materials treated in those cases were substantially smaller 
and the duration of the treatment operation was substantially shorter than the volumes and 
duration that could be involved at the Rest of River.  Moreover, when on-site reuse of 
thermally treated materials has occurred, the materials have typically been placed in a small 
area and covered with clean backfill.  In short, the reliability of this process for treatment of a 
large volume of materials like the Rest of River sediments and soils is unknown, as is the 
ability to use the thermally treated solids (even after mixing with organic material) as backfill 
in the floodplain without being covered by other material. 

Long- and Short-Term Adverse Impacts:  All of these TD alternatives would have some 
negative impacts on the environment and local communities.  In terms of local ecological 
impacts, TD 1 would have no such impacts, TD 4 and TD 5 would result in a temporary loss 
of habitat at the location of the treatment facility for the period of treatment and some time 
thereafter, and TD 3 would result in a permanent loss of the existing habitat in the specific 
area of the disposal facility.  The significance of this loss of habitat would depend on the 
existing habitat type at the facility location and on the size of the facility.  For example, for TD 
3, the existing habitat at the locations identified for a disposal facility ranges from disturbed 
land that is or was used as a sand and gravel quarry (where any habitat effects would be 
minimal) to mature upland forest (where habitat effects would be more significant, but still 
limited to the area of the facility).  For TD 4 and TD 5, the existing habitat at the location 
identified for a treatment facility consists of open grassland with scattered shrub growth. 

All of these alternatives would generate increased GHG emissions during their 
implementation.  For the range of removal volumes, TD 3 would produce the fewest such 
emissions, TD 1 and TD 4 would produce considerably greater GHG emissions, and TD 5 
would produce by far the greatest amount of GHG emissions of any of the TD alternatives – 
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with the differences among these alternatives increasing as the volumes of material to be 
disposed of or treated increase.  In addition, the thermal desorption process under TD 5 
could lead to the volatilization and emission of certain metals (e.g., mercury) and the 
emission of dioxins/furans which can be formed during the process.   

All of these alternatives would also cause an increase in truck traffic for the transport of 
excavated materials from the staging areas to the disposal or treatment facility(ies) (and, for 
TD 4 and TD 5, from the treatment facility to off-site disposal facilities) and for the delivery of 
construction materials and equipment to the disposal or treatment facility (for TD 3 through 
TD 5).  This increase in truck traffic would create short-term impacts, including increased 
noise and an increased risk of accidents, not only for local communities but also for 
communities along the transportation routes.  For example, an estimate of traffic accident 
risks from the off-site truck traffic associated with these alternatives indicates that, for the 
range of volumes, TD 1 and TD 4 would cause the most injuries related to such transport, 
followed closely by TD 5, with far fewer transport-related injuries for TD 3.  

ES.4  Combined Cost Estimates 

Estimated costs for combinations of the seven sediment-floodplain alternative combinations 
under evaluation with the five treatment/disposition alternatives are presented in Table ES-6 
below.  

Table ES-6.  Total Cost Estimates for Combinations of SED/FP Alternative 
Combinations with TD Alternatives1 

Alternative TD 1 TD 22 TD 33 TD 4 TD 54 

SED 2/FP 1 $ 5 M NA $5 M $5 M $5 M 

SED 3/FP 3 $251 M NA $204 - 228 M $274 M $337 - 366 M 

SED 5/FP 4 $483 M NA $362 - 402 M $509 M $679 - 709 M 

SED 6/FP 4 $612 M $487 M $444 - 493 M $619 M $860 - 891 M 

SED 8/FP 7 $1,740 M $1,337 M $1,160 M $1,826 M $2,866 - 3,026 M 

SED 9/FP 8 $729 M $558 M $435 - 512 M $662 M $1,132 - 1,175 M 

SED 10/FP 9 $183 M NA $121 - 146 M $181 M $283 - 290 M 

1. Cost are given in 2010 dollars; $ M = million dollars  

2. Where applicable, estimated costs assume placement in CDFs of certain hydraulically dredged 
sediments and off-site disposal for remaining excavated materials. 

3. Range depends on location of Upland Disposal Facility.  For sediment-floodplain alternatives in 
which the removal volume exceeds the capacity of the Upland Disposal Facility at a given location, 
cost estimates were made only for the location(s) where that entire volume of material could be 
disposed of.   

4. Low end of range assumes reuse in floodplain of half of treated floodplain soils and off-site 
disposal of remaining treated materials; high end of range assumes off-site disposal of all treated 
material. 
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As can be seen from the above table, the most cost-effective combination of alternatives, 
apart from those involving SED 2/FP 1, is the combination of SED 10, FP 9, and TD 3, all of 
which would meet the General Standards in the Permit.  Under the National Contingency 
Plan, where more than one alternative would achieve the threshold criteria, the most cost-
effective alternative must be selected (see 40 CFR § 300.430(f)(1)(ii)(D)).  

ES.5  Overall Conclusion 

Taking into account EPA’s HHRA and ERA and using EPA’s directives for the CMS, as 
required under the Permit, GE has concluded that a combination of alternatives SED 10, FP 
9, and TD 3 is best suited to meet the General Standards of the Permit, including protection 
of human health and the environment, in consideration of the Selection Decision Factors, 
including balancing of those factors against one another.  Taken as a whole, this would be a 
major remedial project – a 5-year project involving the excavation and disposal of over 
265,000 cubic yards of sediment and soil, at an estimated combined cost of $121 to $146 
million (depending on the location of the local disposal facility).  As noted above, this 
conclusion is subject to GE’s reservations of rights, including its appeal rights, and thus does 
not constitute a proposal to implement these alternatives.    
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1. Introduction 

This Revised Corrective Measures Study (CMS) Report presents the evaluations conducted 
by the General Electric Company (GE) of potential corrective measures (remedial actions) to 
address polychlorinated biphenyls (PCBs) within the Rest of River portion of the Housatonic 
River.  The Rest of River is defined as that portion of the River and its floodplain located 
downstream of the confluence of the East and West Branches of the Housatonic River (the 
Confluence) to which releases of hazardous waste or hazardous constituents from the GE 
facility in Pittsfield, Massachusetts, have migrated.  

This is a revision of the CMS Report that GE originally submitted on March 21, 2008.  As 
discussed further in Section 1.1.below, the CMS Report has been revised to take account of 
the comments of the United States Environmental Protection Agency (EPA) on the original 
CMS Report, GE’s interim responses to those comments submitted on March 6, 2009, the 
designation of the Upper Housatonic River as an Area of Critical Environmental Concern 
(ACEC) by the Commonwealth of Massachusetts (Commonwealth), certain additional 
remedial alternatives that were not included in the CMS Report (as described in a work plan 
submitted by GE in August 2009 and conditionally approved by EPA in January 2010), GE’s 
evaluation of six EPA-identified “example areas” submitted in February 2010, and other 
additional information that has become available since submittal of the CMS Report.  

1.1 Background 

The process for investigating, and evaluating remedial alternatives for, the Rest of River is set 
forth in a permit issued by EPA to GE under the corrective action provisions of the federal 
Resource Conservation and Recovery Act (RCRA) on July 18, 2000, and reissued on 
December 5, 2007 to extend its expiration date (the Permit).  This Permit was issued as part 
of a comprehensive settlement embodied in the Consent Decree (CD) for the GE-
Pittsfield/Housatonic River Site, and it became effective on the effective date of the CD, 
October 27, 2000.1  The CD details the terms of an agreement among GE, EPA, the 
Massachusetts Department of Environmental Protection (MDEP), the Connecticut 
Department of Environmental Protection (CDEP) and other federal, state and local 
governmental entities relating to the cleanup of GE’s facility in Pittsfield, Massachusetts, the 
Housatonic River downstream of GE’s facility, and other adjacent and nearby areas.      

                                                      

1  Under the Permit as reissued on December 5, 2007, the expiration date of the Permit was extended to 
December 5, 2017.  No other changes were made to the Permit.  
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Investigation Report, EPA Risk Assessments, and EPA Model 

As provided in the Permit and based on both recent and historical data, GE developed a 
RCRA Facility Investigation Report (RFI Report) for the Rest of River area to document the 
nature, extent, fate, and transport of PCBs and certain other chemical constituents that have 
potentially migrated from the GE facility in Pittsfield into the surface water, sediments, and 
floodplain soils of the Rest of River area, as well as their resulting presence in the biota in the 
Rest of River area.  The final RFI Report was issued in September 2003 (Blasland, Bouck & 
Lee, Inc. [BBL] and Quantitative Environmental Analysis, LLC [QEA], 2003). 

As provided in the CD, EPA conducted a Human Health Risk Assessment (HHRA) and an 
Ecological Risk Assessment (ERA) of the Rest of River area.  Those draft assessments were 
then subject to peer review.2  Following the peer reviews, EPA revised the draft risk 
assessment reports, issuing a revised draft ERA in November 2004 (EPA, 2004a) and a 
revised draft HHRA in February 2005 (EPA, 2005a).  After a public comment period on new 
information in those revised drafts, EPA issued Responsiveness Summaries for the ERA in 
March 2005 (EPA, 2005b) and for the HHRA in June 2005 (EPA, 2005c), concluding in both 
cases that no further changes to the risk assessment reports were warranted and that the 
November 2004 ERA and February 2005 HHRA, together with the Responsiveness 
Summaries, should be considered the final risk assessments for the Rest of River. 

Following completion of the HHRA and ERA, GE submitted an Interim Media Protection Goals 
Proposal (IMPG Proposal) to EPA in September 2005, which presented proposed interim 
media protection goals (IMPGs) for PCBs and certain other hazardous constituents in the 
Rest of River area (GE, 2005).  In December 2005, EPA disapproved that IMPG Proposal and 
directed GE to submit a revised IMPG Proposal incorporating a number of revisions specified 
by EPA.  GE disagreed with a number of EPA’s directives and preserved its position on those 
issues.  Nevertheless, as required by the permit, GE submitted a revised IMPG Proposal in 
March 2006 implementing EPA’s directives (GE, 2006a).  EPA approved that revised IMPG 
Proposal on April 3, 2006.  In accordance with the Permit, attainment of these IMPGs is one 
of the factors considered by GE in evaluating remedial alternatives, as discussed further in 
this Revised CMS Report. 

As provided in the CD, EPA also conducted a modeling study of the fate, transport, and 
bioaccumulation of PCBs within the Rest of River.  The overall objective of this study was to 

                                                      

2  Pursuant to the CD, these peer reviews were conducted by panels of independent experts – one for 
the HHRA and one for the ERA.  The peer reviewers were not required to, and did not, reach 
consensus.  Rather, they presented their individual views on the assumptions, evaluations, and 
conclusions in the draft risk assessments.  Those views varied widely from highly critical to supportive of 
EPA’s risk assessments.  EPA was not required to adopt any of the peer reviewers’ recommendations; 
and while it did respond to their comments, it did not follow many of their recommendations.      
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develop a model that could be used to predict future conditions in the Housatonic River in the 
absence of any further remedial action and to evaluate the relative effectiveness of various 
remedial alternatives, particularly with regard to PCB fate, transport, and bioaccumulation.  
The EPA model consists of the following components: watershed submodel (Hydrological 
Simulation Program-FORTRAN, known as HSPF), hydrodynamic and sediment/contaminant 
transport and fate submodel (Environmental Fluid Dynamics Code, known as EFDC), and 
bioaccumulation submodel (Food Chain Model, known as FCM, derived from QEAFDCHN 
Version 1.0).  The modeling study was conducted in three phases:  model framework design 
(EPA, 2004b), model calibration (EPA, 2004c), and model validation (EPA, 2006a).  Each 
phase was subject to peer review.3  On November 29, 2006, EPA notified GE of the Agency’s 
determination that the peer review process on validation of EPA’s model had been completed, 
and provided to GE the Final Model Documentation Report (FMDR; EPA, 2006b).  However, 
EPA continued to make some changes to the model following that date. 

CMS Proposal and Supplements 

As required by Special Condition II.E of the Permit, GE submitted a Corrective Measures 
Study Proposal (CMS Proposal) to EPA on February 27, 2007 (ARCADIS BBL and QEA, 
2007a).  In accordance with the Permit, the CMS Proposal included the identification and 
screening of potential remediation technologies and process options to develop a preliminary 
list of remedial alternatives – for sediments, floodplain soil, and management/disposition of 
removed sediments/soil – that would be subject to detailed evaluation in the CMS.  The CMS 
Proposal also described the proposed methodology for evaluating those alternatives.   

On April 13, 2007, EPA issued a letter to GE stating that it was providing “conditional 
approval” of the CMS Proposal, subject to numerous conditions and directives, including a 
requirement to submit, for EPA review and approval, a Supplement to the CMS Proposal 
addressing several of the conditions in that letter.  On April 27, 2007, GE invoked dispute 
resolution under the Permit with respect to several conditions and directives in EPA’s 
conditional approval letter.  Following discussions between the parties, EPA and GE 
exchanged letters on May 22 and 23, 2007, in which EPA revised certain of the disputed 
conditions and GE agreed that it would not proceed with the dispute resolution proceeding, 
while reserving its future rights regarding those or any of the other conditions in EPA's April 
13, 2007 letter.   

                                                      

3  Those peer reviews were conducted by a panel of independent modeling experts.  As with the risk 
assessment peer reviews, the peer reviewers were not required to, and did not, reach consensus, but 
rather presented their individual views on EPA’s model.  Many of their comments were critical of EPA’s 
model.  Again, EPA was not required to adopt any of the peer reviewers’ recommendations; and while it 
did respond to their comments, it did not follow many of their recommendations. 
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In the meantime and subsequently, GE submitted to EPA a number of additional documents 
to supplement the CMS Proposal, and EPA provided responses to those submittals.  The 
following is a list of the most significant submittals and EPA’s responses: 

• On April 16, 2007, GE submitted a Model Input Addendum (MIA) to specify a number of 
the input parameters and values that GE proposed to use in applying EPA’s model to 
evaluate the sediment alternatives in the CMS (ARCADIS BBL and QEA, 2007b).  That 
MIA included a proposal for supplemental PCB sampling of sediments and surface water 
in the East Branch of the River to provide data to assist in establishing the upstream 
boundary conditions for use in the model; and it stated that following review of those data, 
GE would submit an additional deliverable summarizing the results and describing the 
proposed current and future boundary condition values for the East Branch. 

• On May 11, 2007, GE submitted a CMS Proposal Supplement (ARCADIS BBL and QEA, 
2007c) to address several of the conditions and directives in EPA’s April 13, 2007 letter. 

• On May 24, 2007, EPA issued a “conditional approval” letter for the MIA.  

• On July 11, 2007, in response to a request by EPA in its April 13, 2007 conditional 
approval letter, GE submitted a work plan for the performance of a treatability study of a 
chemical extraction technology. 

• Also on July 11, 2007, EPA issued a “conditional approval” letter for the CMS Proposal 
Supplement.  That letter contained a number of additional conditions and directives for 
the CMS.4 

• On July 31, 2007, EPA issued a conditional approval letter for the proposed chemical 
extraction treatability study. 

• On August 3, 2007, GE submitted a Supplement to the MIA (MIA-S) summarizing the 
supplemental sediment and water column sampling proposed in the MIA and proposing 
current and future PCB boundary condition values for the East Branch (ARCADIS BBL 
and QEA, 2007d). 

                                                      

4  On July 25, 2007, GE invoked dispute resolution under the Permit on certain directives contained in 
that letter relating to the methodology for developing and applying target floodplain soil concentrations 
associated with the IMPGs for mink.  Following discussions, EPA and GE exchanged letters on August 
29 and 30, 2007, in which EPA revised certain of the disputed directives and GE agreed that it would not 
proceed with the dispute resolution proceeding, while reserving its future rights regarding those or any 
of the other conditions in EPA's July 11, 2007 letter.    
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• On August 28, 2007, EPA issued a “conditional approval” letter for the MIA-S.  That letter 
contained additional directives with respect to the East Branch boundary conditions 
proposed by GE in the MIA-S.5 

CMS Report 

On March 21, 2008, GE submitted to EPA the CMS Report (ARCADIS and QEA, 2008) 
pursuant to Special Condition II.G of the Permit.  The CMS Report evaluated a number of 
remedial alternatives for the Rest of River, including eight alternatives for addressing 
sediments (designated SED 1 through SED 8), seven alternatives for addressing floodplain 
soil (designated FP 1 through FP 7), and five alternatives for treatment and/or disposition of 
sediments and soils that may be removed from the River and floodplain (designated TD 1 
through TD 5).  These alternatives were evaluated under nine criteria specified in the Permit, 
consisting of three General Standards and six Selection Decision Factors.  The evaluations 
utilized the PCB fate, transport, and bioaccumulation model developed by EPA, the IMPGs 
that had been required by EPA based on EPA’s HHRA and ERA, and various other inputs 
and procedures that EPA directed GE to use in the CMS.  Based on these EPA-required 
inputs and procedures, the CMS Report concluded that the alternatives known as SED 3, FP 
3, and TD 3 would best meet EPA’s remedy selection criteria under the Permit.    

The CMS Report noted, however, that GE disagreed with, and reserved its right to challenge, 
many of the assumptions, input values, interpretations, and conclusions in EPA’s risk 
assessments and thus underlying the approved IMPGs, as well as several of the other inputs 
and procedures that EPA directed GE to use in the CMS.  As a result, GE made clear that the 
CMS Report should not be regarded as GE’s endorsement of the evaluations and conclusions 
set forth therein.  In fact, GE reported that, other than monitoring the ongoing natural recovery 
of the River, it is neither necessary nor appropriate to conduct additional response actions in 
the Rest of River area, especially given the adverse impacts on the environment of those 
response actions.  GE continues to adhere to that view.     

Comments on CMS Report and Responses to Them 

The public and the Commonwealth criticized the CMS Report’s conclusions.  For example, 
the Commonwealth’s Secretary of Energy and Environmental Affairs, Ian Bowles, wrote to 
EPA on June 16, 2008, that “there are fundamental inadequacies in the draft study” and a 

                                                      

5  On September 11, 2007, GE invoked dispute resolution on EPA’s May 24, 2007 conditional approval 
letter for the MIA and its August 28, 2007 conditional approval letter for the MIA-S.  Following 
discussions, EPA and GE exchanged letters on September 17, 2007, in which EPA eliminated one of 
the disputed conditions in its May 24, 2007 conditional approval letter and GE agreed that it would not 
proceed with the dispute resolution proceeding, while reserving its future rights regarding those or any 
of the other conditions in EPA's May 24 and August 28, 2007 letters.  
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“need for extensive discussion with GE and other stakeholders,” which “must consider options 
that do not lie within the four corners of the Corrective Measures Study.” 

On September 9, 2008, EPA provided 166 comments on the CMS Report.  In its letter 
transmitting the comments, EPA wrote that an “overriding concern with the CMS is that it 
failed to recognize the unique character of the Housatonic River below the confluence,” that 
the CMS analysis of the East and West Branches “must provide a detailed discussion of how 
each alternative will provide species habitat protection through avoidance of negative impacts 
where possible or restoration where impacts are unavoidable, and if necessary, mitigation,” 
and that “[u]ntil the CMS has been supplemented to satisfactorily address the concerns 
presented here, EPA believes it is premature to opine on which alternative or combination of 
alternatives best satisfy the permit criteria.”  EPA requested that GE provide substantial 
additional information and analyses regarding the alternatives evaluated in the CMS Report.  
It also indicated its willingness to consider the development and analysis of additional 
remedial alternatives. 

Upon receiving EPA’s September 9, 2008 letter, GE began extensive additional evaluations of 
the ecological impacts of the alternatives evaluated in the CMS Report.  Based on those 
additional evaluations, GE began work on the development of a more ecologically sensitive 
alternative (ESA), also known as SED 10/FP 9. 

GE subsequently discussed the development of that new alternative with EPA and the 
Commonwealth on December 19, 2008.  On February 5, 2009, EPA sent GE a letter 
indicating that GE should, by March 9, 2009, respond to EPA’s September 9 comments 
respecting the remedial alternatives evaluated in the CMS Report.  The letter also indicated 
that the new alternative “should be further developed and analyzed and compared to the 
existing suite of alternatives on an equal footing under the CMS process.”  To facilitate that 
evaluation, EPA indicated that, after further discussions, GE should develop and submit to 
EPA for approval a work plan for evaluation of that new alternative, and that following EPA 
approval of that work plan, GE should complete the evaluations and should submit a revised 
CMS Report integrating that alternative and other necessary revisions to the CMS. 

On March 6, 2009, GE submitted a Response to EPA’s Interim Comments on CMS Report 
(Interim Response; ARCADIS, Anchor QEA, & AECOM, 2009), which responded to most of 
EPA’s September 9, 2008 comments (except those that would be affected by the further 
definition of remedial alternatives or that required additional time to complete). 

Subsequently, on March 30, 2009, the Commonwealth’s Secretary of Energy and 
Environmental Affairs designated the Upper Housatonic River as an ACEC.  The ACEC 
includes the River and its floodplain in the Primary Study Area (PSA), which extends from the 
Confluence to Woods Pond Dam.  The Secretary also found that the wetland resource areas 
included in the ACEC are significant to a variety of specified public interests under the 
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Massachusetts Wetlands Protection Act.  The significance of the designation of the Upper 
Housatonic River as an ACEC is that a number of specific additional environmental 
requirements under state regulations apply to actions that may affect its resources.  

Work Plan for Evaluation of Additional Remedial Alternatives 

In correspondence to GE dated April 1 and April 14, 2009, EPA advised GE to proceed with 
submission of a draft work plan for the evaluation of the new alternative that had previously 
been discussed.  EPA further requested that that work plan should also propose to evaluate 
an additional sediment remediation alternative, which would use “wet excavation” techniques 
to remove PCBs from the sediment and riverbank soil in approximately the first seven miles of 
the Rest of River (Reaches 5A and 5B).  EPA noted that these alternatives should be 
evaluated “on an equal footing” with the previously evaluated alternatives, and stated that the 
work plan should describe GE’s approach to doing so.  

On May 1, 2009, GE submitted a draft Work Plan for the Evaluation of Additional Remedial 
Alternatives.  EPA provided comments on that draft work plan in a meeting on July 8, 2009 
and in electronic correspondence to GE on the same day.  In those comments, EPA provided 
further information regarding the new sediment remediation alternative that EPA requested be 
evaluated, including the assumption that, in Reaches 5A and 5B, that alternative would 
involve wet excavation by equipment operating within the river channel.  EPA also identified 
and described an additional floodplain remedial alternative that EPA wanted GE to evaluate.  
In addition, EPA provided direction to GE on the comparative analysis of alternatives. 

GE submitted the final Work Plan for Evaluation of Remedial Alternatives on August 31, 2009 
(2009 Work Plan; ARCADIS and Anchor QEA, 2009).  That work plan proposed to evaluate 
the alternative identified as the ESA (which consisted of sediment and floodplain components 
designated as SED 10 and FP 9) and the additional remedial alternatives identified by EPA 
(designated SED 9 and FP 8).  It included a description of those alternatives and the 
methodology that GE proposed to use in evaluating them, as well as in a revised evaluation of 
the previous alternatives, under the Permit criteria; and it explained that those evaluations 
would be presented in a Revised CMS Report.    

On January 15, 2010, EPA issued a conditional approval letter for the 2009 Work Plan, 
specifying a number of conditions and directives for GE’s evaluation of the additional remedial 
alternatives, as well as for the overall revised evaluations to be presented in the Revised CMS 
Report.6  On January 29, 2010, GE invoked dispute resolution under the Permit on two 
                                                      

6  As EPA requested in that conditional approval letter, the combined sediment/floodplain alternative 
identified in GE’s 2009 Work Plan as the ESA will be referred to herein, when referencing its individual 
sediment and floodplain components, as SED 10 and FP 9, and will be referred to jointly as SED 10/FP 
9.    
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conditions relating to the inputs to be used in evaluating EPA’s new alternative SED 9 – 
namely, the production and resuspension rates for sediment removal in the upper portions of 
the River.  On June 10, 2010, EPA issued its decision in that dispute, agreeing with the EPA 
staff’s recommendations and essentially upholding the directives in the January 15, 2010 
letter.  While GE disagrees with that decision, it has used the production and resuspension 
rates specified by EPA in the evaluations in this Revised CMS Report.   

Evaluation of Six Example Areas  

On February 12, 2010, GE submitted a document titled Supplement to Response to EPA’s 
Interim Comments on CMS Report: Evaluation of Example Areas (Supplement to Interim 
Response).  That document provided an in-depth evaluation of six “example areas,” located 
along the River in the PSA, which EPA had requested GE to evaluate in its September 9, 
2008 comments and had subsequently identified in an October 30, 2008 letter to GE.  
Specifically, that Supplement presented the following information for each example area: 

• An overview of the example area; 

• A description of the existing conditions and natural communities in the example area and 
the functions they provide;   

• An overview of the extent of impacts of the remedial alternatives on the habitats in the 
example area, an evaluation of potential options to avoid or minimize those impacts, and 
then a more detailed assessment of the specific ecological impacts of a number of 
selected combinations of sediment/riverbank and floodplain alternatives (identified in 
Section 1.8 below) after incorporating any modifications resulting from the evaluation of 
options to avoid or minimize impacts; 

• A description of potential restoration methods for the habitats that would be adversely 
impacted by remedial actions within the example area; and 

• An assessment of the long-term post-restoration conditions in the example area, under 
each of the selected remedial alternative combinations, in terms of the likelihood that 
implementation of the restoration methods would result in re-establishing the pre-existing 
conditions and functions of the example area and the timing in which they might do so. 

1.2 Purpose and Scope 

This Revised CMS Report presents the results of the revised evaluations conducted by GE of 
potential remedial actions to address PCBs within the Rest of River.  It evaluates the remedial 
alternatives described in the original CMS Report, as well as the additional alternatives 
described in the 2009 Work Plan, in accordance with the General Standards and Selection 
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Decision Factors specified in Special Condition II.G of the Permit.  Further, in accordance with 
the Permit and the 2009 Work Plan as approved by EPA, this Revised CMS Report compares 
a range of remedial alternatives on the basis of each criterion, and presents conclusions as to 
which combination of alternatives, in GE’s opinion, best meets the General Standards in 
consideration of the Selection Decision Factors.  

In accordance with the Permit, EPA will approve, conditionally approve, or disapprove this 
Revised CMS Report, as provided in Special Condition II.H of the Permit.  Thereafter, EPA 
will select and propose remedial actions, along with associated Performance Standards and 
applicable or relevant and appropriate requirements (ARARs), for the Rest of River as a 
modification to the Permit, and will solicit public comments on that proposed permit 
modification.  EPA then will issue a modification of the Permit specifying the remedial actions 
for the Rest of River, which will be subject to appeals in accordance with the CD and the 
Permit.  Following any appeals, the selected remedial actions (with any modifications 
stemming from the appeals) will be implemented under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and the CD. 

It is important to note that, as with the original CMS Report and as required by the Permit, the 
evaluations and conclusions presented in this Revised CMS Report have taken into account 
EPA’s HHRA and ERA and have used the assumptions, IMPGs, procedures, and other inputs 
that EPA directed GE to use in the CMS.  However, GE does not agree with many of EPA’s 
conclusions and directives.  For example, GE has a fundamental disagreement with EPA 
regarding the effects of PCBs on human health and the environment and with the asserted 
PCB risks claimed in EPA’s HHRA and ERA.7  With respect to human health, as shown in 
previous submissions to EPA, the scientific evidence demonstrates that the toxicity values 
that EPA uses to assess cancer risks and non-cancer effects, which are based on studies of 
laboratory animals, do not reflect such effects in humans, and that, based on the human 
studies, there is no credible evidence that PCBs have caused cancer in humans (even in 
highly exposed PCB workers) or have caused adverse non-cancer effects in humans at 
environmental levels.8  With respect to the environment, the evidence does not indicate 
significant adverse effects from PCBs on the overall Rest of River ecosystem, given that 

                                                      

7  The points set forth in the text of this paragraph regarding these issues are explained in GE’s 
comments on the HHRA and ERA (AMEC and BBL, 2003, 2005; BBL Sciences et al., 2003, 2005; GE, 
2003, 2004a) and in the attachments and documents referenced therein.   
8  Since GE’s prior submissions to EPA on these points, additional evaluations and studies have further 
confirmed these conclusions.  For example, reviews by Golden et al. (2003) and Golden and Kimbrough 
(2009) of the PCB epidemiological studies on cancer have continued to show that there is no causal 
relationship between PCB exposure and any form of cancer in humans.  In addition, several in vitro 
studies have demonstrated clearly that human cells are many times less sensitive than the cells of the 
laboratory test animals to the effects of PCBs, especially the most potent PCB congener (PCB 126) 
(Silkworth et al., 2005; Westerink et al., 2008; Carlson et al., 2009).  
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PCBs have been present in this system for over 70 years and yet field surveys show 
abundant, diverse, and thriving fish and wildlife populations and communities, including 
numerous rare species in the area.  Further, GE does not agree with many of the exposure 
assumptions, toxicity values, and data interpretations used in EPA’s HHRA and ERA, which 
overstate PCB exposures and risks in the Rest of River area.  In addition to these points, GE 
does not agree with a number of the specific assumptions, parameter values, procedures, 
and other inputs that EPA directed GE to apply in the CMS, including, but not limited to, the 
revised IMPGs, as approved by EPA (which are based on the HHRA and ERA).9  

These EPA conclusions and directives are fundamental to and directly affect many of the 
evaluations of remedial alternatives presented herein, as well as the comparative evaluation 
of alternatives and the conclusions drawn from them.  Since GE does not agree with those 
underlying conclusions and directives, GE likewise does not endorse the resulting evaluations 
and conclusions.  GE preserves its position on these and all other issues on which it has 
previously presented its position to EPA; and it reserves its right, pursuant to Special 
Condition II.N.5 of the Permit, to raise any objections on these or other issues in a challenge 
to EPA’s modification of the Permit to select corrective measures for the Rest of River, as well 
as any other rights that GE has under the Permit, the CD, or applicable law to raise such 
objections.  

In addition, while GE discusses in this report potential restoration methods for resources 
affected by implementation of remedial alternatives, GE has concluded that regulatory 
requirements for restoration of natural resources damaged by implementation of such an 
alternative or for compensatory mitigation (or similar compensatory-type actions) for effects 
on such resources do not constitute ARARs for the Rest of River remedial action, exceed 
EPA’s remedial authority under CERCLA, the CD, and the Permit, and  amount to requiring 
actions to address natural resource damages, for which GE has a full covenant not to sue 
under the CD.  This position, which GE preserves, is presented in more detail in Section 2.1.3 
below.  Accordingly, the discussion of restoration in this Revised CMS Report should not be 
regarded as a proposal or commitment to implement such restoration or compensatory 

                                                      

9  Examples of these additional assumptions, procedures, and other inputs with which GE disagrees 
include:  (a) some of the assumptions and values used in converting tissue-based IMPGs to target 
concentrations in other media (e.g., certain factors used in converting IMPGs for agricultural products to 
target soil concentrations, assumption that mink forage entirely within the defined floodplain for purposes 
of converting IMPGs for mink prey into target floodplain soil concentrations); (b) some of the methods of 
applying the IMPGs (e.g., determination of appropriate averaging areas for several ecological receptor 
groups, directive not to use EPA’s own wood frog population model in applying the IMPGs for 
amphibians); (c) some of the inputs to the PCB fate, transport, and bioaccumulation model (e.g., use of a 
PCB half-life in estimating the future PCB input to the Rest of River from the East Branch, the above-
mentioned inputs for SED 9); and (d) certain components of the remedial alternatives evaluated (e.g., 
increase in the soil removal depth, for most floodplain remedial alternatives, from 1 to 3 feet in certain 
heavily used areas; the production and resuspension rates specified by EPA for alternative SED 9).   
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mitigation, and GE reserves the right to challenge any EPA requirement to perform restoration 
or compensatory mitigation activities.     

1.3 Report Organization 

The content and structure of this Revised CMS Report are based on the requirements of 
Special Condition II.G of the Permit, as well as on comments received from EPA since the 
submission of the original CMS Report, and are outlined below.   

• Section 1 (this section) presents relevant background information, including a description 
of prior submittals, a summary of the CMS Proposal’s screening and selection of remedial 
technologies for evaluation in this CMS, and a summary of the remedial alternatives 
evaluated in this Revised CMS Report.   

• Section 2 describes the evaluation criteria and the process for applying the criteria to the 
different sets of remedial alternatives.  The subsections identify and discuss the General 
Standards and Selection Decision Factors that are the foundation of the evaluation 
process under the Permit. 

• Section 3 describes certain other aspects of the approach used in evaluating the 
sediment remedial alternatives, including additional details relating to those alternatives, 
use of EPA’s model to quantify the reductions in sediment, surface water, and fish PCB 
concentrations predicted to result from those alternatives, the averaging procedures used 
in the evaluations, and the approaches to post-construction monitoring and maintenance 
and to consideration of institutional controls. 

• Section 4 describes the exposure/averaging areas used in developing and evaluating the 
floodplain soil remedial alternatives, the methods used to estimate the areal extent and 
volume of soil removal for each floodplain alternative, and the approaches to post-
construction monitoring and maintenance and to consideration of potential future uses of 
the floodplain properties. 

• Section 5 provides an overview of GE’s approach to the evaluation of potential ecological 
impacts from the remedial alternatives and potential methods to avoid, minimize, or 
mitigate such impacts.  To reduce repetition in the subsequent sections on individual 
alternatives, this section provides a general description of the principal types of habitats 
that could be affected, potential measures to avoid or minimize adverse effects on those 
habitats, the impacts of remediation on those habitats, and potential restoration methods 
for those habitats, along with an assessment of their likelihood of success.  It also 
describes the process for establishment of performance standards to assess the success 
of any restoration efforts.  In addition, this section describes the approach used to 
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evaluate other types of adverse impacts from implementation of remedial alternatives, 
including their carbon footprint and their impacts on local communities.  

• Section 6 presents the evaluations of the sediment remedial alternatives – i.e. SED 1 
through SED 10.  This section includes a detailed description of each such alternative 
and a detailed evaluation of that alternative under the Permit criteria.  

• Section 7 presents the evaluations of the floodplain soil remedial alternatives – i.e., FP 1 
through FP 9.  This section includes a detailed description of each such alternative and a 
detailed evaluation of that alternative under the Permit criteria.  

• Section 8 presents a comparative evaluation of selected combinations of sediment and 
floodplain remedial alternatives (identified in Section 1.8 below) under the Permit criteria 
in accordance with the 2009 Work Plan.  

• Section 9 describes the treatment/disposition alternatives and provides a detailed 
evaluation of each alternative under the Permit criteria.  The last subsection includes a 
comparative analysis of those alternatives.   

• Section 10 provides cost estimates for the alternatives.  Combined costs for combinations 
of sediment and/or floodplain alternatives with treatment/disposition alternatives are 
discussed with reference to tables that provide a comparison of the costs.   

• Section 11 summarizes GE’s conclusions, based on the evaluations contained in this 
report, as to which combination of remedial alternatives would, in GE’s opinion, be best 
suited to meet the General Standards in the Permit, in consideration of the Selection 
Decision Factors, including a balancing of those factors against one another.  For the 
reasons given in Section 1.2, these conclusions are subject to GE’s reservations of rights 
and thus do not constitute a proposal to implement this combination of alternatives.  

• Tables, figures, and appendices are referenced throughout this Revised CMS Report and 
provide supporting information. 

1.4 Site Description 

From the early 1900s, GE owned, and previously operated, a manufacturing plant along the 
East Branch of the Housatonic River in Pittsfield, Massachusetts.  GE’s primary industrial 
activities at this plant included the manufacture and servicing of electrical transformers and 
capacitors (GE Transformers), defense and aerospace operations (GE Ordnance), and the 
manufacture of plastics (GE Plastics).  The release of PCBs to the Housatonic River was 
primarily associated with the activities of the former GE Transformer Division, which 
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manufactured and serviced capacitors and/or transformers containing PCBs at this facility 
from approximately 1932 through 1977.  During this period, releases of PCBs reached the 
East Branch of the Housatonic River and Silver Lake through the facility’s wastewater and 
stormwater systems. 

PCBs were initially discovered in sediments and fish in impounded lakes along the 
Housatonic River in Connecticut in the mid-1970s.  Since that time, many investigations have 
been conducted by GE and others to assess the presence and extent of PCBs and other 
hazardous substances in various media in both the Massachusetts and Connecticut portions 
of the Housatonic River, including the Rest of River area.  GE has undertaken numerous 
source control and remediation measures along the Housatonic River as a result of these 
investigations.  The more recent source control and remedial measures (described in Section 
2.3 of the CMS Proposal) include: 

• Source control activities at and near the GE facility to prevent or control the migration of 
PCBs and other chemical constituents present in non-aqueous-phase liquid (NAPL) into 
the River, including installation of sealed sheetpile barriers and active light NAPL (LNAPL) 
and dense NAPL (DNAPL) collection systems; 

• Sediment and bank soil remediation projects in the Upper ½-Mile Reach of the River, 
including the Building 68 Area Removal Action and the Upper ½-Mile Reach Removal 
Action; 

• Additional remediation activities in floodplain and former oxbow areas adjacent to the 
East Branch of the River, as well as at portions of the GE facility adjacent to the East 
Branch, as necessary to meet Performance Standards set forth in the CD; 

• Investigations and initiation of remediation activities at Silver Lake (which discharges to 
the East Branch of the River) under the CD; and 

• Remediation of the sediments and lower riverbank soils in the West Branch of the 
Housatonic River adjacent to Dorothy Amos Park, which represent the major identified 
PCB source in the West Branch.  This work was conducted in the summer and fall of 
2009 under an Administrative Consent Order (ACO) executed by GE and MDEP covering 
certain areas outside the CD Site.   

In addition, under the CD, EPA performed an extensive sediment/bank soil remediation 
project in the 1½-Mile Reach of the River between the Upper ½-Mile Reach and the 
Confluence.  
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In addition to the remediation activities already conducted, GE is currently or will be 
performing a number of other remediation activities under the CD in areas upstream of the 
Confluence that will result in a further reduction in the PCBs entering the Rest of River from 
upstream.  These include:  (a) remediation of an additional area at the GE facility adjacent to 
the East Branch (known as East Street Area 2-South) to meet Performance Standards under 
the CD (currently ongoing); (b) completion of the remediation of Silver Lake (which will include 
some sediment removal and capping of the entire lake), as well as the banks adjacent to 
Silver Lake; and (c) remediation of the Unkamet Brook Area at the GE facility, including 
Unkamet Brook, which flows into the East Branch of the River. 

The Rest of River area consists of the portion of the Housatonic River and its floodplain 
downstream of the Confluence (located approximately 2 miles downstream from the GE 
facility) to which releases of hazardous waste or hazardous constituents from the GE facility 
have migrated.  The Rest of River area is shown on Figure 1-1 and is identified according to 
river reach designations established by EPA in the Site Investigation Work Plan (SI Work 
Plan) (EPA, 2000) and Model Validation Report (EPA, 2006a).  The reaches are: 

• Reach 5, from the Confluence downstream to Woods Pond (the first significant 
impoundment).  This reach is further divided into three subreaches:  Reach 5A (from the 
Confluence to the Pittsfield wastewater treatment plant [WWTP]); Reach 5B (from the 
Pittsfield WWTP to Roaring Brook); and Reach 5C (from Roaring Brook to the start of 
Woods Pond).  Reach 5 also contains a large number of backwater areas adjacent to the 
Housatonic River, particularly in the more downstream portion of the reach (which is 
sometimes referred to herein as Reach 5D). 

• Reach 6, Woods Pond. 

• Reach 7, Woods Pond Dam to Rising Pond (the next significant impoundment). 

• Reach 8, Rising Pond. 

• Reach 9, Rising Pond Dam to the Connecticut border. 

• Reaches 10 through 17, Connecticut border to Long Island Sound.  However, EPA has 
not included Reach 17 in its studies of the Rest of River because that reach has received 
inputs of PCBs and other contaminants from industries in the immediate area.   

Section 2 of the CMS Proposal provides a more detailed description of the Rest of River area, 
including characteristics and landmarks associated with the river reaches, and watershed, 
river and floodplain characteristics.  It also provides a summary of the nature and extent of 
PCBs in sediment, surface water, floodplain soil, and biota, as well as a conceptual site 
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model.  As discussed in that section, the highest concentrations and greatest mass of PCBs 
are found in Reaches 5 and 6, which comprise the PSA, with considerably lower 
concentrations downstream of Woods Pond Dam.   

It should also be noted that, under the CD, GE currently performs monitoring and 
maintenance of Woods Pond Dam and Rising Pond Dam (both of which are owned by GE), 
and will continue to monitor and maintain these dams.  This work consists of frequent visual 
inspections, with more detailed inspections of the dams’ structural integrity on a periodic 
basis, and the performance of maintenance and repairs as needed.  The monitoring and 
maintenance of these dams ensure that they will continue to operate properly and prevent 
any major releases of sediments contained behind the dams. 

1.5 Remedial Action Objectives 

This section identifies general Remedial Action Objectives (RAOs) for the remedial 
alternatives evaluated in the CMS.  As noted in the CMS Proposal, the Permit does not 
require that specific RAOs be identified or considered in the CMS.  Nevertheless, the CMS 
Proposal set forth certain proposed RAOs, and EPA’s April 13, 2007 conditional approval 
letter for the CMS Proposal directed GE to re-state those RAOs in language provided by 
EPA.  However, as EPA’s letter recognized, these RAOs are not directly tied to the 
evaluation criteria specified in the Permit.  As such, while the RAOs describe overall goals 
and desired outcomes for the Rest of River (as expressed by EPA), they have not been 
used as specific comparison criteria for the evaluations in the CMS.  Rather, the evaluations 
presented in this CMS Report have been based on the criteria specified in the Permit.   

EPA’s April 13, 2007 letter describes the general RAOs for the Rest of River remediation as 
follows: 

• “Reduce the cancer risk and non-cancer health hazard for humans (defined as 
achieving concentrations that do not pose unacceptable risks using EPA’s cancer risk 
range of 1 x 10-6 to 1 x 10-4 and a non-cancer Hazard Index [HI] of 1) from exposure to 
PCBs in dietary items, floodplain soil, and/or sediment in the Rest of River.” 

• “Reduce the risks to ecological receptors from exposure to PCBs in dietary items, 
floodplain soil, and/or sediment in the Rest of River to levels that will result in the 
recovery and maintenance of healthy local populations and communities of biota.”10 

                                                      

10  As noted in Section 1.2, GE does not agree with any implication that the local populations and 
communities of biota in the Rest or River are not currently healthy.  
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• “Eliminate/minimize the long-term downstream transport of PCBs in the Rest of River.  
The objective of this RAO is to reduce the transport of PCBs from the highly 
contaminated upper reaches of the River to downstream reaches as quickly as possible 
and over the long term. This RAO also includes the control of sources of releases to the 
River.” 

In addition to these RAOs, GE’s revised IMPG Proposal (GE, 2006a) included, at EPA’s 
direction, a statement regarding the desired outcome of the human health and ecological 
goals for the Rest of River in terms of designated uses for that portion of the River.  That 
statement is that, for PCBs, the Rest of River portion of the Housatonic River will attain the 
designated uses defined in the Massachusetts and Connecticut water quality standards – 
namely:  (a) for the Housatonic River from Pittsfield to the Connecticut border, “habitat for fish, 
other aquatic life, and wildlife,” “primary and secondary contact recreation,” “irrigation and 
other agricultural uses,” and “compatible industrial cooling and process uses” (314 CMR 
4.05(3)(b)); and (b) for the Connecticut portion of the River from the Massachusetts border to 
Lake Housatonic (Derby) Dam, “habitat for fish and other aquatic life and wildlife; recreation, 
navigation; and industrial and agricultural water supply” (Connecticut Water Quality 
Standards).  In accordance with the EPA-approved IMPG Proposal, these designated uses 
have likewise not been used as specific comparison criteria in the evaluations of remedial 
alternatives in the CMS.  Rather, as noted above, those evaluations have been based on the 
criteria specified in the Permit. 

1.6 Summary of Retained Technologies and Process Options 

In accordance with the Permit, the CMS Proposal identified a number of remedial alternatives 
to be studied in the CMS and provided justification for the selection of those alternatives.  The 
first step in this process was to identify the general response action types, remedial 
technologies, and process options that could potentially be applied to address PCBs in the 
three environmental media identified for potential remediation: sediments, erodible riverbanks, 
and floodplain soils.  For example, sediment removal is a response action type, which 
includes the remedial technology of dredging; and that technology includes process options 
such as mechanical dredging in the wet, mechanical dredging in the dry, and hydraulic 
dredging.   

For each of the three media, GE identified general response action types as well as 
associated remedial technologies and process options.  In addition, GE identified response 
action types, remedial technologies, and process options that would be applicable to manage 
sediments and soils if these were removed during remediation.  GE conducted a two-step 
screening process, as described below, to select a group of corrective measures to study in 
the CMS.     
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The initial screening evaluated the remedial technologies based on technical implementability 
and was used to eliminate those technologies that were not appropriate based on site 
conditions or chemical/physical characteristics of the site media, or that had not been 
successfully applied on a full-scale basis at other PCB-impacted sites.  For those technology 
types that were retained after the initial screening, the associated process options were then 
subject to a secondary screening based on effectiveness and implementability.  The overall 
goal of this secondary screening was to develop a list of the most promising process options 
to be combined into a set of remedial alternatives for detailed evaluation in the CMS. 

Subsequently, at EPA’s direction, GE provided additional justification in the CMS Proposal 
Supplement for the screening out of in situ treatment technologies, as well as the rationale for 
why monitored natural recovery (MNR) is appropriate for Reaches 9 through 16.  EPA stated 
in its July 11, 2007 conditional approval letter that it agreed with those conclusions.  EPA also 
requested that two process options (bioengineering techniques and Geotubes) be included or 
kept for potential reconsideration in the CMS. 

In its September 9, 2008 comments on the CMS Report, EPA requested GE to conduct a 
further updated review of innovative in situ treatment technologies for PCBs in sediment and 
soil.  GE provided such an updated review in the March 2009 Interim Response (Response to 
General Comment 8).  That review has been updated again and is provided in Appendix A.  
As discussed in that updated review, although several in situ treatment technologies have 
been, in part, demonstrated at a bench- or pilot-scale level, it remains true that no such 
technologies have been successfully demonstrated full-scale with PCBs in sediment or soil.  

The technologies/process options for river sediments retained for detailed evaluation are 
listed below with a brief description of each. 

• No action – Reliance on remediation upstream of the Confluence, together with ongoing, 
naturally occurring processes, to contain, or otherwise reduce the bioavailability and/or 
toxicity of, PCBs in sediment, with no active remediation in the Rest of River.  

• Engineering/institutional controls – Implementation of physical, legal, and/or 
administrative controls to limit exposure to PCBs in sediment or biota.  Institutional 
controls include biota consumption advisories, as well as fishing or hunting restrictions.  
(In this CMS Report, the term “biota consumption advisories” is assumed to include 
fishing or hunting restrictions, if any, that may be deemed appropriate to assist in 
preventing or limiting consumption of PCB-containing biota.)    

• MNR – Reliance on upstream remediation and ongoing, naturally occurring processes to 
contain, or otherwise reduce the bioavailability and/or toxicity of, PCBs in sediment, with 
monitoring to assess the rate of recovery or attenuation. 
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• Thin-layer capping – Placement of a thin layer (e.g., 3 to 6 inches) of clean material over 
PCB-containing sediment to provide an immediate reduction of PCB concentrations in the 
biologically active zone and to accelerate natural recovery.  

• Mechanical dredging (or excavation) in the wet – Removal of PCB-containing sediment 
through the water column using conventional earthmoving equipment operating within the 
river channel (either on barges or on the river bottom).  

• Mechanical dredging (or excavation) in the dry – Removal of PCB-containing sediment 
using conventional earthmoving equipment after dewatering the removal area. 

• Hydraulic dredging – Removal of PCB-containing sediment using a hydraulic pump or 
compressed air to create a vacuum at the dredge head. 

• Capping – Placement of a layer of clean isolating material or sorptive material over PCB-
containing sediment to stabilize and sequester those sediments from the biologically 
active zone within the sediment bed and from the overlying water column, overlain, where 
warranted based on river conditions, by an armor stone layer designed to keep the cap in 
place during high flow events and/or, in some cases, a habitat layer. 

• Rechannelization (for limited areas) – Permanent redirection of the waterway into a newly 
constructed channel and covering the material in the original channel in place to isolate 
that material.  

The technologies/process options for riverbank soils retained for further evaluation (including 
those specifically identified by EPA in its April 13, 2007 conditional approval letter) are listed 
below with a brief description of each. 

• No action – No active remediation. 

• Mechanical excavation – Removal of PCB-containing soil from the riverbank using 
conventional earthmoving equipment. 

• Armor stone/riprap – Placement of stone on the riverbank to create a barrier to 
destructive flow, wave, and ice action. 

• Revetment mats – Placement of double layers of woven fabric forms filled with concrete 
or grout, reno mattresses (stone-filled wide baskets), or cellular (cabled) concrete mats on 
the slope to be protected. 
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• Bioengineering techniques – Use of structures to direct river flow away from a riverbank 
(so as to reduce the force of water against the bank) or to increase a bank’s resistance to 
the erosive force of water, with such structures often consisting of natural materials (e.g., 
coir logs/mats, brush mattresses, vegetative geogrid) and augmented by the planting of 
vegetation to help in stabilizing the banks.  

For purposes of the CMS, the available remedial options for the riverbanks were considered 
only insofar as the riverbanks affect the River through the erosion of PCB-containing soil.  
Thus, in developing and evaluating remedial alternatives, the technologies/process options for 
addressing riverbanks have been combined with those for addressing sediments, since both 
affect the River.11   

The technologies/process options for floodplain soils retained for further evaluation are listed 
below with a brief description of each. 

• No action – No active remediation. 

• Access restrictions – Implementation of physical restraints, such as fencing and signs, to 
restrict access to floodplain areas containing PCBs. 

• Activity and use restrictions – Implementation of deed restrictions on uses or activities at 
properties to reduce the potential for human exposure to PCBs in the floodplain soil. 
These include, for example, Grants of Environmental Restrictions and Easements (EREs) 
as provided for in the CD. 

• Conditional Solutions – Performance of response actions to achieve the applicable 
standards for the property’s current use and an agreement to conduct additional 
remediation in the future, under certain conditions, to address actual changes in the 
property’s use that would require such remediation.  This approach, for example, is 
provided for in the CD for non-GE-owned non-residential properties that do not meet the 
Performance Standards for residential use. 

• Consumption advisories – Advisories that warn the public to avoid or limit consumption of 
certain biota found in, or certain agricultural products grown in, portions of the floodplain. 

                                                      

11  To the extent that the riverbanks provide an opportunity for direct contact with the soil, the remedial 
options discussed below for floodplain soil would apply (combined with any necessary techniques listed 
above to address potential erosion of PCB-containing soil). 
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• MNR – Reliance on ongoing, naturally occurring processes to contain, or otherwise 
reduce the bioavailability or toxicity of, PCBs in floodplain soil, with monitoring to assess 
the rate of recovery or attenuation.  

• Mechanical excavation and replacement – Removal of PCB-containing soil from the 
floodplain using conventional earthmoving equipment and then backfilling the excavated 
area with clean material. 

• Covers – Placement of soil fill and topsoil or pavement over PCB-containing floodplain 
soil to provide a barrier to contact. 

• Engineered barriers – Placement of a permanent cover, which can be paved or unpaved, 
designed to isolate and contain underlying soils, prevent direct contact with those soils, 
and minimize the potential for PCB migration from those soils via erosion or infiltration of 
precipitation water.  

The technologies/process options retained in the CMS Proposal for managing removed 
sediment and soil (including those specifically identified by EPA in its April 13, 2007 
conditional approval letter) are listed below with a brief description of each. 

• Plate and frame filter press – Use a series of plates and frames held together using a 
hydraulic ram.  Dredged material (which could be chemically conditioned to enhance 
filterability) is pumped into the space between the plates within the frames.   Water is 
forced through filter media on the plates and out the plate outlets.  The dewatered solids 
are then removed by separating the plates and frames. 

• Stockpiling – Placement of the removed sediment and soil in an on-site stockpile, where 
free liquids would be allowed to drain by gravity.  The liquids are collected within a sump 
for proper treatment/disposal. 

• Geotubes – Pumping the sediment slurry into fabric tubes, which help to consolidate the 
slurry as liquids are forced out using gravity through the fabric matrix.  The liquids are 
collected for proper treatment/disposal. 

• Ex situ stabilization/solidification – Physical stabilization of the removed materials by 
mixing immobilizing agents, and/or segregating PCB-containing solids via particle 
separation. 

• Chemical extraction – Process that involves mixing an extraction fluid/solvent with the 
removed sediment and soil, so that PCBs are preferentially desorbed from the solid 
media into the extraction fluid.  The extraction fluid containing PCBs can be treated or 
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disposed of in several different ways depending on the specific extraction fluid that was 
used.  The treated solids may be disposed of or reused, depending on their chemical and 
physical characteristics.12  

• Thermal desorption – Physical separation of the PCBs from the sediment/soil by adding 
heat to the material to volatilize the PCBs, which are subsequently condensed/collected 
as a liquid, captured on activated carbon, and/or destroyed in an afterburner. 

• Disposal at a local in-water Confined Disposal Facility (CDF) – Construction of a CDF 
within the water at the site and pumping or placement of removed sediment into that CDF 
so as to permanently isolate that PCB-containing material from the environment. 

• Disposal at a local Upland Disposal Facility – Placement of the PCB-containing sediment 
and soil, following dewatering where necessary, in an Upland Disposal Facility 
constructed in proximity to the River.   

• Disposal at an off-site permitted facility(ies) – Transport of PCB-containing sediment and 
soil, following dewatering where necessary, to an off-site permitted facility or facilities for 
disposal. 

In subsequent discussions with EPA, it was determined that those sediment and floodplain 
alternatives that involve removal will include the appropriate post-removal sediment/soil 
dewatering and other handling procedures that are logically associated with them.  Thus, the 
first four process options listed above (plate and frame filter press, stockpiling, geotubes, and 
ex situ stabilization/solidification) have been evaluated as part of the sediment and floodplain 
remedial alternatives.  The other five process options listed above have been evaluated as 
treatment/disposition alternatives. 

For purposes of evaluating the option of disposal at an off-site permitted facility(ies), it has 
been assumed herein that the excavated sediments and soils would be transported to such 
facility(ies) by truck.  However, at EPA’s request, GE has also evaluated the technical 
feasibility of using of rail as a transport option for off-site disposal.  To assist in that evaluation, 
GE retained the services of R.L. Banks and Associates, Inc. (RLBA) of Arlington, Virginia, a 
rail consulting firm.  The results of this evaluation are presented in Appendix B.  As described 

                                                      

12  To obtain information on the effectiveness of chemical extraction for PCBs in soil and sediment and 
its potential applicability to this site, EPA requested that GE conduct a treatability study of chemical 
extraction using Housatonic River sediment and floodplain soil.  In response, GE conducted a bench-
scale treatability study on a chemical extraction technology in the fall of 2007.  The results of this study 
are discussed and incorporated in the evaluation of chemical extraction in Section 9.4, with additional 
details presented in Appendices O (report on study) and P (evaluation of study). 
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in that appendix, RLBA concluded that rail transport of the excavated Rest of River materials 
to off-site landfill(s) appears to be a technically feasible option.         

1.7 Summary of Approved Alternatives for Detailed Evaluation 

The CMS Proposal identified several sets of remedial alternatives for: (a) sediments and 
riverbanks; (b) floodplain soil; and (c) treatment/disposition of removed sediments and soils, 
for detailed evaluation in the CMS.  These consisted of eight sediment/riverbank alternatives 
(SED 1 through SED 8), seven floodplain soil alternatives (FP 1 through FP 7), and five 
treatment/disposition alternatives (TD 1 through TD 5).  Those alternatives were evaluated in 
the original CMS Report.  As discussed above, GE’s 2009 Work Plan identified certain 
additional alternatives for evaluation, including the alternatives requested by EPA (SED 9 and 
FP 8) and those identified as SED 10 and FP 9.  

The sediment/riverbank remedial alternatives provide a broad range of alternatives using 
various combinations of the retained technologies and process options for remediation of 
sediments and erodible riverbanks.  Development of these alternatives has taken into account 
the distribution of PCBs in the Rest of River and the suitability of the various remedial 
technologies and process options for the varying physical conditions found in the different 
river reaches.  For example, a number of removal and capping scenarios have been 
developed which focus primarily on the river reaches where the PCB concentrations are 
highest – namely, portions of Reaches 5 and 6 – with some alternatives also addressing 
sediments in Reaches 7 and/or 8.  In the CMS Proposal Supplement, GE provided a 
justification for evaluating MNR as the only remedial alternative (other than no action) for the 
further downstream reaches (i.e., Reaches 9 through 16), and EPA agreed with that 
conclusion in its July 11, 2007 conditional approval letter.  The 10 sediment/riverbank 
remedial alternatives are summarized in Table 1-1 on a reach-specific basis, and described in 
detail in Sections 3 and 6.   

As noted above, nine floodplain soil remediation alternatives have been evaluated.  In 
addition to the no-action alternative (FP 1), these alternatives are of three types:  (a) 
alternatives based on soil removal/backfilling as necessary to achieve certain specified 
average PCB concentrations, based on IMPGs, within a given depth in various types of 
averaging areas (IMPG-based alternatives); (b) alternatives based on removing all soils within 
a given depth having PCB concentrations that exceed certain concentration thresholds 
(threshold-based alternatives); and (c) a combination of these approaches.  (For all 
alternatives, the floodplain within the PSA is defined as the area within the 1 milligram per 
kilogram [mg/kg] isopleth.)  These types of floodplain alternatives are described below. 

• The IMPG-based alternatives (FP 2, FP 3, FP 4, FP 7, and FP 9) were designed to 
achieve certain PCB IMPGs that apply to the floodplain.  As discussed in Section 2.2.2, 
most of the EPA-approved IMPGs consist of ranges of PCB concentration values.  For 
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human health protection, these ranges include values based on different sets of exposure 
assumptions – i.e., EPA’s Reasonable Maximum Exposure (RME) assumptions and its 
Central Tendency Exposure (CTE) assumptions, as used in its HHRA – and based on 
different risk levels within EPA’s acceptable cancer risk range of 1 x 10-6 to 1 x 10-4 as 
well as non-cancer impacts using a target HI of 1.  For ecological receptors, the IMPG 
ranges include values based on different thresholds identified in or derived from EPA’s 
ERA.13  The various IMPG-based alternatives were developed to achieve different sets of 
IMPG values within these ranges – e.g., the upper bounds of the ranges, mid-range 
values, or the lower bounds of the ranges.14  

• The threshold-based alternatives (FP 5 and FP 6) involve the removal of all floodplain 
soils with PCB concentrations above certain selected thresholds.  

• The floodplain alternative identified by EPA (FP 8) involves a combination of these 
approaches in that it is designed to achieve a certain set of PCB IMPGs, followed by the 
removal of any additional soil with PCB concentrations above a certain threshold.  

The floodplain soil remediation alternatives are summarized in Table 1-2 and described in 
detail in Sections 4 and 7.  All of these alternatives focus on the top foot of soil, except that for 
FP 3 through FP 9, the depth of evaluation and removal extends to 3 feet in certain heavily 
used portions of frequently used areas (as defined in Section 4.2.1 below).   

The five treatment/disposition alternatives evaluated in this CMS Report for removed 
sediment and soil include:  (a) three alternatives involving final disposition without treatment 
(TD 1 – off-site disposal, TD 2 – local disposal in in-water CDF, and TD 3 – local upland 
disposal);  and (b) two alternatives involving treatment (TD 4 – chemical extraction, and TD 5 
– thermal desorption).15   These alternatives are summarized in Table 1-3 and described in 
detail in Section 9.  In this Revised CMS Report, GE has identified potential locations for all of 
these alternatives, including off-site disposal facilities, a local in-water CDF, a local upland 
disposal facility, and a chemical extraction or thermal desorption facility. 

                                                      

13  In addition, as discussed in Section 2.2.2.3, some of the IMPGs could not be directly applied to 
floodplain soil, because they apply to tissue concentrations in animals; and in these cases, the IMPGs 
have been converted to ranges of target floodplain soil concentrations.  For purposes of the discussion 
herein, these target soil levels are included within the term “IMPGs.”  
14  For the human health-based IMPGs, the upper bounds of the ranges refer to the RME IMPGs based 
on a 10-4 cancer risk or non-cancer HI of 1, whichever is lower; the mid-range values refer to the RME 
IMPGs based on a 10-5 cancer risk or non-cancer HI of 1, whichever is lower; and the lower bounds of 
the ranges refer to the RME IMPGs based on a 10-6 cancer risk, except that, for human direct contact, 
they are no lower than 2 mg/kg, which is the CD standard for unrestricted use. 
15   As noted above, dewatering and ex situ stabilization/solidification options have been considered, as 
necessary, as part of the sediment and floodplain remediation alternatives.   
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1.8 Overview of Evaluation Process 

In developing and evaluating these remedial alternatives, GE has focused on addressing 
PCBs, since PCBs are the primary constituent of concern in the Rest of River.  In EPA’s April 
13, 2007 conditional approval letter for the CMS Proposal, EPA agreed that “for the purpose 
of evaluating alternatives in the Proposal, use of total PCB concentrations is acceptable.”   

A flow chart (Figure 1-2) has been prepared to illustrate the process used to evaluate and 
compare the alternatives and to combine the removal alternatives with treatment/disposition 
options.  Each of the specific remedial alternatives for addressing sediment/riverbanks and 
floodplain soil has been evaluated in detail based on the evaluation criteria specified in the 
Permit, which consist of the three General Standards and six Selection Decision Factors 
(described in detail in Section 2 of this CMS Report).  For each such alternative, the 
evaluations have identified the results of the evaluation for each river reach where there are 
significant differences among the reaches, and costs have been provided separately for 
each river reach. 

To evaluate the sediment alternatives, GE has used the model that was developed by EPA 
under the CD to simulate the fate, transport, and bioaccumulation of PCBs in the Housatonic 
River between the Confluence and Rising Pond Dam.  Specifically, the PCB fate and 
transport (EFDC) and bioaccumulation (Food Chain Model [FCM]) submodels developed by 
EPA have been used to predict future sediment, surface water, and fish tissue PCB 
concentrations resulting from the alternatives.  The use of the EPA model for making these 
predictions is described in detail in Section 3.2.  For the portion of the River below Rising 
Pond Dam, a semi-quantitative framework referred to as the CT 1-D Analysis, which involves 
an extrapolation from the EPA model results, has been used to evaluate potential impacts of 
the remedial alternatives on the major impoundments in the Connecticut portion of the River.  
The CT 1-D Analysis is summarized in Section 3.2.5 and described in detail in Appendix J.  

In evaluating the floodplain soil alternatives, GE has utilized various averaging or evaluation 
areas for assessing attainment of IMPGs or other target levels.  Separate averaging areas 
have been used for the various types of human and ecological exposure involved; these are 
described in detail in Section 4.2.  

In addition to evaluating the individual sediment and floodplain alternatives under the Permit 
criteria, comparative evaluations have been made of those alternatives, using the same nine 
Permit criteria.  Since any selected remedy for the Rest of River will involve both a 
sediment/riverbank remediation component and a floodplain remediation component, this 
Revised CMS Report presents the comparative evaluations for combinations of sediment and 
floodplain alternatives, rather than providing separate comparative analyses for the sediment 
and floodplain alternatives (as in the original CMS Report).  As noted in GE’s 2009 Work Plan, 
it is not feasible or useful to perform such comparative analyses for all possible combinations 
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of sediment and floodplain alternatives.  Therefore, in accordance with that Work Plan as 
approved by EPA, comparative evaluations have been performed for the following 
combinations of sediment and floodplain alternatives, which span the full range of remedial 
alternatives in terms of removal volumes, affected areas, and assessment of the Permit 
criteria: 

• Combination of SED 2 (MNR in all reaches) and FP 1 (no action); 

• Combination of SED 3 and FP 3; 

• Combination of SED 5 and FP 4;  

• Combination of SED 6 and FP 4; 

• Combination of SED 8 and FP 7; 

• Combination of SED 9 and FP 8; and 

• Combination of SED 10 and FP 9.  

These comparative analyses have evaluated the relative performance of each of these 
combinations of alternatives, compared to the other combinations, under the Permit criteria.  
These comparative evaluations are presented in Section 8.  

For the sediment/riverbank and floodplain alternatives that involve material removal, 
treatment/disposition of the removed material will be necessary.  The treatment/disposition 
alternatives have been evaluated on a detailed and comparative basis using the relevant 
standards and factors in the Permit, considering, as appropriate, the potential range of 
volumes that could be collectively generated by the sediment/riverbank and floodplain soil 
alternatives.   

Costs have been developed for combined sediment and treatment/disposition alternatives, for 
combined floodplain and treatment/disposition alternatives, and for combinations of the 
above-listed combined sediment/floodplain alternatives with treatment/disposition alternatives.    
These combined cost estimates are presented in Section 10. 
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Alt. Reach 5A Reach 5B Reach 5A/5B   
Banks Reach 5C 

Reach 5 
Backwaters 

Reach 6 
(Woods Pond) 

Reach 7 
Impoundments 

Reach 7 
Channel 

Reach 8 
(Rising Pond) 

Reaches 9 - 16 
 

SED 1 No action No action No action No action No action No action No action No action No action No action 

SED 2 MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR 

SED 3 2-foot removal 
with capping 

MNR Stabilization/ 
bank soil 
removal 

Combination of thin-
layer capping and 

MNR 

MNR Thin-layer capping MNR MNR MNR MNR 

SED 4 2-foot removal 
with capping 

Combination of 
2-foot removal 

with capping and 
thin-layer 

capping (dep. on 
depth & velocity) 

Stabilization/ 
bank soil 
removal 

Combination of thin-
layer capping (in 

shallow and 
depositional areas) 

and capping (in 
deeper areas) 

Combination  of thin-
layer capping  and 

MNR 

Combination of 1.5-
foot removal with 

capping in shallow 
areas and thin-layer 

capping in deep 
area 

MNR MNR MNR MNR 

SED 5 2-foot removal 
with capping 

2-foot removal 
with capping 

Stabilization/ 
bank soil 
removal 

Combination of 2-
foot removal with 

capping (in shallow 
areas) and capping  
(in deeper areas) 

Combination  of thin-
layer capping  and 

MNR 

Combination of 1.5-
foot removal with 

capping in shallow 
areas and capping 

in deep area 

MNR MNR Thin-layer capping MNR 

SED 6 2-foot removal 
with capping 

 2-foot removal 
with capping 

Stabilization/ 
bank soil 
removal 

2-foot removal with 
capping 

Removal of sediments 
>50 mg/kg in top 1 foot 

(with capping2); thin-
layer capping for 

remainder >1 mg/kg 

Combination of 1.5-
foot removal with 

capping in shallow 
areas and capping 

in deep area 

Thin-layer capping MNR Combination of thin-layer 
capping in shallow areas 

and capping in deep 
areas 

MNR 

SED 7 3- to 3.5-foot  
removal with 

backfill 

2.5-foot removal 
with backfill 

Stabilization/ 
bank soil 
removal 

2-foot removal with 
capping 

Removal of sediments 
>10 mg/kg in top 1 foot 

(with capping2); thin-
layer capping for 

remainder >1 mg/kg 

Combination of  
2.5-foot removal 
with capping in 

shallow areas and 
capping in deep 

area 

Removal of higher 
PCB levels  

(e.g., >3 mg/kg) in 
top 1.5 feet (with 

capping2); thin-layer 
capping for 

remainder >1 mg/kg 

MNR Comb. of removal of 
higher PCB levels (e.g., 
>3 mg/kg) in top 1.5 feet 
(with capping2) & thin-

layer capping in shallow 
areas and capping in 

deep areas 

MNR 

SED 8 
 

Removal to 1 
mg/kg depth 
horizon with 

backfill 

Removal to 1 
mg/kg depth 
horizon with 

backfill 

Stabilization/ 
bank soil 
removal 

Removal to 1 mg/kg 
depth horizon with 

backfill 

Removal to 1 mg/kg 
depth horizon with 

backfill 

Removal to 1 
mg/kg depth 
horizon with 

Backfill 

Removal to 1 mg/kg 
depth horizon with 

backfill 

MNR Removal to 1 mg/kg 
depth horizon with 

backfill 

MNR 
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Alt. Reach 5A Reach 5B Reach 5A/5B   
Banks Reach 5C 

Reach 5 
Backwaters 

Reach 6 
(Woods Pond) 

Reach 7 
Impoundments 

Reach 7 
Channel 

Reach 8 
(Rising Pond) 

Reaches 9 - 16 
 

SED 9 2-foot removal 
with capping  

2-foot removal 
with capping 

Stabilization/ 
bank soil 
removal 

Combination of 2-
foot removal with 

capping (in shallow 
areas) and 1.5-foot 

removal with capping 
(in deeper areas) 

In areas with sediments 
>1 mg/kg, combination 
of 1-foot removal with 
capping (areas with 
water < 4 feet) and 

capping w/o removal 
(areas with water > 4 

feet)  

Combination of 3.5-
foot removal with 1-
foot cap in shallow 
areas and 1-foot 

removal with 
capping to grade in 

deep area 

Combination of 1.5-
foot removal with 

capping (in areas of 
high bottom shear 
stress) and 1-foot 

removal with capping 
(in areas of low 

bottom shear stress) 

MNR Combination of 1.5-foot 
removal with capping (in 

areas of high bottom 
shear stress) and 1-foot 
removal with capping (in 

areas of low bottom 
shear stress 

MNR 

SED 10 2-foot removal 
with capping in 
select areas; 

MNR in 
remaining areas 

MNR Stabilization/ 
bank soil 

removal in 
select areas 

MNR MNR 2.5-foot removal 
where sediments 

generally >13 
mg/kg in top 6 
inches; MNR in 

remainder 

MNR MNR MNR MNR 

Notes: 

1.  Each alternative (except SED 1) includes continued maintenance of biota consumption advisories as necessary to limit the public’s consumption of fish and other biota from the River. 

2.  Either capping or backfilling would be conducted following removal, considering remaining PCB concentrations – this would be determined during design.  For purposes of the Revised CMS, it has 
been assumed that the removal areas would be capped. 

MNR = Monitored Natural Recovery 

mg/kg = milligram per kilogram 
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Alternative Description 

FP 1 No action 

FP 2 Remediation to Health-Based IMPGs within EPA Risk Range:  Removal and backfilling of floodplain soils as necessary to achieve the 
health-based RME IMPGs based on a 10-4 cancer risk or a non-cancer HI of 1 (whichever is lower) in all exposure areas.  

FP 3 Remediation to Combination of Upper-Bound and Mid-Range IMPGs:  Same as FP 2 except: (a) in certain frequently used areas (e.g., 
trails, access points, known recreational areas, and farm areas evaluated for agricultural products consumption), removal and backfilling of 
soils to achieve the health-based RME IMPGs based on a 10-5 cancer risk or a non-cancer HI of 1 (whichever is lower); and (b) supplemental 
remediation as necessary to achieve upper-bound IMPGs for ecological receptors.  

FP 4 Remediation to Mid-Range IMPGs:  Removal and backfilling of floodplain soils as necessary to achieve the health-based RME IMPGs 
based on a 10-5 cancer risk or a non-cancer HI of 1 (whichever is lower) in all exposure areas.  Supplemental remediation as necessary to 
achieve upper-bound IMPGs for ecological receptors. 

FP 5 Remediation of Soils with PCBs > 50 mg/kg:  Removal of floodplain soils that contain PCB concentrations of 50 mg/kg or greater, followed 
by backfilling.  

FP 6 Remediation of Soils with PCBs > 25 mg/kg:  Removal of floodplain soils that contain PCB concentrations of 25 mg/kg or greater, followed 
by backfilling. 

FP 7 Remediation to Lower-Bound IMPGs:  Removal and backfilling of floodplain soils as necessary to achieve the health-based RME IMPGs 
based on a 10-6 cancer risk in all exposure areas, but no lower than 2 mg/kg for direct human contact, since the Consent Decree specifies that 
level as the standard for residential use.  Supplemental remediation as necessary to achieve lower-bound IMPGs for ecological receptors. 

FP 8 Remediation to Mid-Range IMPGs and Lower-Bound Amphibian IMPG Plus Removal of Soils with PCBs ≥ 50 mg/kg:  Removal and 
backfilling of floodplain soils as necessary to achieve the health-based RME IMPGs based on a 10-5 cancer risk or a non-cancer HI of 1 
(whichever is lower) in all exposure areas.  Supplemental removal and backfilling of soils in vernal pools to achieve the lower-bound IMPG for 
amphibians.  Additional removal, with backfilling, of all remaining floodplain soils that contain PCB concentrations of 50 mg/kg or greater. 

FP 9 Remediation to Health-Based IMPGs within EPA Risk Range:  Same as FP 2 with additional removal and backfilling of floodplain soils as 
necessary to achieve the health-based RME IMPGs based on a 10-4 cancer risk or a non-cancer HI of 1 (whichever is lower) in top 3 feet in 
certain heavily used subareas. 

See notes on Page 2 
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Notes: 

1. The IMPGs referred to in this table are the IMPGs for PCBs.  The term IMPGs in this table also includes the target floodplain soil PCB concentrations that have been derived to achieve IMPGs 
that apply to biota tissue (as discussed in Section 2.2.2.3). 

2. For all alternatives, the remediation described applies to the top 1 foot of soil, except that alternatives FP 3 through FP 9 also involve additional remediation in certain Heavily Used Subareas of 
frequent-use areas (as identified in Section 4.2.1) as necessary to achieve the specified criteria in the top 3 feet of soil. 

3. All alternatives (except FP 1) also include the use of deed restrictions and Conditional Solutions where necessary to address reasonably anticipated future uses and activities that are not 
addressed by the removals described above. 

4. IMPGs = Interim Media Protection Goals 

5. RME IMPGs = IMPGs that were based on EPA’s “Reasonable Maximum Exposure” assumptions in its Human Health Risk Assessment. 

6. HI = Hazard Index 

7. mg/kg = milligram per kilogram 
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Alternative Description 

TD 1 Off-Site Disposal in Permitted Landfill:  Would involve transporting the PCB-containing materials, after dewatering (where necessary), 
via trucks to an existing off-site permitted landfill for disposal.  Materials subject to regulation under TSCA would be transported to a 
TSCA-permitted landfill, while remaining materials could go to a solid waste landfill. 

TD 2 Local Disposal in CDF:  Would involve pumping or placing PCB-containing sediments into a local in-water Confined Disposal Facility 
(CDF) or CDFs, which would be constructed to permanently isolate PCB-containing material from the environment.  The materials would 
settle out and the accompanying water would evaporate, percolate through the walls/into the ground, and/or be released through a water 
release mechanism (e.g., overflow weir, filter cell).  After operation, the CDF(s) would be capped, graded, and seeded. 

TD 3 Local Disposal in Upland Disposal Facility:  Would involve transporting the PCB-containing materials via trucks to an on-site Upland 
Disposal Facility constructed in proximity to the River but outside the floodplain.  This option would include dewatering, where necessary, 
prior to placement.   

TD 4 Chemical Extraction:  Would involve a chemical extraction process in which an extraction fluid/solvent is mixed with the removed 
material and the PCBs are removed from the solid media into an extracting fluid to desorb solid-phase PCBs.  The resulting PCB-
containing extraction fluid would be treated via conventional wastewater treatment.  The treated solids, as well as the wastewater 
treatment sludge, would be disposed of (through one of the disposal options described above). 

TD 5 Thermal Desorption:  Would involve a thermal desorption process, which physically separates the PCBs from the removed sediment/soil 
by adding heat to the material to volatilize the PCBs.  The volatilized PCBs are then condensed/collected as a liquid, captured on 
activated carbon, and/or destroyed in an afterburner.  The removed liquid PCBs would require treatment and/or disposal.  The remaining 
treated solid materials would be disposed of (through one of the disposal options described above) or may be re-used (e.g., as 
backfill/capping material) depending on their PCB concentrations and physical characteristics. 

 
Notes: 
TSCA = Toxic Substances Control Act 
CDF = Confined Disposal Facility 
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2. Description of Evaluation Criteria 

During the CMS process, the nine criteria specified in the Permit have been used to evaluate 
the alternatives for sediments and erodible riverbanks (referred to jointly herein as sediment 
alternatives), the floodplain soil alternatives, the above-listed combinations of sediment and 
floodplain alternatives, and the alternatives for treatment/disposition of removed sediment and 
soil.  These criteria consist of three “General Standards” and six “Selection Decision Factors” 
(Special Permit Condition II.G), as follows:  

General Standards 

1. Overall protection of human health and the environment; 

2. Control of sources of releases; and 

3. Compliance with federal and state ARARs (or the basis for an ARAR waiver). 

Selection Decision Factors 

1. Long-term reliability and effectiveness; 

2. Attainment of IMPGs; 

3. Reduction of toxicity, mobility, or volume of wastes; 

4. Short-term effectiveness; 

5. Implementability; and 

6. Cost. 

These General Standards and Selection Decision Factors are described below.  Where there 
are differences in how these criteria were applied to the different types of alternatives (i.e., 
sediment, floodplain, and treatment/disposition alternatives), those differences are noted.  

2.1 General Standards 

This subsection describes how the General Standards specified in the Permit have been 
applied to the sediment, floodplain, and treatment/disposition alternatives. 
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2.1.1 Overall Protection of Human Health and the Environment 

The first General Standard set forth in the Permit is “overall protection of human health and 
the environment,” and requires an evaluation of how each alternative “would provide human 
health and environmental protection, taking into account EPA’s Human Health and Ecological 
Risk Assessments.”  This standard has been applied to all sediment, floodplain, and 
treatment/disposition alternatives.  For sediment and floodplain remedial alternatives (as well 
as their combinations), application of this standard includes comparison of the PCB 
concentrations estimated to result from implementation of the alternatives to levels considered 
by EPA to be protective of human health and the environment, taking into account EPA’s 
HHRA and ERA.  It also considers other aspects of the alternatives, such as institutional 
controls as well as other factors, relevant to protecting human health or the environment.  In 
addition, as stated in the preamble to the National Contingency Plan (NCP), “[t]he overall 
assessment of protection draws on the assessments conducted under other evaluation 
criteria, especially long-term effectiveness and permanence, short-term effectiveness, and 
compliance with ARARs” (EPA, 1990a, 55 Fed. Reg. at 8720).  In accordance with that 
statement, and as directed by EPA in its April 13, 2007 conditional approval letter, the 
discussion of the overall protectiveness standard includes consideration of those other 
criteria.  These components of the protectiveness standard are described further below. 

From a human health standpoint, the evaluation of sediment and floodplain remedial 
alternatives has involved an assessment of the extent to which each alternative would 
achieve a condition in which PCB concentrations do not present significant risks to human 
health according to EPA, as determined by reference to EPA’s cancer risk range of 1 x 10-6 to 
1 x 10-4 and a non-cancer HI of 1.  This cancer risk range is set forth in the NCP, which also 
provides that the 10-6 risk level is to be used as the “point of departure for determining 
remediation goals for alternatives” (40 CFR § 300.430(e)(2)(i)(A)(2)).  This evaluation includes 
comparison of the model-predicted sediment and fish tissue PCB concentrations resulting 
from the sediment alternatives, as well as the estimated floodplain soil levels for the floodplain 
alternatives, to PCB levels in those media considered by EPA to be protective of human 
health under the benchmarks identified above.  For purposes of these evaluations, given the 
requirement to take account of EPA’s HHRA, GE has used the ranges of human health 
IMPGs for these comparisons, since they were based on EPA’s HHRA and include values 
corresponding to the same range of EPA risk levels noted above.  In addition, however, since 
human health may be protected through means other than achievement of the IMPGs (e.g., 
through biota consumption advisories), such other means have been considered in applying 
this standard.      

From an ecological standpoint, the alternatives have been evaluated in terms of whether they 
would provide “overall protection” of the environment.  To begin with, as stated in EPA 
guidance, the goal for ecologically based remediation is to “reduce ecological risks to levels 
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that will result in the recovery and maintenance of healthy local populations and communities 
of biota” (EPA, 1999, p. 3).  Thus, in evaluating whether particular remedial alternatives would 
provide overall protection of the environment, GE has considered the extent to which the 
alternatives would achieve that population- or community-level goal.  This evaluation includes, 
as one factor, comparison of the modeled or estimated sediment, soil, and fish tissue PCB 
concentrations resulting from the alternative to the IMPGs for ecological receptors.  However, 
as indicated above, attainment of IMPGs is a Selection Decision Factor, to be balanced 
against the other such factors; it is not determinative of whether a given alternative would 
provide overall protection of the environment.  Thus, it is not necessary that an alternative 
achieve the ecological IMPGs to meet the standard of overall environmental protection.  This 
is particularly true given the conservative nature of the IMPGs and the ecological damage 
inherent in implementing all of the remedial alternatives that would achieve them.  Rather, the 
overall circumstances need to be considered in assessing this standard in light of the 
ecological goal quoted above.  Accordingly, GE has considered the potential implications of 
the modeled or estimated PCB concentrations for the local populations and communities of 
the receptor species in question, given the habitat and characteristics of the receptor 
population, including the home range of animals within that population.  

In addition, as noted above, consistent with the NCP, the evaluation of overall protection of 
human health and the environment includes consideration of the long-term effectiveness and 
permanence of the alternatives (including any long-term adverse health or environmental 
impacts from implementation of the alternatives), the short-term impacts of the alternatives, 
and the alternatives’ ability to comply with ARARs.  As stated by EPA (1999, p. 6), “[w]hen 
evaluating remedial alternatives, the NCP highlights the importance of considering both the 
short-term and long-term effects of the various alternatives, including the no action alternative, 
in determining which ones ‘adequately protect human health and the environment.’”16 

In particular, as EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks.  Thus, EPA’s Ecological Risk Assessment Guidance for 
Superfund specifies that “[m]anagement of ecological risks must take into account the 
potential for impacts to the ecological assessment endpoints from implementation of various 
remedial options,” and must “balance: (1) residual risks posed by site contaminants before 
and after implementation of the selected remedy with (2) the potential impacts of the selected 
remedy on the environment independent of contaminant effects” (EPA, 1997a, p. 8-3).  EPA’s 

                                                      

16  EPA made similar statements in the preamble to the NCP:  “[D]etermining whether a remedy is 
protective of human health and the environment also requires consideration of the acceptability of any 
short-term or cross-media impacts that may be posed during implementation of a remedial action” (EPA, 
1990a, p. 8701). 



 

 2-4 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Ecological Risk Assessment and Risk Management Principles for Superfund Sites makes a 
similar point: 

“Whether or not to clean up a site based on ecological risk can be a difficult decision 
at some sites.  When evaluating remedial alternatives, the NCP highlights the 
importance of considering both the short-term and long-term effects of the 
various alternatives, including the no action alternative, in determining which ones 
‘adequately protect human health and the environment.’  Even though an ecological 
risk assessment may demonstrate that adverse ecological effects have occurred or 
are expected to occur, it may not be in the best interest of the overall environment 
to actively remediate the site.  At some sites, especially those that have rare or 
very sensitive habitats, removal or in-situ treatment of the contamination may 
cause more long-term ecological harm (often due to wide spread physical 
destruction of habitat) than leaving it in place.  Conversely, leaving persistent 
and/or bioaccumulative contaminants in place where they may serve as a continuing 
source of substantial exposure, may also not be appropriate.”  (EPA, 1999, p. 6; 
emphases added.)  

Likewise, EPA’s Contaminated Sediment Remediation Guidance for Hazardous Waste Sites 
states:  “[W]hile a project may be designed to minimize habitat loss, or even enhance habitat, 
sediment removal and disposal do alter the environment.  It is important to determine whether 
the loss of a contaminated habitat is a greater impact than the benefit of providing a new, 
modified but less contaminated habitat” (EPA, 2005d, p. 6-6). 

As the above description shows, the evaluation of overall protection of human health and the 
environment relies heavily on the evaluations under other Permit criteria – namely, the 
comparison to IMPGs, compliance with ARARs, long-term reliability and effectiveness 
(including long-term adverse impacts), and short-term effectiveness.  In these circumstances, 
to avoid unnecessary repetition of the discussions of those other criteria (which are often 
lengthy) under the protectiveness standard, the evaluation sections in this Revised CMS 
Report provide, for each remedial alternative (or combination), the detailed evaluation of 
overall health and environmental protection at the end, rather than the beginning, of each 
such section, so that it can draw upon and take account of the evaluations of the other criteria 
noted above, as well as other relevant factors. 

2.1.2 Control of Sources of Releases 

The second General Standard in the Permit requires an evaluation of how each alternative 
“would reduce or minimize further PCB releases, including (but not limited to) the extent to 
which each alternative would mitigate the effects of a flood that would cause contaminated 
sediments to become available for human or ecological exposure.”  In applying this standard 
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in the CMS, GE has evaluated each alternative’s ability to reduce further PCB migration within 
the Rest of River.  This evaluation has focused primarily on the alternatives for addressing 
sediments/riverbanks, but also has been included for the floodplain and treatment/disposition 
alternatives.  For the sediment alternatives, this assessment has initially considered the extent 
to which migration from sources upstream of the Confluence into the Rest of River would be 
controlled by the completed and planned remediation actions in and adjacent to the East and 
West Branches of the River.  It has also considered the extent to which each alternative would 
reduce future migration of PCBs from the sediments and riverbanks in the Rest of River area 
to the River via erosion.  This assessment has also considered the impacts of the potential 
failure of dams on the River and the need for ongoing dam maintenance. 

In addition, based on results from EPA’s model, the annual PCB mass passing Woods Pond 
Dam and Rising Pond Dam and the annual PCB flux from the River to the floodplain within 
the PSA have been assessed.  Further, as required by the Permit, the evaluations under this 
standard have considered the extent to which each alternative would mitigate the impacts of 
future flood events that could cause PCB-containing materials that have been buried in the 
sediments, contained beneath a cap, or covered with a thin-layer cap or backfill to become 
exposed for potential human or ecological exposure.  Finally, for alternatives involving 
remediation in Woods Pond, GE has considered the extent to which that remediation would 
increase the solids trapping efficiency of Woods Pond, thus reducing further downstream 
transport.  

2.1.3 Compliance with Federal and State ARARs  

The third General Standard specified in the Permit requires an evaluation of how each 
remedial alternative would meet ARARs under federal and state law, or, when such a 
requirement would not be met, the basis for an ARAR waiver under CERCLA and the NCP.  
This standard has been applied to the sediment alternatives, the floodplain alternatives, and 
the treatment/disposition alternatives. 

To apply this standard, GE has preliminarily identified potential ARARs for each alternative 
evaluated.  In identifying such potential ARARs, GE has considered the CERCLA provision on 
ARARs (§ 121(d)(2) of CERCLA), the NCP provisions defining ARARs (40 CFR § 300.5), and 
EPA guidance on identifying ARARs (EPA, 1988a, 1989).  Specifically, GE has considered 
the following criteria:  

First, to be an ARAR, a requirement must consist of a “standard, requirement, criteria, or 
limitation” that has been either enacted into law or formally promulgated as a regulation under 
a federal or state environmental law (or a state facility siting law) after notice-and-comment 
rulemaking (CERCLA § 121(d)(2)(A); see also 40 CFR § 300.5).  Thus, in identifying potential 
ARARs, GE has reviewed and identified such enacted or promulgated requirements.  In 
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addition, as required by EPA’s April 13 and July 11, 2007 conditional approval letters, GE has 
also reviewed certain agency guidance and policy documents and identified them as items 
“To Be Considered” (or TBCs). 

Second, the requirements must address hazardous substances that will remain on site or 
the media containing such substances.  Section 121(d)(2)(A) of CERCLA provides explicitly 
that ARARs apply “[w]ith respect to any hazardous substance, pollutant or contaminant that 
will remain onsite,” and consist of any standard, requirement, criteria, or limitation that “is 
legally applicable to the hazardous substance or pollutant or contaminant concerned or is 
relevant and appropriate under the circumstances of the release or threatened release of 
such hazardous substance or pollutant of contaminant.”  Thus, requirements that do not 
address such hazardous substances or the media containing them do not constitute ARARs 
under the statute.17  These include, for example, requirements that address non-pollutant-
related impacts from implementation of the remedial actions, such as requirements for 
avoiding or minimizing impacts of remedial construction work, restoration requirements for 
impacted resources, requirements for providing compensatory mitigation for such impacts, 
and similar requirements that do not address on-site hazardous substances or the media 
containing them.  Moreover, in this case, applying requirements for restoration of resources 
that would be impacted by remedial actions or for compensatory mitigation for impacts on 
such resources would be inconsistent with the CD, because: (a) such requirements would 
address damages to natural resources; (b) GE has, through the monetary payments and 
restoration projects specified in the CD, fully satisfied any claims for natural resource 
damages at this Site, including payment for wetlands impacts associated “with response 
actions at the Site” (CD ¶ 114.b) (which would include the Rest of River remedial action): 
and (c) GE has received full covenants from the United States and the Commonwealth not 
to sue for additional natural resource damages in the absence of a failure of Woods Pond 
Dam or Rising Pond Dam (CD ¶¶ 161, 166, 176).  

Nevertheless, in prior comments to GE (e.g., Specific Comments 4 through 23 in EPA’s 
September 9, 2008 comments on the CMS Report), EPA directed GE to include as ARARs 

                                                      

17  The NCP defines “applicable” requirements as those that “specifically address a hazardous 
substance, pollutant, contaminant, remedial action, location, or other circumstance found at a 
CERCLA site”; and it defines “relevant and appropriate” requirements as those that, while not 
applicable, “address problems or situations sufficiently similar to those encountered at the CERCLA 
site that their use is well suited to the particular site” (40 CFR § 300.5).  To be consistent with 
CERCLA, these definitions must be read to refer to standards and requirements that relate to 
hazardous substances – i.e., that standards or requirements that address a “remedial action, location, 
or other circumstance” may be ARARs only if they relate to the hazardous substances.  In any event, 
for this Site, the CD clearly defines an ARAR as “any legally applicable or relevant and appropriate 
standard, requirement, criteria, or limitation within the meaning of Section 121 of CERCLA” (CD ¶ 
4, emphasis added), rather than by reference to the NCP or EPA guidance.  Thus, the statutory 
definition controls the definition of ARARs here. 
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regulatory requirements, such as those discussed above, that do not address on-site 
hazardous substances or the media containing them, but rather require actions to address 
the impacts of the remedial construction work.  In accordance with that directive, GE has 
identified such requirements as potential ARARs, but preserves its position that they do not 
constitute ARARs for the Rest of River remedial action.  

Third, even under that expanded definition, ARARs are limited to “substantive” 
requirements (40 CFR § 300.5), as opposed to “administrative” requirements.  EPA has 
explained that “substantive” requirements are those “that pertain directly to actions or 
conditions in the environment” (EPA, 1988a, p. 1-11).18  By contrast, “administrative” 
requirements are “those mechanisms that facilitate the implementation of the substantive 
requirements of a statute or regulation,” including “the approval of, or consultation with 
administrative bodies, consultation, issuance of permits, documentation, reporting, 
recordkeeping, and enforcement” (id.).19  Thus, GE has identified as ARARs laws, 
regulations, and other authorities that set forth or include specific substantive requirements.  
It should be noted, however, that in many cases the regulatory provisions identified include 
a mixture of substantive and administrative requirements.  In such cases, the ARARs 
consist only of the substantive requirements of those provisions and not requirements that 
would be considered administrative as described above, such as permit/approval 
requirements, consultation requirements, requirements for submitting particular plans, 
training requirements, inspection and procedural monitoring requirements, and 
recordkeeping and reporting requirements.  

Fourth, for state requirements to constitute ARARs, they must be promulgated requirements 
of general applicability, legally enforceable, and more stringent than federal requirements 
(CERCLA § 121(d)(2)(A); 40 CFR § 300.5; EPA, 1989, pp. 7-2 to 7-3, 7-7).  GE has taken 
this criterion into account in its identification of state ARARs.  

Based on these criteria, GE has prepared sets of ARARs tables, utilizing a five-column 
format specified by EPA in its September 9, 2008 comments on the CMS Report.  In 

                                                      

18  According to EPA (1988a, p. 1-11), such requirements include “quantitative health- or risk-based 
restrictions upon exposure to types of hazardous substances (e.g., Maximum Contaminant Levels 
[MCLs] establishing drinking water standards for particular contaminants), technology-based 
requirements for actions taken upon hazardous substances (e.g., incinerator standards requiring 
particular destruction and removal efficiency), and restrictions upon activities in certain special locations 
(e.g., standards prohibiting certain types of facilities in floodplains).” 
19  As EPA has further explained:  “In general, administrative requirements prescribe methods and 
procedures by which substantive requirements are made effective for purposes of a particular 
environmental or public health program.  For example, the requirement of the Fish and Wildlife 
Coordination Act to consult with the U.S. Fish and Wildlife service, Department of the Interior, and 
appropriate State agency before controlling or modifying any stream or other water body is 
administrative.”  (EPA, 1988a, pp. 1-11 to 1-12.)  
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accordance with those comments, separate sets of ARARs tables have been prepared for 
each separate remedial alternative (i.e., each sediment, floodplain, and 
treatment/disposition alternative) – and, for the disposition alternative involving local upland 
disposal (TD 3), each potential disposal location that has been identified to date.  For each 
such alternative (and location for TD 3), these tables present chemical-specific ARARs 
specifying numerical standards or criteria for key chemicals of interest, location-specific 
ARARs pertinent to the types of locations at which remedial actions may occur, and action-
specific ARARs relating to implementation of the technologies and process options that are 
part of remedial alternatives.  These tables are provided in Appendix C.20  In preparing 
these tables, GE has taken into account EPA’s prior comments relating to ARARs, including 
those in its April 13, 2007 conditional approval letter on the CMS Proposal, its July 11, 2007 
conditional approval letter on the CMS Proposal Supplement, and its September 9, 2008 
comments on the CMS Report.    

In evaluating the various remedial alternatives for sediments, floodplain soil, and 
treatment/disposition of removed sediments and soil, GE has considered whether they 
would achieve the pertinent potential ARARs set forth in these tables, also recognizing, as 
EPA has stated, that “ARARs do not by themselves necessarily define protectiveness” 
(EPA, 1990a, p. 8701).  For requirements that would not be met by a given alternative or 
where attainment of a requirement is uncertain, that fact is noted in the tables.  

In addition, GE has considered the need and basis for a waiver of the potential ARARs that 
would not or may not be met by a given alternative.  CERCLA and the NCP set forth a 
number of conditions in which a waiver of ARARs is appropriate – e.g., that compliance with 
the requirement “will result in greater risk to human health and the environment” than other 
alternatives, or that compliance with the requirement is “technically impracticable from an 
engineering perspective,” or that an alternative will achieve an equivalent standard of 
performance “through use of another method or approach,” or that, for a state ARAR, the 
State has not consistently applied that requirement in similar circumstances at other sites 
(CERCLA § 121(d)(4)(B), (C), (D), & (E); 40 CFR § 300.430(f)(1)(ii)(C)(2), (3), (4) & (5)).  In 
a number of instances, GE has determined that a particular potential ARAR should be 
waived on the ground that it would be technically impracticable to achieve or, in a few 
cases, that attainment of the ARAR would result in a greater risk to human health or the 

                                                      

20  As noted above, at EPA’s direction, these tables include certain requirements that do not address on-
site hazardous substances or the media in which they are located.  The inclusion of such requirements 
in the tables does not constitute a waiver of GE’s position that such requirements do not constitute 
ARARs.  In addition, the identification of potential ARARs in these tables should be considered 
preliminary and solely for the purpose of evaluating the remedial alternatives.  EPA will propose ARARs 
for the Rest of River remedy as part of its proposed Permit modification to select corrective measures for 
the Rest of River under Special Condition II.J of the Permit, and it will identify the actual ARARs when it 
selects the Rest of River remedy in the Permit modification. 
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environment than other alternatives.  These instances are identified in ARARs tables in 
Appendix C and in the discussions of the ARARs criterion in the evaluation of the 
alternatives.  In addition, for other potential ARARs that would not be met by a given 
remedial alternative (as identified in the ARARs tables), it should be recognized that, if EPA 
selects that alternative, it would need to waive those ARARs based on technical 
impracticability or some other ground under CERCLA and the NCP.    

2.2 Selection Decision Factors 

In addition to applying the General Standards, the sediment, floodplain soil, and 
treatment/disposition alternatives have been evaluated based on the Selection Decision 
Factors specified in the Permit, as described below.  Any general differences in how they 
were applied to the different sets of alternatives are noted. 

2.2.1 Long-Term Reliability and Effectiveness 

The first Selection Decision Factor is long-term reliability and effectiveness.  Under the 
Permit, this factor requires an evaluation of the following sub-factors: (a) the magnitude of 
residual risk after implementation of the alternative; (b) the adequacy and reliability of the 
alternative; and (c) any potential long-term adverse impacts of the alternative on human 
health or the environment.  Each of these sub-factors is discussed below.  

Consideration of the magnitude of residual risk has involved assessing the extent to which the 
alternative would mitigate long-term potential exposure to residual PCB levels in the Rest of 
River and the time over which the alternative would reduce the level of exposure to such 
PCBs.  The application of this sub-factor has included an assessment of the PCB levels to 
which receptors might be exposed following implementation of the alternatives, using the 
following procedures: 

• For the sediment alternatives, this assessment has relied on the results of the 
application of EPA’s PCB fate, transport, and bioaccumulation model (as described in 
Section 3.2) to the alternative in question so as to estimate the resulting 
concentrations of PCBs in surface water, surface sediment (top 6 inches), and fish 
tissue (whole body and fillet).   

• For the floodplain alternatives, this assessment has relied on the methodology 
described in Section 4.4 to estimate average PCB concentrations in the top foot of 
floodplain soil (and in the top 3 feet of soil in certain heavily used portions of frequently 
used areas) that would remain in place after implementation of each alternative.   
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• For the treatment/disposal alternatives, this assessment has included a general 
evaluation of the potential for future contract with the PCB-containing material subject 
to treatment and/or disposal. 

These results were combined with information on exposure to such residual PCB 
concentrations by human and ecological receptors, given other aspects of the alternative 
(e.g., engineering or institutional controls), so as to assess the extent to which and (where 
pertinent) timing over which the alternative would reduce exposure levels.  

The next sub-factor is an assessment of the adequacy and reliability of each alternative.  This 
assessment has examined whether the technology(ies) included in the alternative have been 
used under similar conditions at other riverine sites and the effectiveness and reliability of the 
technology(ies) at those sites.  This evaluation has also considered whether the combination 
of technologies included in a given alternative has been used together at other sediment or 
floodplain sites around the country.  In addition, the assessment under this sub-factor has 
included an overall evaluation of the effectiveness and reliability of the technologies involved.  
For the sediment alternatives, where relevant, this evaluation has included an assessment of 
the stability of the caps, thin-layer caps, or backfill that would be part of a given alternative (or, 
in MNR areas, the surface sediment) during high flow events.  Further, application of this sub-
factor has included consideration of the reliability of operation, monitoring, and maintenance 
(OMM), including the availability of personnel, equipment, and materials needed to effectively 
implement and maintain an OMM program.  Also considered under this sub-factor was the 
potential need to replace technical components of the alternative, such as a cap or cover, and 
the potential exposure risks should components of the remedial action need replacement.   

The last sub-factor in the evaluation of the long-term reliability and effectiveness is an 
assessment of the potential long-term adverse impacts on human health and the environment 
from implementation of the alternative.  This assessment has included the identification of 
potentially affected populations (as required by the Permit) and an assessment of long-term 
adverse impacts from implementation of the alternative on the environment.  For each 
alternative, GE has identified and evaluated the long-term adverse impacts that would be 
expected from implementation of that alternative on the various habitats that would be 
disturbed or otherwise affected by the alternative, as well as the biota that use those habitats.  
This assessment of long-term ecological impacts draws on the general descriptions in Section 
5.3 of the long-term impacts of the remedial techniques on the various types of habitats 
involved at this site, including aquatic riverine habitat, riverbanks, impoundments, floodplain 
wetland forests, shrub and shallow emergent wetlands, backwaters and deep marshes, vernal 
pools, and upland habitats.21  This assessment has also included consideration of information 

                                                      

21  This assessment includes a quantitative estimate of the extent of impacts on these various habitat 
types, using the natural community mapping of the area between the Confluence and Woods Pond Dam 
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on the impacts of remedial construction activities on the numerous species in the Rest of 
River area that have been listed by the Natural Heritage and Endangered Species Program 
(NHESP) of the Massachusetts Division of Fisheries and Wildlife (MDFW) as threatened, 
endangered, or of special concern (collectively referred to as rare or state-listed species) 
under the Massachusetts Endangered Species Act (MESA).  This assessment has focused 
particularly on the state-listed species for which the NHESP has mapped Priority Habitat in 
the Rest of River area.  As discussed in Section 5.4, a more complete assessment of the 
impacts on those species, including whether each alternative would result in a “take” of each 
such species under MESA and, if so, whether it would adversely affect a significant portion of 
the local population(s) of the species, is provided in Appendix L.22   

In addition to the evaluation of the long-term impacts on ecological habitats and associated 
biota, the assessment of each alternative has considered its long-term impacts on the 
aesthetics of the natural environment and on recreational use of the River and floodplain.  
Further, for the sediment alternatives, the evaluation of this sub-factor has considered the 
long-term impacts of the alternative on physical riverine processes, such as natural erosion 
and lateral movement of banks, bedload movement, and water depths and velocities in the 
River.     

Finally, the assessment under this sub-factor has included an evaluation of measures to 
mitigate potential long-term adverse impacts from implementation of the alternative through 
efforts to avoid or minimize the impacts in the first place and/or to restore affected habitats.  
This evaluation draws on the general discussion in Section 5.2 of potential measures to avoid 
or minimize adverse ecological impacts and the extent to which they would do so, and the 
general description in Section 5.3 of potential restoration methods for the various types of 
habitats affected and the likelihood of success of those restoration methods in ameliorating 
the long-term impacts.  

2.2.2 Attainment of IMPGs  

The second Selection Decision Factor requires an evaluation of the ability of each remedial 
alternative to achieve the IMPGs mandated by EPA.  Under Special Condition II.C of the 
Permit, IMPGs consist of preliminary goals that have been shown to be protective of human 
health and the environment.  They apply to specific media in the Rest of River area (e.g., 

                                                                                                                                                     

performed by Woodlot Alternatives, Inc. on behalf of EPA (Woodlot, 2002), with revisions based on the 
habitat categories described in Section 5.3 and, for areas not covered by the Woodlot mapping, review 
of MassGIS information and aerial photographs.   
22  GE has also considered the potential impact from implementation of the remedial alternatives on 
threatened and endanagered species in Connecticut, and has determined that there would be no impact 
on such species in Connecticut from implementation of any of the alternatives.   
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sediments, floodplain soils, biota) and are required to “take into account” the HHRA and ERA 
conducted by EPA.  As the Permit makes clear, IMPGs are not equivalent to cleanup 
standards or Performance Standards for the Rest of River remedy, which will be developed 
by EPA in connection with the selection of that remedy.  

GE’s initial IMPG Proposal, submitted in September 2005, included a set of IMPG values 
based on EPA’s HHRA and ERA and an alternate set based on exposure assumptions, 
toxicity values, and data interpretations that GE believes are more supportable (GE, 2005).  
As noted in Section 1.1 above, on December 9, 2005, EPA disapproved GE’s initial IMPG 
Proposal, including all the alternate IMPG values, and directed GE to submit a revised 
IMPG Proposal that included revisions required by EPA.23  As required by the Permit, GE 
submitted a revised IMPG Proposal on March 9, 2006, which implemented EPA’s directives 
as set forth in EPA’s December 9, 2005 comments or as modified by EPA in subsequent 
discussions.  EPA approved that revised IMPG Proposal on April 3, 2006. 

The revised IMPG Proposal (GE, 2006a) presented preliminary numerical concentration-
based goals for the protection of both human health and ecological receptors.24  From a 
human health standpoint, the revised IMPG Proposal addressed direct human contact with 
sediments and floodplain soil and human consumption of fish, waterfowl, and agricultural 
products from the Rest of River area.  From an ecological standpoint, it addressed several 
groups of ecological receptors, including benthic invertebrates, amphibians, fish, and certain 
groups of birds and mammals.  It presented concentration values for PCBs – and, in some 
cases, dioxin toxicity equivalency quotients (TEQs) – in sediments, floodplain soil, fish tissue, 
and/or other biota tissue as relevant to these human and ecological receptors.25  To allow for 
full evaluation of an appropriate array of remedial alternatives in the CMS, the revised IMPG 
Proposal presented ranges of numerical concentration values (rather than single numbers) for 
most pathways and/or receptors, although single numbers were used for some. 

For both the ranges and the single-number IMPGs, as required by EPA, the numerical 
concentration values were calculated based directly on the exposure assumptions, toxicity 

                                                      

23  GE disagreed with a number of EPA’s directives; and as a protective measure to preserve its 
position, GE invoked dispute resolution under the Permit on those directives in a letter dated January 23, 
2006 and an attached Statement of Position (GE, 2006b).  At the same time, GE proposed that the 
dispute resolution proceeding be stayed until the time specified by the Permit for GE to seek dispute 
resolution of EPA’s notification to GE of its intended final remedial decision for the Rest of River or to 
appeal EPA’s final decision; and EPA agreed to that stay.   
24   Although the Permit also allows for the development of narrative descriptive IMPGs, GE elected, in 
light of EPA’s comments, not to include narrative descriptive IMPGs in the revised IMPG Proposal. 
25  The IMPG Proposal demonstrated, based on conservative screening-level assessments conducted 
by EPA, that there was no need to develop IMPGs for surface water or ambient air.  Those conclusions 
were approved by EPA. 
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values, and data interpretations and analyses used or set forth in EPA’s HHRA and ERA.  
However, GE made clear that the use of this approach did not indicate GE’s agreement with 
or acceptance of those inputs.  To the contrary, as noted in Section 1.2, GE preserved and 
continues to preserve its position that many of the exposure assumptions, toxicity values, data 
interpretations, and other inputs used in developing those revised IMPGs are not supported 
by site conditions, the underlying data, or the relevant scientific evidence, and overstate PCB 
exposures and risks to humans and ecological receptors in the Rest of River area.26   

2.2.2.1 Human Health IMPGs   

Consistent with EPA’s HHRA, which contained three separate assessments – relating to 
direct human contact with soil or sediment, fish and waterfowl consumption, and agricultural 
products consumption – GE developed human health numerical IMPGs for: 

• Floodplain soil and sediment based on direct human contact with those media; 

• Edible fish and waterfowl tissue based on human consumption of fish and waterfowl; 
and 

• Edible agricultural products based on human consumption of those products. 

For each of these media and pathways, the IMPGs consist of ranges of numerical 
concentration values for PCBs (and, for fish and waterfowl consumption, TEQs).  These 
ranges include values based on different sets of exposure assumptions – namely, EPA’s 
RME assumptions (representing more highly exposed individuals) and its CTE assumptions 
(representing individuals with average exposure).  Further, for each set of assumptions, the 
ranges include values based on different risk levels within EPA’s acceptable cancer risk 
range specified in the NCP (namely, risks of 1 x 10-6, 1 x 10-5, and 1 x 10-4), as well as non-
cancer-based values using a target HI of 1.  In addition, as directed by EPA, the RME-
based concentration values associated with a 10-6 cancer risk and a non-cancer HI of 1 
have been identified as “points of departure.” 

These human health IMPGs were described and listed in Section 3.2.3 of the CMS 
Proposal.  For convenience (and given EPA’s concurrence that the evaluations in the CMS 
could focus on total PCB concentrations), the IMPGs for PCBs are shown in tables herein.  
Specifically: 

                                                      

26  Alternate IMPG values based on inputs that GE believes are more representative of site-specific 
conditions and/or better supported by the underlying data were presented in Section 3 of GE’s initial 
IMPG Proposal (GE, 2005), with some further discussion/modification in GE’s Statement of Position in 
the ensuing dispute resolution proceeding (GE, 2006b), which has been stayed.   
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• Table 2-1 lists the IMPGs for PCBs in floodplain soil and sediments based on direct 
contact of humans with such media via incidental ingestion and dermal contact.   As 
shown in that table, specific IMPGs were developed for each of 15 direct contact 
exposure scenarios and for each potentially exposed age group of the relevant target 
population within those scenarios.  These IMPGs were back-calculated using the same 
exposure assumptions and toxicity values used in the Direct Contact Assessment in 
the HHRA. 

• Table 2-2 lists the IMPGs for PCBs in the edible tissues of fish and waterfowl based on 
human consumption of fish and waterfowl.  As shown in that table, specific IMPGs 
were calculated for bass fillets, trout fillets, and duck breast tissue, using both a 
deterministic approach (based on the assumptions and parameters used in EPA’s 
deterministic Fish and Waterfowl Consumption Risk Assessment) and also a 
probabilistic approach (based on the one-dimensional Monte Carlo model that EPA 
used in the HHRA).  For each type of edible tissue, IMPGs were derived for cancer 
risks based on combined adult and childhood exposure, and non-cancer IMPGs were 
separately derived for adults and children.  To be consistent with the HHRA 
methodology, the IMPG values developed for bass consumption are applicable to 
consumption of largemouth bass, brown bullhead, sunfish, and perch, while the IMPG 
values for trout consumption are applicable only to the consumption of trout.  (The 
approaches used to compare model-predicted fish concentrations to these IMPGs are 
described in Section 3.5.3.) 

• Table 2-3 lists the IMPGs for PCBs in agricultural products based on human 
consumption of such products.  As shown in that table, specific IMPGs were calculated 
for PCBs in cow milk, beef tissue, poultry meat, and poultry eggs for both commercial 
and backyard farms, using the exposure assumptions and toxicity values in EPA’s 
Agricultural Products Consumption Risk Assessment.  For each type of farm, IMPGs 
were calculated for cancer risks (for adults and children combined) and for non-cancer 
impacts (for adults and children separately).  In addition, to be consistent with the 
HHRA, IMPGs were calculated for homegrown produce consumed by humans – 
specifically, exposed fruit, exposed vegetables, and root vegetables (as well as for all 
three types of produce combined).  For these farm products, based on advice from 
EPA, IMPGs were calculated for children only and were based on non-cancer health 
effects, using a target HI of 1. 

2.2.2.2 Ecological IMPGs 

As required by the Permit, GE developed ecological IMPGs for PCBs (and in some cases 
TEQs) for each of the ecological receptor groups evaluated in the ERA – i.e., benthic 
invertebrates, amphibians, fish, insectivorous birds, piscivorous birds, piscivorous mammals, 
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omnivorous and carnivorous mammals, and threatened and endangered species.  For some 
receptor groups, these IMPGs consist of ranges of numerical values, while for others they 
consist of single values.  Where ranges were developed for receptor groups for which EPA 
identified Maximum Acceptable Threshold Concentrations (MATCs) in the ERA, the ranges 
include the EPA MATCs as well as certain other threshold levels which were derived from the 
ERA.  In these cases, as directed by EPA, the values based on the MATCs have been 
identified as “points of departure.”  For those receptor groups for which EPA did not calculate 
MATCs (namely, avian groups for which there are no site-specific effects data), the IMPGs 
consist of values based on the literature.  Specifically, for these groups, the IMPGs for PCBs 
were derived using a calculated effect level of less than 20% from a literature study of 
chickens, despite the fact that chickens have been shown to be far more sensitive to PCBs 
than the wild avian species for which the IMPGs were developed.  As directed by EPA, these 
IMPGs are also identified as “points of departure.”  

As in the ERA, most of the IMPGs were developed for specific species (i.e., wood frogs, 
wood ducks, ospreys, mink, short-tailed shrews, bald eagles) that are considered by EPA to 
be representative of broader receptor groups (i.e., amphibians, insectivorous birds, 
piscivorous birds, piscivorous mammals, omnivorous and carnivorous mammals, and 
threatened and endangered species).  Thus, while the derivation of the IMPGs reflects 
studies (or extrapolations) and life history characteristics specific to the selected receptor 
species, the resultant IMPGs are considered to be protective of the range of species within 
each of the broader receptor groups.27  

The EPA-approved IMPGs for ecological receptors were described and listed in Section 
3.2.4 of the CMS Proposal.  For convenience, and again given EPA’s agreement that the 
CMS evaluations could focus on total PCB concentrations, the ecological IMPGs for PCBs 
are set forth in Table 2-4.  That table lists, for each receptor group, the specific 
environmental medium to which the IMPG(s) for that group apply (e.g., sediment, floodplain 
soil, tissue) and the numerical IMPG concentration value(s) for PCBs.  As required by EPA 

                                                      

27  EPA has recognized this point.  In its comments on GE’s original IMPG Proposal, EPA directed GE to 
revise the IMPGs as specified by EPA “such that the discussion and assumptions used can be 
considered protective of all species of concern for the Assessment Endpoint, not just the representative 
species” (EPA’s December 9, 2005 comments, p. 8).  GE did revise the IMPGs as specified by EPA; it 
submitted those revised IMPGs in the revised IMPG Proposal, which stated that the IMPGs “are 
considered protective of the range of species within each of the broader groups” (GE, 2006a, p. 46); and 
EPA approved that revised IMPG Proposal.  Thus, while achievement of the IMPGs is not necessary for 
an alternative to be considered protective of the environment, it can be concluded that if an alternative 
meets the IMPGs for a given receptor group, it can be considered protective of that receptor group from 
the potential effects of PCBs.  Of course, that does not mean that such an alternative would necessarily 
be, overall, protective of the environment, since that issue also requires consideration of the extent of 
adverse ecological effects from implementation of the alternative, which could cause greater harm than 
any failure to achieve IMPGs. 
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directives, these IMPGs were based on EPA’s exposure assumptions, toxicity values, and 
data interpretations and analyses set forth in the ERA. 

2.2.2.3 Other Target Levels 

In some cases, the IMPGs set forth in the revised IMPG Proposal could not be directly applied 
in the CMS, because they apply to media that are not subject to evaluation in the CMS.  
These are:  (1) the IMPGs based on consumption of agricultural products by humans, which 
apply to PCB concentrations in the agricultural biota themselves; and (2) the IMPGs for 
insectivorous birds (represented by the wood duck) and piscivorous mammals (represented 
by the mink), which apply to PCB concentrations in the prey items of those receptors 
(including both aquatic and terrestrial prey items).  In such cases, the IMPGs have been 
converted to target PCB concentrations in media subject to evaluation – namely, floodplain 
soil and/or sediments – for purposes of application in the CMS.  These target concentrations, 
along with the bases for their derivation, are summarized below and have been applied like 
IMPGs in the IMPG evaluations herein. 

Floodplain Soil Levels Derived from Agricultural Products Consumption IMPGs 

As shown in Table 2-3, the IMPGs for agricultural products consumption by humans apply to 
PCB concentrations in the tissue of those products.  In order to be used for the CMS 
evaluations, these tissue-based IMPGs needed to be converted, for the relevant exposure 
scenarios, to target PCB concentrations in floodplain soil for comparison to the average 
floodplain soil concentrations resulting from the remedial alternatives evaluated.  For farm 
animals, this conversion required that the animal tissue concentrations first be translated into 
concentrations in the products consumed by those animals (e.g., grass or corn grown in the 
floodplain) and then be translated into floodplain soil concentrations.  For produce, the 
conversion required translation from the produce values into soil values. 

The CMS Proposal set forth (in Section 3.3.1 and associated tables) the equations, 
assumptions, and exposure variables that would be used to convert the relevant tissue-based 
IMPGs (based on both RME and CTE assumptions) into corresponding target floodplain soil 
concentrations.  These equations, assumptions, and exposure variables are the same as 
those used by EPA in the HHRA and have been approved by EPA. 

Using these equations and inputs, GE has back-calculated target soil concentrations for the 
agricultural products consumption scenarios that have been evaluated in the CMS.  As 
discussed further in Section 4.2.2, based on review of current agricultural uses within the 
floodplain, the only farms known to exist within the Rest of River floodplain between the 
Confluence and Rising Pond Dam (Reaches 5 through 8) are commercial dairy farms. 
However, it appears that, in addition to such farms, certain other farm types – namely, poultry 
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meat and vegetable farms – are present in Reach 9.  In this situation, GE has back-calculated 
target floodplain soil levels for:  (a) commercial dairy farms, based on consumption of cow 
milk; (b) commercial poultry farms, based on consumption of poultry meat; and (c) vegetable 
farms, based on consumption of both exposed and root vegetables.  The calculations of these 
target floodplain soil levels were based on the assumption that 100% of the farmland in 
question (i.e., the growing or grazing land) is located within the floodplain.  The resulting 
levels are listed in Table 2-5.   

The levels presented in Table 2-5 apply only to properties where the farmland in question is 
completely contained within the floodplain.  For areas where the farmland is not entirely 
contained within the floodplain, these levels have been adjusted to take into account the 
portion of the farmland that lies within the floodplain.  This was accomplished by dividing the 
target soil concentrations listed in Table 2-5 for the appropriate scenario by the fraction of the 
cropland or grazing land that falls within the floodplain at the particular farm property involved.  
These adjustments and the resulting adjusted target floodplain soil levels for farms within the 
Rest of River floodplain are described in Section 4.2.2 below. 

Sediment and Floodplain Soil Levels Associated with IMPGs for Insectivorous Birds 

As shown in Table 2-4, the PCB IMPG for insectivorous birds (4.4 mg/kg), which was based 
on potential risks to wood ducks, applies to PCB concentrations in the tissue of the aquatic 
and terrestrial invertebrates consumed by these birds.  To be applied in the CMS, this 
dietary IMPG needed to be translated into a corresponding concentration in a medium 
subject to evaluation in the CMS, such as sediment or floodplain soil.  However, this 
translation was complicated by the fact that the invertebrate portion of the wood duck’s diet 
consists of both aquatic invertebrates, in which PCB concentrations derive from sediments, 
and terrestrial invertebrates, in which PCB concentrations derive from floodplain soil.  When 
calculating sediment and floodplain soil concentrations associated with the IMPG for 
invertebrate prey, the target concentration in one medium affects the target concentration in 
the other – i.e., a higher concentration in sediments would require a lower concentration in 
soil in order to achieve the IMPG, and vice versa.  Thus, it is not possible to derive a value 
corresponding to the IMPG in one medium without knowing the value in the other, and there 
is an infinite number of combinations of target sediment and floodplain soil concentrations.  

In these circumstances, GE first selected a range of target sediment PCB concentrations that 
fall within the range of other sediment IMPGs (e.g., based on human direct contact and other 
ecological receptors).  Those selected target PCB concentrations are 1, 3, and 5 mg/kg.  GE 
then calculated target floodplain soil concentrations associated with achieving the PCB IMPG 
of 4.4 mg/kg in wood duck prey assuming that the associated sediment PCB concentrations 
are equal to the selected target values.  The calculations of such target floodplain soil 
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concentrations, including the equations and assumptions used and the resulting target soil 
levels, are presented in Appendix D to this report.28     

As shown in Appendix D, the revised target floodplain soil levels associated with achieving the 
IMPG for insectivorous birds vary by subreach in the PSA (i.e., Reaches 5A, 5B, 5C, and 6), 
due to subreach-specific differences in the total organic carbon (TOC) content of the surface 
sediments and in the biota-sediment accumulation factors (BSAFs) calculated using EPA’s 
FCM.  For each of these subreaches, the resulting target floodplain soil PCB concentrations 
associated with each of three target sediment concentrations are as follows: 

Table 2-6 – Target Floodplain Soil PCB Levels (mg/kg) Associated with IMPG for 
Insectivorous Birds 

Sediment 
Concentration 

Reach 5A Reach 5B Reach 5C Reach 6 

1 mg/kg 50 48 53 53 

3 mg/kg 39 33 49 50 

5 mg/kg 29 18 46 46 

The procedures and averaging areas used for application of these target floodplain soil 
concentrations, in conjunction with the specified target sediment concentrations, to individual 
alternatives are described in Section 4.2.3.3 below.  In addition, GE has evaluated the 
attainment of the IMPG for insectivorous birds for the combinations of sediment and floodplain 
alternatives considered in this Revised CMS Report.  The procedures for the latter are 
described in Section 4.2.3.5.  These procedures avoid the use of the pre-selected target 
sediment levels and associated target floodplain soil levels listed above by calculating a 
specific target floodplain soil level for each averaging area under each combined alternative, 
using the modeled sediment concentration for that combined alternative. 

Sediment and Floodplain Soil Levels Associated with IMPGs for Piscivorous Mammals 

As shown in Table 2-4, the PCB IMPGs for piscivorous mammals (0.984 to 2.43 mg/kg), 
which were based on potential risks to mink, apply to the prey items of these animals.  EPA’s 
April 13, 2007 letter directed GE to develop a methodology for determining target floodplain 
soil levels consistent with the mink IMPGs, using assumptions in EPA’s ERA.  GE set forth its 
proposed methodology in Section 5 of the May 2007 CMS Proposal Supplement.  As with the 
                                                      

28  The calculations presented in Appendix D represent a revision of the calculations initially presented in 
the CMS Proposal, taking into account comments provided by EPA on those original calculations in its 
April 13, 2007 conditional approval letter on the CMS Proposal.   
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IMPGs for insectivorous birds, the IMPGs for piscivorous mammals apply to PCB 
concentrations in mink prey, which consist of both aquatic organisms (in which PCBs derive 
from sediments) and terrestrial organisms (in which PCBs derive from floodplain soil); and 
thus it is not possible to derive a target level corresponding to the IMPGs in one medium 
without knowing the value in the other.  Accordingly, GE again selected target sediment PCB 
concentrations of 1, 3, and 5 mg/kg; and it then calculated target floodplain soil concentrations 
associated with achieving the high and low ends of the dietary IMPG range in mink prey for 
each of the selected target sediment PCB values.  These calculations were based on data 
obtained from the PSA, and they assumed conservatively that mink forage exclusively within 
the defined floodplain in the PSA (i.e., within the 1 mg/kg PCB isopleth).  However 
recognizing that mink are in fact also likely to forage in tributaries and other areas outside the 
1 mg/kg isopleth, GE proposed to adjust the calculated target levels to account for the portion 
of the mink’s foraging range outside the 1 mg/kg isopleth. 

In its July 11, 2007 conditional approval letter for the CMS Proposal Supplement, EPA stated 
that the overall approach described in that Supplement was acceptable, but directed GE to 
make some significant changes in that approach.  GE invoked dispute resolution on these 
directives on July 25, 2007.   Following discussions, EPA modified some of its disputed 
directives in a letter dated August 29, 2007, but retained the requirement not to adjust the 
target floodplain soil levels to account for foraging by mink outside the 1 mg/kg isopleth.29 

Based on EPA’s directives (as modified), GE recalculated target floodplain soil levels 
associated with the IMPGs for piscivorous mammals, given the selected set of target 
sediment levels.  The methodology, including equations and assumptions, used in calculating 
the revised target floodplain soil levels and the resulting target levels are presented in 
Appendix E.  Separate target floodplain soil levels have been calculated for (1) Reaches 5A 
and 5B, and (2) Reaches 5C, 5D (backwaters), and 6, due to differences in TOC content and 
bioaccumulation factors.  The resulting target floodplain soil PCB concentrations associated 
with the upper and low bounds of the piscivorous mammal IMPGs at each of the three target 
sediment levels are summarized in the following table: 

                                                      

29   GE disagrees with that requirement and has preserved its position on that issue. 
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Table 2-7 – Target Floodplain Soil PCB Levels (mg/kg) Associated with IMPGs for 
Piscivorous Mammals  

Sediment 
Concentration 

IMPG = 0.98 mg/kg IMPG = 2.4 mg/kg 

Reach 5A/5B Reach 5C/5D/6 Reach 5A/5B Reach 5C/5D/6 

1 mg/kg 3.42 6.87 16.63 19.55 

3 mg/kg NA 2.98 5.12 15.66 

5 mg/kg NA NA NA 11.78 

NA:  Indicates that attainment of the IMPG is not achievable because, at the given sediment 
concentration, PCB levels in aquatic prey alone would exceed the IMPG. 

The procedures and averaging areas used for application of these target floodplain soil 
concentrations (in conjunction with the specified target sediment concentrations) to individual 
alternatives are described in Section 4.2.3.4 below.  In addition, as with insectivorous birds, 
GE has evaluated the attainment of the IMPGs for piscivorous mammals for the combinations 
of sediment and floodplain alternatives considered in this Revised CMS Report, using the 
procedures described in Section 4.2.3.5.  Again, the latter procedures avoid the use of the 
pre-selected target sediment levels and associated target floodplain soil levels listed above by 
calculating a specific target floodplain soil level for the above river reaches under each 
combined alternative (based on the modeled sediment concentrations for that alternative) for 
both the upper and lower bounds of the IMPGs. 

2.2.2.4 Application of IMPG Attainment Criterion 

The IMPG attainment criterion in the Permit has been applied to each sediment and 
floodplain remedial alternative.  Each sediment remediation alternative has been evaluated 
based on its ability to attain the relevant IMPGs applicable to sediments and fish tissue.  
These evaluations have been based on the predicted PCB concentrations in surface 
sediments and fish tissue resulting from application of EPA’s PCB fate, transport, and 
bioaccumulation model to the given alternative.  Those modeled concentrations have been 
compared with the relevant IMPGs for PCBs, considering, for the human health-based 
IMPGs, both the IMPGs based on RME assumptions and those based on CTE 
assumptions.  Where the IMPGs consist of ranges, the evaluations have considered 
whether the predicted sediment or fish tissue PCB concentrations fall below, within, or 
above those ranges.  In addition, these evaluations have included an assessment of the 
time period in which the given alternative would result in attainment of the IMPGs (or IMPG 
ranges). 
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Similarly, each floodplain remediation alternative has been evaluated based on its ability to 
attain the IMPGs applicable to floodplain soil (or, for the IMPGs noted in Section 2.2.2.3 
above, the target floodplain soil levels derived from those IMPGs).  To make such 
evaluations, the average floodplain soil PCB concentrations resulting from a given 
alternative have been estimated for the pertinent averaging areas (described in Section 4.2 
below), and those average concentrations have been compared to the applicable IMPGs or 
target floodplain soil levels.  In these evaluations, both the RME and CTE IMPGs have been 
considered; and where the IMPGs consist of ranges, the evaluations have considered 
whether the estimated soil PCB concentrations fall below, within, or above those ranges. 
Further, for the target floodplain soil levels that depend on the associated sediment levels 
(i.e., those for insectivorous birds and piscivorous mammals), the comparisons have been 
made based on assumptions about the sediment levels in the pertinent averaging areas.  

In the evaluation of combined sediment-floodplain alternatives, the IMPG attainment 
criterion has been applied in the same way to the sediment and floodplain components of 
those combinations, except that the attainment of the IMPGs for insectivorous birds and 
piscivorous mammals has been assessed for each combination through the procedures 
described in Section 4.2.3.5. 

2.2.3 Reduction of Toxicity, Mobility, or Volume of Wastes 

The third Selection Decision Factor focuses on the degree to which the alternatives would 
reduce the toxicity, mobility, or volume of wastes, in this case PCBs.  The sediment and 
floodplain alternatives would not include any treatment processes that would reduce the 
toxicity of the PCBs in the sediments or soils.  However, all these alternatives that involve 
sediment or soil removal would include a contingency that if those activities should encounter 
“principal threat” wastes – defined, for this Site, as free NAPL, drums of liquid waste, or similar 
wastes – those wastes would be segregated and transported off-site for treatment and 
disposal, as appropriate.  In this way, all these alternatives would satisfy the CERCLA 
preference for treatment, given EPA’s expectation, stated in the NCP, that treatment would be 
used to address such principal threat wastes where practicable (40 CFR § 
300.430(a)(1)(iii)(A)).30  In applying the other prongs of this factor to the sediment and 
floodplain alternatives, GE has included an assessment of each alternative’s ability to reduce 
                                                      

30  The NCP notes that “principal threat” wastes include “liquids, areas contaminated with high 
concentrations of toxic compounds, and highly mobile materials” (40 CFR § 300.430(a)(1)(iii)(A)).  As 
EPA noted in the CD (regarding Areas Outside the River), such principal threat wastes at this Site 
consist of wastes such as recovered NAPL and drums of liquid waste, and do not include “relatively low 
levels of PCB contaminated soils and/or sediments which are spread over a large area measuring 
hundreds of acres,” given that “PCBs are relatively immobile due to their low solubility in water” (CD, 
Appendix D, p. 38).  Thus, EPA concluded that the preference for treatment does not apply to the latter 
types of material (id.).  The same conclusion applies to any PCB-containing sediments and soils that 
would be removed from the Rest of River area. 
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the mobility of PCBs in sediment and soils, including an estimate of the acres 
capped/covered, and an assessment of the alternative’s ability to reduce the volume of PCBs 
in sediment and soil, including an estimate of volume and mass removed. 

In applying this factor to the treatment/disposition alternatives, the CMS evaluation has 
included, for each treatment alternative, identification of:  (a) the treatment process to be used 
and the materials to be treated in the alternative; (b) an estimate of the amount of PCB-
containing materials to be treated; (c) the degree of expected reductions in toxicity, mobility, 
or volume; (d) the degree to which the treatment is irreversible; and (e) the type and quantity 
of residuals produced by the treatment. 

2.2.4 Short-Term Effectiveness 

The fourth Selection Decision Factor, short-term effectiveness, involves consideration of the 
short-term impacts to the environment, nearby communities, and workers from 
implementation of the alternative. For purposes of this Revised CMS Report, short-term 
impacts are those that would occur during and immediately after the performance of the 
remedial activities in a given area.  This factor has been applied to all alternatives, including 
those for addressing sediments, floodplain soils, and treatment/disposition of removed 
sediments and soil.  Specifically, GE has considered the short-term impacts and risks 
associated with the following, as applicable: (a) active remediation activities, such as 
excavation and/or capping; (b) the necessary ancillary site work, such as the construction of 
access roads and temporary staging facilities; (c) treatment operations (if any) for removed 
sediments/soils; (d) transportation of removed sediments/soils from, and backfill materials to, 
the site; and (e) local disposal activities. 

For each alternative, the short-term-impacts evaluated include the impacts of the various 
components of the alternative on the environment in the affected areas, including impacts due 
to resuspension and transport of PCB-containing sediment during removal activities and 
impacts on the various types of habitat that would be affected and the biota that depend on 
those habitats.  As with the long-term impacts discussed above, the evaluation of adverse 
short-term ecological impacts has drawn upon the approach and general considerations 
discussed in Section 5.3 regarding the adverse impacts of the remedial techniques on the 
various types of habitats involved at this site and the biota that utilize those habitats.  

At EPA’s request, the evaluation of short-term effectiveness has also included an estimate 
and analysis of the carbon footprint of each sediment, floodplain, and treatment/disposition 
alternative in terms of the greenhouse gas emissions anticipated to occur as a result of each 
of those alternatives over the time frame during which the alternative would be implemented.  
The approach and procedures used for this analysis are summarized in Section 5.6 below, 
and a complete discussion of this analysis and its results is presented in Appendix M.  The 
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estimated greenhouse gas emissions associated with each remedial alternative are 
referenced and considered in the evaluation of that alternative. 

In addition, the evaluation of short-term effectiveness has considered the impacts of each 
alternative on local communities in terms of disruption of recreational and other uses of the 
affected areas, as well as increased noise and truck traffic in those areas.  It has also 
considered the public safety risks from the increased truck traffic on public roads to transport 
excavated or treated materials to disposal locations and/or to transport backfill or construction 
materials to the site.  Further, the evaluation of this factor has included an assessment of 
potential risks to the on-site remediation workers during implementation of the alternative.  
The approach and procedures used to evaluate these impacts and risks are described in 
Section 5.7 below.  As discussed there, to assist in evaluating risks to public safety and to 
remediation workers, GE retained ENVIRON International Corporation (ENVIRON) to develop 
estimates of the risks of injuries and fatalities arising from: (a) traffic accidents related to the 
increased truck traffic on public roads that would be associated with the alternatives; and (b) 
work site accidents associated with implementation of the alternatives.  The procedures used 
in developing these estimates are described, and the resulting estimates are presented, in a 
separate report provided in Appendix N, prepared by ENVIRON.  These estimates are 
referenced and considered in the evaluations of the specific alternatives. 

Finally, as requested in EPA’s September 9, 2008 comments on the CMS Report, the 
assessment of this factor has included consideration of possible measures to minimize or 
mitigate potential short-term adverse impacts, such as maximizing the use of existing 
infrastructure (where feasible), siting new access roads and staging areas outside of sensitive 
habitats or populated residential areas where practical, implementing best management 
practices during construction, minimizing work at nights and on weekends and holidays, 
conducting routine dust control measures and air monitoring, etc.  Further discussion of such 
measures is provided in Sections 5.2 and 5.7 below.31 

2.2.5 Implementability 

The fifth Selection Decision Factor focuses on the ease or difficulty of implementing each 
alternative and the availability of various services and materials required during 
implementation.  In evaluating the implementability of each sediment, floodplain, and 

                                                      

31  In addition to the items described above, GE has proposed to evaluate, during design, the impacts of 
the selected remedy on cultural, archaeological, and historic resources in the Rest of River area.  GE 
has submitted a separate document, titled Initial Phase IA Cultural Resources Assessment for the 
Housatonic River - Rest of River Project, describing the approach and procedures to be used in that 
evaluation.  That document was initially submitted on March 20, 2008, and responses to EPA’s 
comments thereon were submitted on March 5, 2009. 
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treatment/disposition alternative, GE has evaluated both the technical feasibility and the 
administrative feasibility of the alternative. 

Technical Implementability 

An alternative’s technical feasibility has been assessed in terms of the availability of the 
necessary resources (personnel, equipment, methods) to implement the alternative, technical 
issues associated with the construction and operation of the technology involved, the 
reliability of the technology, ease of undertaking additional remedial actions, and the ability to 
monitor the effectiveness of the remedy.  More specifically, the evaluation of technical 
implementability has involved consideration of the following: 

• The general availability of each technology or process option that is part of the alternative:  
This has included an assessment of whether the equipment, materials, and methods 
needed to implement the alternative, as well as qualified personnel, would be readily 
available to carry out the alternative.  

• The ability of a technology or process option to be implemented given relevant Rest of 
River site characteristics:  For example, GE has considered the appropriateness of the 
technologies and process options for various river conditions, given that some 
technologies/options are more appropriate for the high energy, shallow water areas of the 
River, while others alternatives would be more effective in the lower energy, deeper 
portions.  In addition, for those alternatives that could ultimately change the 
elevation/bathymetry of the River and/or floodplain (e.g., the river bottom in places where 
capping alone is implemented, construction of a CDF within a local waterbody), the 
impact of any change on the flood storage capacity of the River and floodplain has been 
considered.  

• The reliability of each technology or process option, based on information from other sites 
across the country. 

• The availability of space for the necessary facilities:  For the alternatives involving 
sediment or soil removal, this has involved consideration of the availability of space at the 
site for the necessary infrastructure such as staging areas and access roads.  For the 
treatment/disposition options, GE has considered, for the alternatives involving local 
disposal or treatment, the availability of space at the site for the disposal or treatment 
facilities, and for the off-site disposal alternative, the availability of space at commercial 
landfills.  As noted above, GE has identified specific potential locations for on-site 
disposal facilities and on-site treatment facilities. 
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• The ease of undertaking additional measures at a later date should they be deemed 
necessary. 

• The ability to monitor the effectiveness of the alternative, including the potential to 
implement a post-remediation monitoring program to measure whether the alternative is 
effective over the long term. 

Administrative Implementability 

The administrative implementability of each alternative has been assessed taking into 
account its ability to comply with the substantive requirements of applicable laws and 
regulations, as well as the activities needed to coordinate with agencies, affected property 
owners, and the public.  More specifically, the evaluation of administrative implementability 
has considered the following: 

• The ability of each alternative to comply with location-specific and action-specific ARARs 
(as discussed under the third General Standard in Section 2.1.3 above); 

• The need for access agreements from property owners; and 

• The need for coordination with federal, state, and local governmental agencies in 
implementing institutional controls and providing support for public/community outreach 
programs. 

2.2.6 Cost 

The sixth Selection Decision Factor requires evaluation of the capital costs, OMM costs, and 
present worth costs of each alternative.  In accordance with this factor, GE has developed 
cost estimates for implementation of each alternative, as well as for various combinations of 
alternatives, as described below.  

Individual Cost Estimates 

Individual cost estimates have been developed for each sediment and floodplain alternative, 
each of the selected combinations of sediment and floodplain alternatives (listed in Section 
1.8), and each treatment/disposition alternative.  For the sediment and floodplain alternatives, 
capital and OMM costs were developed by reach for each alternative to allow for the 
evaluation of different combinations of alternatives. These cost estimates include up-front 
capital costs associated with remedy implementation and short- and long-term OMM costs 
associated with the alternative.  Capital costs were estimated in 2010 dollars, and OMM costs 
were estimated as annual costs (also in 2010 dollars) applied over reach- and alternative-
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specific time periods.  Finally, the capital and OMM costs were combined, for each alternative, 
into a total alternative cost estimate (in 2010 dollars) and a present worth cost estimate, 
based on the anticipated schedule of implementation and an assumed OMM period.  

For the evaluations of the individual sediment and floodplain alternatives, cost estimates were 
developed independently for each of those alternatives.  For example, where certain activities 
could potentially overlap (e.g., site clearing, construction of access roads and staging areas, 
etc.), costs for those activities were independently estimated for each sediment and floodplain 
alternative, although this may somewhat overestimate the total costs of that alternative.  
However, as discussed below, for the combinations of sediment and floodplain alternatives 
evaluated herein, cost estimates were developed for each combination, taking into account 
any overlap between the sediment and floodplain components.  

Costs for the treatment/disposition alternatives were estimated for the range of potential 
volumes that could potentially be generated by the sediment and floodplain alternatives; the 
low end of this range was based on volume that would result from a combination of the 
sediment and floodplain alternatives that would involve the smallest volume of removal, while 
the high end of the range was based on the volume that would result from a combination of 
the sediment and floodplain alternatives that would involve the greatest removal volume.32  
The capital and OMM costs and total present worth costs for each alternative, based on this 
range, were then developed in the same manner as for the sediment and floodplain 
alternatives.  For TD 3, separate cost estimates were developed for each local disposal 
location identified to date. 

The present worth (or present value) cost calculations presented herein applied guidance 
found in a joint U.S. Army Corps of Engineers (USACE) and EPA document titled A Guide to 
Developing and Documenting Cost Estimates during the Feasibility Study (USACE and EPA, 
2000).  Present worth cost assessment, or discounting, is the process of translating future 
costs into present costs to account for the time value of money by adjusting costs that occur 
in different time periods to a common unit of measurement.  As prescribed by the above 
document, the present worth of each alternative was assessed over the respective anticipated 
duration of each alternative.  A (real) discount rate of 7% was used to perform the present 
worth calculations for all of the sediment, floodplain, and treatment/disposition alternatives.  

                                                      

32  The range is composed of different elements for the CDF alternative than for the other 
treatment/disposition alternatives.  As discussed below, the CDF would be used only for sediments that 
would be hydraulically dredged from Reaches 5C and 6 under alternatives SED 6 through SED 9 (the 
only alternatives that would use that dredging method).  Under the CDF alternative, all other removed 
sediments and the removed floodplain soils are assumed to be disposed of off-site.  As a result, the 
costs for the CDF alternative are based on:  (1) the CDF costs for the range of volumes that would be 
hydraulically dredged from Reaches 5C and 6 under SED 6 through SED 9; and (2) costs for off-site 
disposal of all other removed materials (assuming implementation of those sediment alternatives).      
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A discussion of the total costs and present worth costs is presented in the individual 
evaluation sections for each of the sediment, floodplain, and treatment/disposition 
alternatives.  Additional information related to the development of the individual cost estimates 
and associated assumptions is included in Appendix Q. 

Combined Cost Estimates 

Cost estimates have also been developed for the various combinations of sediment and 
floodplain alternatives with treatment/disposition alternatives.  First, each of the 10 separate 
sediment alternatives (i.e., SED 1 through SED 10) and each of the nine separate floodplain 
alternatives (FP 1 through FP 9) was matched with the pertinent treatment/disposition 
alternatives, and the costs were estimated for each such combination.   

In addition, each of the seven combinations of sediment-floodplain alternatives listed in 
Section 1.8 (i.e., SED 2/FP 1 through SED 10/FP 9) was similarly combined with the pertinent 
treatment/disposition alternatives, and costs were estimated for those combinations as well.   

The costs for all the resulting combinations are provided in tables in Section 10.33  Additional 
information related to the development of the combined cost estimates and associated 
assumptions is included in Appendix Q. 

Cost Uncertainties 

In developing these cost estimates, GE generally relied on the above-mentioned Guide to 
Developing and Documenting Cost Estimates During the Feasibility Study (USACE and EPA, 
2000), as well as EPA’s Guidance for Conducting Remedial Investigations and Feasibility 
Studies Under CERCLA, Interim Final (EPA, 1988b).  In accordance with these documents, 
for the “purpose of comparing remedial alternatives during the remedy selection process” 
(USACE and EPA, 2000), GE developed feasibility-level cost estimates for each of the 
alternatives (and combinations).  Although based on site-specific conditions and parameters 
(e.g., removal volumes), these alternatives are conceptual and have not been fully designed.  
It follows that the associated estimated costs have considerable uncertainty.  GE anticipates 
that the cost estimates presented in this Revised CMS Report would be within the range of 
approximately -30% to +50% of the actual costs.  This range corresponds to generally 
accepted rules of thumb for feasibility-level cost estimates and is in accordance with the 
above-referenced guidance (USACE and EPA, 2000). 

                                                      

33  In developing these combined estimates, certain adjustments were made to the estimated costs for 
the individual alternatives to reflect cost savings that would result from the combinations.  These 
adjustments are described in Section 10. 
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Type of Area/Exposure 
Scenario Receptor 

 
RME or 

CTE 

Assumed 
Frequency 

of Use 

IMPGs (in mg/kg) 

Cancer Risk
@ 10-6 

Cancer Risk
@ 10-5 

Cancer Risk
@ 10-4 Non-Cancer 

Residential  
(Actual/Potential Lawn areas)  

All RME 150 d/yr 2* (per Consent Decree) 

Residential  
(banks, steep slopes, wet areas) 

All Both Variable Use IMPGs for general recreation scenarios based on appropriate exposure frequencies 
for parcel-specific conditions 

High-use general recreation Young child 
(high use)  

RME 90 d/yr 1.3* 13 134 4.6*

CTE 30 d/yr 18 184 1,842 32 

Young child 
(low use)  

RME 15 d/yr 8.0* 80 802 27*

CTE 15 d/yr 37 368 3,684 63 

Older child RME 90 d/yr 3.9* 39 388 27*

CTE 30 d/yr 51 514 5,143 176 

Adult RME 90 d/yr 1.4* 14 143 38*

CTE 30 d/yr 63 630 6,305 234 
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Type of Area/Exposure 
Scenario Receptor 

 
RME or 

CTE 

Assumed 
Frequency 

of Use 

IMPGs (in mg/kg) 

Cancer Risk
@ 10-6 

Cancer Risk
@ 10-5 

Cancer Risk
@ 10-4 Non-Cancer 

Medium-use general recreation Young child Not assessed NA NA NA NA 

Older child RME 60 d/yr 5.8* 58 582 40*

CTE 30 d/yr 51 514 5,143 176 

Adult 
 
 

RME 60 d/yr 2.1* 21 215 58*

CTE 30 d/yr 63 630 6,305 234 

Low-use general recreation Young child Not assessed NA NA NA NA 

Older child RME 30 d/yr 12* 116 1,165 80*

CTE 15 d/yr 103 1,029 10,286 353 

Adult RME 30 d/yr 4.3* 43 429 115*

CTE 15 d/yr 126 1,261 12,610 468 
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Type of Area/Exposure 
Scenario Receptor 

 
RME or 

CTE 

Assumed 
Frequency 

of Use 

IMPGs (in mg/kg) 

Cancer Risk
@ 10-6 

Cancer Risk
@ 10-5 

Cancer Risk
@ 10-4 Non-Cancer 

Bank fishing Older child RME 30 d/yr 6.2* 62 619 42*

CTE 10 d/yr 52 524 5,237 180 

Adult RME 30 d/yr 2.6* 26 256 56*

CTE 10 d/yr 70 702 7,015 220 

Dirt biking/ATVing Older child RME 90 d/yr 2.0* 20 205 14*

CTE 30 d/yr 29 290 2,901 99 

Marathon canoeist Adult 
 

RME 150 d/yr 0.78* 7.8 78 13*

CTE 90 d/yr 5.8 58 575 25 

Recreational canoeist Older child RME 30 d/yr 6.2* 62 619 42*

CTE 15 d/yr 35 349 3,491 120 

Adult RME 60 d/yr 1.2* 12 121 28*

CTE 30 d/yr 13 129 1,286 73 
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Type of Area/Exposure 
Scenario Receptor 

 
RME or 

CTE 

Assumed 
Frequency 

of Use 

IMPGs (in mg/kg) 

Cancer Risk
@ 10-6 

Cancer Risk
@ 10-5 

Cancer Risk
@ 10-4 Non-Cancer 

Waterfowl hunting  Older child RME 14 d/yr 41* 408 4080 140*

CTE 7 d/yr 233 2325 23,253 399 

Adult RME 14 d/yr 9.0* 90 904 196*

CTE 7 d/yr 75 752 7,518 537 

Agricultural use  
(based on direct contact by 
farmer)  

Adult RME 40 d/yr 1.2* 12 118 43*

CTE 10 d/yr 42 419 4,195 348 

High-use commercial 
(groundskeeper scenario)   

Adult RME 150 d/yr 1.8* 18 177 25*

CTE 150 d/yr 17 166 1,664 57 

Low-use commercial 
(groundskeeper scenario)   

Adult 
 

RME 30 d/yr 8.9* 89 885 126*

CTE 15 d/yr 166 1,664 16,642 571 
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Type of Area/Exposure 
Scenario Receptor 

 
RME or 

CTE 

Assumed 
Frequency 

of Use 

IMPGs (in mg/kg) 

Cancer Risk
@ 10-6 

Cancer Risk
@ 10-5 

Cancer Risk
@ 10-4 Non-Cancer 

Utility worker  
Adult 
 

RME 5 d/yr 17* 169 1,694 242*

CTE 5 d/yr 209 2,093 20,933 718 

Sediments   Older child RME 36 d/yr 4.5* 45 453 31*

CTE 12 d/yr 36 365 3,645 125 

Adult RME 36 d/yr 1.3* 13 135 40*

CTE 12 d/yr 28 280 2,800 152 

 
Notes: 
1. CTE = central tendency exposure 
2. d/yr = days per year 
3. EPA = United States Environmental Protection Agency 
4. IMPGs = interim media protection goals 
5. mg/kg = milligram per kilogram 
6. PCBs = polychlorinated biphenyls 
7. RME = reasonable maximum exposure 
8. * = Points of departure, as specified by EPA. 
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Tissue Type and 
Constituent 

 
Assessment 
Type 

 
RME or 

CTE 

IMPGs (in mg/kg)

Cancer Risk @ 10-6 Cancer Risk @ 10-5 Cancer Risk @ 10-4 Non-Cancer –
Child 

Non-Cancer –
Adult 

Bass fillets – PCBs Deterministic RME 0.0019* 0.019 0.19 0.026* 0.062*

CTE 0.049 0.49 4.9 0.19 0.43 

Probabilistic  RME (5th 
percentile) 

0.0064* 0.064 0.64 0.059* 0.12*

CTE (50th 
percentile) 

0.057 0.57 5.7 0.71 1.5 

Trout fillets – PCBs Deterministic RME 0.0048* 0.048 0.48 0.069* 0.16*

CTE 0.11 1.1 11 0.40 0.93 

Probabilistic  
 
 

RME (5th 
percentile) 

0.014* 0.14 1.4 0.13* 0.27*

CTE (50th 
percentile) 

0.12 1.2 12 1.5 3.1 
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Tissue Type and 
Constituent 

 
Assessment 
Type 

 
RME or 

CTE 

IMPGs (in mg/kg)

Cancer Risk @ 10-6 Cancer Risk @ 10-5 Cancer Risk @ 10-4 Non-Cancer –
Child 

Non-Cancer –
Adult 

Duck breast – PCBs Deterministic RME 0.0084* 0.084 0.84 0.12* 0.28*

CTE 0.066 0.66 6.6 0.25 0.58 

Probabilistic  RME (5th 
percentile) 

0.0075* 0.075 0.75 0.080* 0.17*

CTE (50th 
percentile) 

0.072 0.72 7.2 0.67 1.4 

 
Notes: 
1. CTE = central tendency exposure 
2. EPA = United States Environmental Protection Agency 
3. IMPGs = interim media protection goals 
4. mg/kg = milligram per kilogram 
5. PCBs = polychlorinated biphenyls 
6. RME = reasonable maximum exposure 
7. * = Points of departure, as specified by EPA. 
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Tissue Type 

 
 
Farm Type 

 
RME or 

CTE 

IMPGs (in mg/kg-wet weight) 

Cancer Risk @ 10-6 Cancer Risk @ 10-5 Cancer Risk @ 10-4 Non-Cancer Child Non-Cancer Adult 

Cow milk Commercial dairy RME 0.000026* 0.00026 0.0026 0.00030* 0.0014*

CTE 0.00012 0.0012 0.012 0.00047 0.0017 

Backyard dairy RME 0.000032* 0.00032 0.0032 0.00030* 0.0012*

CTE 0.00016 0.0016 0.016 0.00047 0.0010 

Beef tissue Commercial beef RME 0.00033* 0.0033 0.033 0.0077* 0.014*

CTE 0.0015 0.015 0.15 0.010 0.017 

Backyard beef RME 0.00047* 0.0047 0.047 0.0077* 0.013*

CTE 0.0027 0.027 0.27 0.010 0.013 

Poultry meat Commercial poultry RME 0.00052* 0.0052 0.052 0.015* 0.021*

CTE 0.0030 0.030 0.30 0.019 0.034 

Backyard poultry RME 0.0009* 0.009 0.09 0.015* 0.026*

CTE 0.0054 0.054 0.54 0.019 0.027 
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Tissue Type 

 
 
Farm Type 

 
RME or 

CTE 

IMPGs (in mg/kg-wet weight) 

Cancer Risk @ 10-6 Cancer Risk @ 10-5 Cancer Risk @ 10-4 Non-Cancer Child Non-Cancer Adult 

Poultry eggs Commercial poultry RME 0.00055* 0.0055 0.055 0.011* 0.025*

CTE 0.0025 0.025 0.25 0.013 0.031 

Backyard poultry RME 0.00082* 0.0082 0.082 0.011* 0.025*

CTE 0.0044 0.044 0.44 0.013 0.026 

Exposed fruit Commercial or  
backyard fruit farm 

RME NC 0.11* NC 

CTE NC 0.15 NC 

Exposed vegetables Commercial or 
backyard farm with 
exposed vegetables 

RME NC 0.024* NC 

CTE NC 0.037 NC 

Root vegetables Commercial or 
backyard farm with 
root vegetables 

RME NC 0.030* NC 

CTE NC 0.049 NC 
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Tissue Type 

 
 
Farm Type 

 
RME or 

CTE 

IMPGs (in mg/kg-wet weight) 

Cancer Risk @ 10-6 Cancer Risk @ 10-5 Cancer Risk @ 10-4 Non-Cancer Child Non-Cancer Adult 

All produce Commercial or 
backyard farm with 
all three types of 
above produce 

RME NC 0.012* NC 

CTE NC 0.018 NC 

 
Notes: 
1. CTE = central tendency exposure 
2. EPA = United States Environmental Protection Agency 
3. IMPGs = interim media protection goals 
4. mg/kg = milligram per kilogram 
5. NC = Not calculated 
6. PCBs = polychlorinated biphenyls 
7. RME = reasonable maximum exposure 
8. * = Points of departure, as specified by EPA. 
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Receptor Group Medium IMPGs 

Benthic invertebrates Sediments 3* to 10 mg/kg 

Amphibians (represented by wood frog) Vernal pool sediments 3.27* to 5.6 mg/kg 

Fish Fish tissue in PSA (whole body) 55* mg/kg 

Fish tissue downstream of PSA (whole body) 55* mg/kg for warmwater fish 

14* mg/kg for coldwater fish 

Piscivorous birds (represented by osprey) Fish tissue (whole body) 3.2* mg/kg 

Insectivorous birds (represented by wood duck) Aquatic and terrestrial invertebrate prey 4.4* mg/kg 

Piscivorous mammals (mink and otter) Prey items 0.984* to 2.43 mg/kg 

Omnivorous and carnivorous mammals (represented by short-
tailed shrew) 

Floodplain soil 21.1* to 34.3 mg/kg 

Threatened and endangered species (represented by bald eagle) Fish tissue (whole body) 30.41* mg/kg 

 
Notes: 
1. EPA = United States Environmental Protection Agency 
2. IMPGs = interim media protection goals 
3. mg/kg = milligram per kilogram 
4. PCBs = polychlorinated biphenyls 
5. PSA = Primary Study Area 
6. * = Point of departure, as specified by EPA. 
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   Target Soil Concentrations (mg/kg) 

Farm Type Tissue Type 
RME or 

CTE 
Cancer Risk  

at 10-6 
Cancer Risk  

at 10-5 
Cancer Risk 

at 10-4 
Non-Cancer 

Child 
Non-Cancer 

Adult 

Commercial dairy  Milk 
 

RME 0.24 2.4 24 2.7 12.8 

CTE 1.1 11.0 110 4.3 15.6 

Commercial poultry  Poultry meat 
 

RME 0.015 0.15 1.5 0.44 0.62 

CTE 0.16 1.6 16 1.0 1.8 

Commercial vegetable  Exposed 
vegetable 

RME NC NC NC 13.3 NC 

CTE NC NC NC 20.6 NC 

Root vegetable RME NC NC NC 100 NC 

CTE NC NC NC 163 NC 

 
Notes: 
1. These levels apply to farm properties where 100% of the growing or grazing land is located within the floodplain. 
2. CTE = central tendency exposure 
3. IMPGs = interim media protection goals 
4. mg/kg = milligram per kilogram 
5. NC = Not calculated 
6. PCBs = polychlorinated biphenyls 
7. RME = reasonable maximum exposure 
 



 

 3-1 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

3. Approach to Evaluating Remedial Alternatives for Sediments/ 
Erodible Riverbanks 

This section provides additional details on the approach used to evaluate the ten alternatives 
for sediments and erodible riverbanks (SED 1 through SED 10).  Section 3.1 describes 
particular approaches used to conduct the detailed evaluations, such as defining areas of the 
River to be dredged versus areas to be capped, defining areas of the riverbank to be removed 
and/or stabilized, and establishing production rates used to estimate the length of time to 
implement an alternative.  Section 3.2 describes the use of EPA’s PCB fate, transport, and 
bioaccumulation model to predict the PCB concentrations in the sediment, water column, and 
fish in the area between the Confluence and Rising Pond Dam that would result from each of 
the remedial alternatives.  This section also describes the method used to evaluate the 
impacts of the remedial alternatives on the impoundments in the Connecticut portion of the 
River.  Section 3.3 describes the method for evaluating impacts of the sediment/riverbank 
remedial alternatives on certain geomorphic and hydrological parameters, such as natural 
erosion and lateral movement of the banks, bedload movement in the River, and water depth 
and velocity in the River.  Section 3.4 describes the method for evaluating impacts of post-
construction high-flow events on remediated areas (i.e., stability of backfill, engineered caps, 
etc.).  Section 3.5 describes the spatial scales and averaging methods used to compare 
model predictions of future water column PCB levels for each alternative to the applicable 
ambient water quality criteria, and to compare future sediment and fish PCB concentrations 
for each alternative with the IMPGs applicable to those media.  Section 3.6 discusses the way 
in which the model results were used to evaluate remedial alternatives, and the model output 
graphics used to support those evaluations.  Section 3.7 describes the approach to post-
construction monitoring and maintenance, and Section 3.8 discusses the approach to 
consideration of institutional controls. 

3.1 Details Regarding Remedial Alternatives 

This section provides additional details, beyond the descriptions in the CMS Proposal and the 
2009 Work Plan, on specific analyses that were needed to develop and conduct a detailed 
evaluation of remedial alternatives.  These details include spatial delineation of areas for 
removal and/or capping in reaches where a combination of these technologies was 
considered, description of where specific removal techniques (e.g., dry versus wet 
excavation) would be applied for each alternative, specification of the parameters (including 
depths) assumed for the capping technologies, the selection of riverbank removal/stabilization 
areas and techniques, dewatering techniques anticipated to be utilized for removed materials, 
the estimated times required for completion of each alternative, and the procedures used for 
calculating volumes and areas for each alternative. 
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3.1.1 Spatial Delineation of Sediment Remedial Areas 

As previously noted, the ten remedial alternatives for addressing sediments and erodible 
riverbanks containing PCB are summarized, by reach, in Table 1-1.  Eight of those 
alternatives include sediment removal and/or capping (SED 3 through SED 10).  For these 
alternatives, the evaluation usually assumed that the same remedial technology would be 
applied throughout an entire reach or subreach, as described in Table 1-1.  In some cases, 
however, river conditions led to consideration of combinations of remedial technologies within 
a single reach or subreach.  In those cases, additional criteria were used to define where a 
particular remedial technology would be applied within that reach or subreach.   

The following discussion summarizes each of the eight sediment remediation alternatives that 
includes removal and/or capping and then describes, for each, the criteria used to determine 
where each technology would be applied within each reach or subreach when combinations 
of remedial technologies were specified.  This discussion focuses on the remediation of 
sediments, since all of these alternatives include stabilization of all riverbanks in Reaches 5A 
and 5B with removal of bank soils where appropriate, except for SED 10, which involves such 
riverbank stabilization and bank soil removal in only portions of those subreaches.  The 
riverbank stabilization techniques are described separately in Section 3.1.4.  Figures showing 
the remedial technologies that would be used have been included in the detailed descriptions 
of the sediment alternatives in Section 6.  (In this CMS Report, the term “capping” refers to 
engineered capping; thin-layer capping is identified separately.  Also, the term “removal” 
refers to removal followed by capping to grade except where otherwise indicated.)  

SED 3 – Sediment removal in Reach 5A, MNR in Reach 5B, a combination of thin-layer 
capping and MNR in Reach 5C, thin-layer capping in Woods Pond, and MNR for the 
remainder of the River. 

For SED 3, a single remedial technology would be applied in each subreach (as described in 
Table 1-1), with the exception of Reach 5C.  In Reach 5C, where a combination of thin-layer 
capping and MNR would be applied, thin-layer capping was specified for the lower portion of 
the subreach corresponding to the last two “spatial bins” in this subreach (a distance of 
approximately 1.5 miles).34  The basis for the specification of a thin-layer cap in this area was 
that the last two spatial bins exhibited markedly higher PCB concentrations than the 
remaining portion of the subreach. 

                                                      

34  In the development of the model, EPA divided the River within the PSA into “spatial bins,” which are 
approximate ¼- to ½-mile sections, over which the sediment PCB data were averaged. The “spatial bin” 
averages were then used by EPA in model calibration and validation to assign sediment initial conditions 
and to make model-data comparisons.  These same “spatial bins” were used in the CMS. 
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SED 4 – Combination of sediment removal, capping, and thin-layer capping from 
Confluence to Woods Pond Dam.  This alternative involves the same elements as SED 
3 with the addition of a combination of sediment removal and thin-layer capping in 
Reach 5B and Woods Pond, capping in portions of Reach 5C, and thin-layer capping in 
portions of the backwaters. 

With the exception of Reach 5A, SED 4 includes multiple remedial technologies within four 
subreaches (i.e., Reaches 5B and 5C, Reach 5 backwaters, and Woods Pond; see Table 1-
1): 

• Reach 5B:  In this subreach, a combination of 2-foot removal and thin-layer capping 
would be applied under this alternative.  The split between removal and thin-layer capping 
was specified based on both water depth and flow velocity, with the lower portion of the 
subreach (e.g., downstream of New Lenox Road) exhibiting generally greater water 
depths and lower flow velocities -- which result in lower potential for sediment 
resuspension.  Based on these conditions, a thin-layer cap was judged suitable for the 
area corresponding to the last three spatial bins within the subreach (a distance of 
approximately 1 mile), and 2-foot removal was specified for the upper portion. 

• Reach 5C:  In this subreach, a combination of thin-layer capping and capping (without 
prior removal) would be applied under this alternative.  While physical conditions 
throughout the subreach were judged amenable to thin-layer capping, specification of 
capping areas was based on consideration of water depth as well as the differences in 
PCB concentrations within the subreach.  Thus, thin-layer capping was specified to occur 
in the upper four spatial bins (a distance of approximately 1.5 miles), which generally 
have lower PCB concentrations and relatively shallower water depths; capping (without 
prior removal) was specified to occur in the last two spatial bins (a distance of 
approximately 1.5 miles), which have higher concentrations (as discussed above) as well 
as relatively deeper water depths and lower flow velocities. 

• Reach 5 Backwaters:  Within these backwater regions (as shown on Figure 1-1), a 
combination of thin-layer capping and MNR would be applied.  Those backwaters having 
generally higher PCB concentrations (i.e., defined as 15 mg/kg or higher based on the 
area-weighted average 0- to 6-inch concentration in the EPA model at the end of the 
validation period) were specified to have a thin-layer cap. 

• Woods Pond:  Within this reach, a combination of 1.5-foot removal/capping and thin-layer 
capping would be applied under this alternative.  For SED 4, a thin-layer cap would be 
applied over the “deep hole” portion in the southeastern half of Woods Pond, while 
removal/capping would be performed in the remaining shallower areas. 
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SED 5 – Combination of additional sediment removal and capping to Woods Pond Dam 
and thin-layer capping in Rising Pond.  This alternative involves the same elements as 
SED 4 with additional removal in Reaches 5B (removal for the entire subreach) and 5C, 
capping alone in a portion of Woods Pond, and thin-layer capping in Rising Pond. 

SED 5 would use multiple remedial technologies within three subreaches (i.e., Reach 5C, 
Reach 5 backwaters, and Woods Pond; see Table 1-1): 

• Reach 5C:  In this subreach, a combination of 2-foot removal and capping alone would be 
applied.  Similar to the spatial segmentation used for this subreach in SED 4, the removal 
was specified to occur in the upper four spatial bins exhibiting shallower water depths and 
higher flow velocities, while capping alone was specified to occur in the last two spatial 
bins.  Each of these stretches comprises a distance of approximately 1.5 miles. 

• Reach 5 backwaters:  Same as defined for SED 4 above. 

• Woods Pond:  Within this reach, a combination of 1.5-foot removal and capping alone 
would be applied.  For SED 5, the cap (without prior removal) would be installed over the 
“deep hole” portion of Woods Pond, and removal would be performed in the remaining 
shallower areas. 

SED 6 – Combination of sediment removal and capping for the entire River from the 
Confluence to Woods Pond Dam and a combination of capping and thin-layer capping 
in the Reach 7 impoundments and Rising Pond.  This alternative involves the same 
elements as SED 5 with additional removal in Reach 5C and the backwaters, thin-layer 
capping in the Reach 7 impoundments, and a combination of capping and thin-layer 
capping in Rising Pond. 

For SED 6, a single remedial technology of 2-foot removal would be used throughout the 
Reach 5 main channel (i.e., subreaches 5A, 5B, and 5C; see Table 1-1), and a single 
remedial technology of thin-layer capping would be applied in the Reach 7 impoundments 
(defined as the impounded areas directly upstream of Columbia Mill Dam, the former Eagle 
Mill Dam, Willow Mill Dam, and Glendale Dam).  A combination of technologies would be 
applied in Reach 5 backwaters, Woods Pond, and Rising Pond: 

• Reach 5 backwaters:  Under SED 6, a combination of 1-foot removal and thin-layer 
capping would be applied in the backwaters.  For this alternative, areas with sediments 
containing PCBs > 50 mg/kg were identified for removal to a depth of 1 foot, while 
sediments containing PCBs between 1 and 50 mg/kg would be covered with a thin-layer 
cap.  To support most of the detailed evaluations of SED 6 presented in Section 4 (e.g., 
estimation of removal volumes and thin-layer capping acreages), removal and thin-layer 
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capping locations were delineated based on sampling data collected in the backwaters 
(represented by Thiessen polygons of 0- to 12-inch PCB data).  However, for simulating 
the remediation of backwaters under SED 6 in the model, delineation of areas for 
removal/thin-layer capping was based on the model’s simulated concentrations at the 
start of the projections.35 

• Woods Pond:  Same as defined for SED 5 above. 

• Rising Pond:  For SED 6, a cap (with no removal) would be applied in the “deep” portion 
of the Pond, and a thin-layer cap would be applied in the remaining “shallow” areas.  The 
“deep” portion of Rising Pond was defined as areas that correspond to the former river 
channel, and was delineated based on existing bathymetry data. 

SED 7 – Combination of sediment removal (with capping or backfill) for the entire River 
from the Confluence to Woods Ponds Dam and a combination of removal and thin-
layer capping in the Reach 7 impoundments and Rising Pond.  This alternative 
involves the same elements of SED 6 with additional (deeper) removal in Reaches 5A 
and 5B, the backwaters, and Woods Pond, and sediment removal in portions of the 
Reach 7 impoundments and Rising Pond. 

For SED 7, a single remedial technology would be used in each subreach where removal 
and/or capping would occur (as defined in Table 1-1), with the exception of the Reach 5 
backwaters, Woods Pond, Reach 7 impoundments, and Rising Pond: 

• Reach 5 backwaters:  Same as defined for SED 6, except that under SED 7, sediments 
containing PCBs greater than 10 mg/kg would be removed to a depth of 1 foot, and 
sediments containing PCBs between 1 and 10 mg/kg would be covered with a thin-layer 
cap. 

• Woods Pond:  Same as defined for SED 5 and SED 6, except that the removal in shallow 
areas of the Pond would be increased to 2.5 feet. 

                                                      

35  The areas delineated for removal/thin-layer capping based on the data assessment used to estimate 
removal volumes and capping areas for this alternative are different from the areas of removal/thin-layer 
capping specified in the model.  This is due to differences between the PCB concentrations specified in 
the model and the sampling data at the small scale of an individual backwater.  For example, during 
model development, PCB concentration data in the backwaters were averaged to develop model 
sediment initial conditions; as a result of this averaging, there are no backwaters in the model that 
contain PCB concentrations greater than 50 mg/kg (while there are individual data points collected in 
backwaters with concentrations greater than 50 mg/kg).  Note that if such an alternative were selected, 
the actual areas with PCB concentrations above 50 mg/kg and between 1 and 50 mg/kg would be 
determined based on data collected during design. 
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• Reach 7 impoundments:  In these areas, sediments having PCB concentrations greater 
than 3 mg/kg would be removed to a depth of 1.5 feet, and sediments containing PCBs 
less than 3 mg/kg would be thin-layer capped.  For SED 7, the delineation of areas for 
removal and thin-layer capping in these impoundments was based on the same approach 
used for backwater areas in SED 6 described above.   That is, Thiessen polygons 
generated from the 0- to 12-inch sampling data were used for estimating removal 
volumes and capping acreages, whereas for the model simulations, the grid cells 
specified for removal/capping were delineated based on the model predictions at the end 
of the validation period.  As discussed previously for the backwaters, this different 
methodology was used in the model simulations because the model’s predictions in 
Reach 7 are not accurate at a scale that is smaller than an individual impoundment. 

• Rising Pond:  Under SED 7, the “shallow” portion of the Pond containing sediments 
greater than 3 mg/kg would be removed to a depth of 1.5 feet, and sediments containing 
PCBs less than 3 mg/kg would be thin-layer capped.  A cap would be applied over the 
deep portion of Rising Pond.  As with SED 6, the “deep” portion of Rising Pond was 
defined as areas that correspond to the former river channel, and was delineated based 
on existing bathymetry data.  Within the “shallow” region, the delineation between 
removal and thin-layer capping areas used the same concentration-based approach 
described above for the Reach 7 impoundments. 

SED 8 – Removal of all sediments from the main channel and backwaters of the River 
between the Confluence and Woods Pond Dam, from the Reach 7 impoundments, and 
from Rising Pond, with the depth of removal set as the depth to which PCBs above 1 
mg/kg are estimated to occur (referred to as the 1 mg/kg depth horizon). 

Under SED 8, as shown in Table 1-1, a single remedial technology would be used in each 
individual subreach to be remediated (i.e., removal to a depth corresponding to the 1 mg/kg 
horizon).  The depth of the 1 mg/kg horizon in each reach was estimated based on the 
available sediment data.36  For the CMS evaluations, the average depth to the 1 mg/kg PCB 
horizon within each reach was defined as listed in Table 3-1 below. 

                                                      

36  In some reaches or subreaches, the sediment PCB data at depth are limited, and as such there is 
uncertainty in these estimates.  If such an alternative were selected, the actual depth to the 1 mg/kg 
PCB horizon in each reach and subreach would be based on data collected during design. 
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Table 3-1 – Depth to 1 mg/kg PCB Horizon Used for Removal Depths in SED 8 

Reach Depth (feet) 

Reach 5A 4 

Reach 5B 3.5 

Reach 5C 3 

Reach 5 backwaters 37 2 to 3 

Woods Pond 6 

Reach 7 impoundments 2 

Rising Pond 7 

SED 9 – Combination of sediment removal and/or capping for the entire River from the 
Confluence to Woods Pond Dam, the Reach 7 impoundments, and Rising Pond, with 
variable depths of removal/capping. 

SED 9 would involve removal of sediments to a depth of 2 feet in each of Reaches 5A and 5B 
using wet mechanical excavation techniques – excavation equipment operating from a road to 
be built on the bottom of the river channel in Reach 5A and barge-mounted mechanical 
dredging equipment in Reach 5B – followed by capping.  The remediation in other reaches 
would involve the following combinations of techniques or depths: 

• Reach 5C:  Sediments would be removed to a depth of 2 feet in shallow areas and 1.5 
feet in deeper areas.  Similar to the spatial segmentation used for this subreach in SED 4, 
2-foot removal was specified to occur in the upper four spatial bins exhibiting shallower 
water depths, while 1.5-foot removal was specified to occur in the last two deeper spatial 
bins.  Each of these stretches comprises a distance of approximately 1.5 miles. 

• Reach 5 backwaters:  Areas with PCB concentrations greater than 1 mg/kg would be 
remediated as follows: (a) where the water depth is greater than 4 feet, a cap would be 
installed without removal; and (b) where the water depth is less than 4 feet, sediments 

                                                      

37 A removal depth of 3 feet was estimated for larger backwaters (> 2 acres) based on available data 
from those areas.  For smaller backwaters (< 2 acres in size), the data were too limited to support 
estimation of the 1 mg/kg depth horizon.  For these backwaters, a removal depth of 2 feet was specified 
based on the reasoning that these areas tend to have less hydraulic communication with the main 
channel and would be expected to be less subject to PCB deposition.  Nevertheless, the effect of using a 
3-foot removal depth in smaller backwaters is also discussed in the detailed evaluation of this alternative 
presented in Section 6.8. 
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would be removed to a depth of 1 foot and a 1-foot cap would be placed to grade.  
Available water depth data have been used to delineate the removal/capping locations in 
backwaters; in areas where water depth information is unavailable, it has been assumed 
that water depths are less than 4 feet.  Based on this approach, it has been determined 
(or assumed) that water depths in nearly all of the backwater areas are less than 4 feet, 
with only approximately 3 acres of backwaters having data indicating water depths 
greater than 4 feet. 

• Woods Pond:  Sediments would be removed in shallow areas of the Pond to a depth of 
3.5 feet and a 1-foot cap would be installed in those areas such that an increase in water 
depth of 2.5 feet is achieved after the placement of the cap.  In the “deep hole” portion of 
the Pond, sediments would be removed to a depth of 1 foot and a 1-foot cap would be 
installed to grade. 

• Reach 7 impoundments and Rising Pond:  In these impoundments, in areas having 
higher bottom shear stress, sediments would be removed to a depth of 1.5 feet and a cap 
would be placed to grade; in areas of lower shear stress, sediments would be removed to 
a depth of 1 foot and a cap placed to grade.  The shear stress analysis used to 
distinguish these areas is presented in Appendix F.  Based on this analysis, 
approximately 34 acres of these impoundments have been characterized as having 
relatively high shear stresses, and 45 acres have been characterized as having lower 
shear stress. 

In addition, in response to EPA’s January 15, 2010 conditional approval letter for the 2009 
Work Plan, SED 9 assumes that sediment removal in Woods Pond, the Reach 7 
impoundments, and Rising Pond would be performed concurrently with remediation in the 
Reach 5 channel, but that capping in those impoundments would be delayed until after the 
Reach 5 channel remediation has been completed.38  EPA’s letter indicated that, in this 
situation, the removal depths in the downstream impoundments should be increased to 
account for estimated sedimentation that would occur in those impoundments during the 
period between removal and capping.  However, an analysis presented in Appendix F shows 
that, during the periods when those impoundments would be uncovered, the amount of 
sediment deposited in them would be small (less than one inch in 5 of the 6 impoundments 
and 1.5 inches in the other) and well within the anticipated accuracy and allowable dredge 
depth tolerances of current dredging equipment, and that therefore it is not necessary to 

                                                      

38  SED 9 also assumes that removal and capping in the Reach 5 backwaters would be conducted 
concurrently with removal and capping the in Reach 5 channel (as is the case with other sediment 
alternatives as well), so that backwater remediation would not cause any delay in the overall project 
schedule. 
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increase the removal depths in those impoundments under SED 9 to account for 
sedimentation between removal and capping.  

SED 10 – Removal of sediments to a depth of 2 feet in portions of Reach 5A that have 
been selected to avoid or minimize the ecological harm to sensitive habitats within the 
Rest of River area, and removal of sediments to a depth of 2.5 feet in portions of 
Woods Pond that contain elevated PCB concentrations.39 

As described in the 2009 Work Plan, a combination of sediment removal and MNR would be 
applied under this alternative.  Specifically: 

• Reach 5A:  Sediments would be removed to a depth of 2 feet in certain portions of the 
river channel based on criteria described in the Work Plan (and summarized in the 
description of the SED 10 in Section 6.10), rather than throughout the entire subreach.  
Thus, unlike the other alternatives described above, SED 10 contains alternating areas of 
sediment removal and MNR within a single subreach. 

• Woods Pond:  Sediments in the top 2.5 feet in the portions of the Pond that have been 
shown by the 0- to 6-inch sampling data to contain PCB concentrations generally greater 
than 13 mg/kg would be removed.  To allow an increase in water depth in these areas of 
the Pond, no cap or backfill materials would be placed in the removal areas.  The 
remainder of the Pond would be subject to MNR. 

3.1.2 Sediment Removal Technique Selection 

Different conditions in particular areas of the River indicate the need to apply different 
approaches for the removal and capping or backfilling of sediments (where specified in the 
alternatives).  It is necessary to specify which approach will be used in order to simulate the 
alternatives with the EPA model.  For CMS purposes, the selection of the technique for 
sediment removal and capping/backfill in each reach and alternative considered a number of 
factors (e.g., ease of access, channel geometry, hydraulic characteristics, and geography) as 
discussed below.   

                                                      

39  SED 10 also involves stabilization (including bank soil removal where appropriate) of the banks 
adjacent to the sediment removal areas in Reach 5A, as well as bank stabilization/soil removal on select 
riverbanks in Reach 5B.  The riverbank stabilization techniques for SED 10, as well as SED 3 through 
SED 9, are described in Section 3.1.4. 
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3.1.2.1 Reaches 5A and 5B 

For purposes of the Revised CMS, removal and cap/backfill placement in Reaches 5A and 5B 
were assumed to be performed mechanically in the dry for SED 3 through SED 8 and SED 10 
in areas where such removal would be conducted.  In these subreaches, a relatively narrow 
and consistently shaped channel, relatively shallow water depths, availability of potential 
access, and the ability to construct access roads along the riverbanks allow for the use of 
sheetpile diversion walls to create isolated work cells which could be dewatered to allow 
excavation in the dry.  Although water velocities are relatively high at times in these reaches, 
they are not so high as to preclude the use of this technique.  Cap/backfill material was 
assumed to be placed in the dry as well, using similar equipment. 

The design and construction of the sheetpile system that would be used for work in the dry 
would incorporate site-specific conditions to determine the appropriate sheet lengths, sheeting 
configuration, gauge, and depth of embedment.  The following steps would be performed to 
obtain the information necessary for sheetpile design: 

• Perform pre-design investigations (i.e., sediment/soil borings), including laboratory testing 
using ASTM international standards, as needed to understand the geotechnical 
properties of the areas where sheetpiles would be installed (e.g., sub-surface 
stratigraphy, grain size, blow counts, in-situ strength), so as to evaluate the feasibility of 
installation, drivability, and/or appropriate gauge of sheeting.  Data collected would 
provide information for the calculation of lateral earth pressures, estimated deflection of 
the sheeting, and the factor of safety against rotational failure.  

• Evaluate the anticipated water depths in the area of removal (and desired degree of flood 
protection), as well as the adjacent depth of the removal, to estimate length, embedment, 
and potential bracing requirements for sheeting, if necessary. 

• Identify any obstructions that may require modifications to the designed location and/or 
gauge of sheeting.   

Upon completion of the pre-design investigation activities, the data collected would be 
provided to the selected Remediation Contractor for the design of appropriate sheeting 
systems and configurations (e.g., braced or unbraced, steel sheet gauge) to facilitate 
sediment removal in the dry.  In all cases, an appropriate factor of safety for these types of 
systems, in accordance with standard engineering practices, would be utilized as part of the 
design. 

In addition, identification of potential subsurface obstructions during the pre-design 
investigation would be considered as part of the sheeting system configuration.  In areas 
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where obstructions are identified, alternative means of isolation may be considered in an 
effort to limit the impact of obstructions on the overall sheeting system.    

For SED 9, at EPA’s direction, sediment removal in Reaches 5A and 5B was assumed to be 
performed in the wet with mechanical excavation equipment operating from within the channel 
to minimize the need for access roads along the riverbanks.  Since average water depths in 
Reach 5A (i.e., typically less than 3 to 4 feet) make the use of barges infeasible, it has been 
assumed that sediment excavation in this subreach would be performed by mechanical 
excavation and transport equipment operating from the channel bottom while water continues 
to flow in the River.  As discussed in the description of SED 9 in Section 6.9.1, EPA has 
suggested a sediment excavation/capping approach that would involve the following 
components:  (a) constructing an elevated roadway in the River (as operations proceed from 
upstream to downstream) which could consist of riprap/backfill that would subsequently be 
used as capping material; (b) installing turnarounds on the roadway as necessary to allow 
two-way traffic; (c) using that roadway to conduct sediment excavation, followed by capping, 
as operations proceed; and (d) using transport equipment that has a rotating cab so that 
traveling in reverse is not necessary.40  While the feasibility of this approach is unproven and 
many of the details are uncertain, GE has assumed for purposes of the evaluations in this 
Revised CMS Report that the sediment removal and capping in Reach 5A under SED 9 
would involve components such as those suggested by EPA.41  In Reach 5B, since water 
depths (i.e., typically greater than 5 feet) are sufficient to allow for the use of barge-mounted 
conventional equipment, it has been assumed that such equipment would be used for 
removal.  

It has likewise been assumed for SED 9 that cap material in Reaches 5A and 5B would be 
placed in the wet as well using a similar approach and equipment to those described above.  

3.1.2.2 Reach 5C 

Removal in Reach 5C was assumed to be conducted mechanically in the wet for SED 5 and 
hydraulically in the wet for SED 6 through SED 9.  A relatively wide channel, deeper water 
depths, and limited access to certain riverbank areas make the use of sheetpile diversion and 
dry excavation impractical in this subreach.  Under SED 5, the remedial scenario in Reach 5C 
includes volumes and areas that are not sufficiently large to warrant consideration of hydraulic 

                                                      

40  These components were suggested by EPA in discussions relating to GE’s dispute regarding the 
production and resuspension rates for sediment removal in Reach 5A under SED 9 and in its response 
to GE’s Statement of Position on that dispute (attached to EPA’s June 10, 2010 decision on the dispute).  
See Section 6.9.1 for more details. 
41  In the event that SED 9 were selected, the specific method for conducting sediment removal and 
capping from within the river channel in Reach 5A would be evaluated and developed during design. 
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dredging; thus, removal was assumed to be conducted by mechanical equipment.  
Conversely, under SEDs 6, 7, 8, and 9, the remediation in Reach 5C includes removal 
throughout the entire reach, resulting in greater removal volumes over a larger contiguous 
area.  This makes hydraulic removal a more viable option for these alternatives.  Placement of 
cap/backfill material was assumed to be conducted mechanically in the wet in Reach 5C for 
all alternatives where removal activities would be performed. 

3.1.2.3 Reach 5 Backwaters 

For those alternatives involving removal in the Reach 5 backwaters (i.e., SEDs 6, 7, 8, and 9), 
it was assumed that removal in those areas would be conducted concurrently with and in the 
same fashion as the removal in the adjacent portion of the Reach 5 channel, since it would 
generally be more efficient to use the same technique in the Reach 5 backwaters than to 
mobilize different equipment for a different technique.  For SEDs 6, 7, and 8, it was assumed 
that backwater areas adjacent to Reach 5A or 5B would be hydraulically cut off from the main 
channel (using sheetpile diversion walls or other water diversion structures) and 
removal/backfill would be performed in the dry concurrent with similar activities in the channel.  
For SED 9, it was assumed that remediation in the backwaters adjacent to Reaches 5A and 
5B would be performed using the same in-water techniques used for sediment 
removal/capping in the adjacent section of the channel.  In Reach 5C, the relatively large 
open surface areas associated with the adjacent backwaters make the use of sheetpiling or 
other dewatering techniques generally impractical; and since these alternatives involve 
hydraulic dredging in the adjacent channel, removal in the backwaters was assumed to be 
performed by hydraulic dredging as well.  Similarly, as in the Reach 5C channel, any 
placement of cap/backfill material in the adjacent backwaters was assumed to be conducted 
mechanically in the wet.  

3.1.2.4 Reach 6 (Woods Pond) 

In Woods Pond, it was assumed for purposes of the evaluations herein that removal would be 
conducted in the wet.  Again, in this impoundment, the large open surface area, coupled with 
increased water depths in some areas, makes the use of sheetpiling diversion and dewatering 
techniques generally impractical.  Since SED 4, SED 5, and SED 10 include removal in only a 
portion of Woods Pond, barge-mounted mechanical excavation equipment was assumed for 
those alternatives.  Conversely, since SEDs 6, 7, 8, and 9 have increased volumes and areas 
to be addressed in Woods Pond as well as the adjacent Reach 5C, hydraulic dredging was 
assumed to be more viable for those alternatives.  Placement of cap/backfill material was 
assumed to be conducted mechanically in the wet in Woods Pond for all alternatives where 
such activities would occur. 
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3.1.2.5 Reach 7 Impoundments  

For the Reach 7 impoundments, it was assumed that removal would be conducted in the wet 
for the alternatives involving such removal (SEDs 7, 8, and 9).  In these impoundments, 
limited available access to the banks, higher flows, and deeper water depths make the use of 
sheetpile diversion and dewatering techniques impractical.  As sediment removal volumes in 
these impoundments are relatively smaller for SED 7 and SED 9, it was assumed that 
removal activities in the impoundments would be conducted mechanically in the wet for these 
alternatives, using barge-mounted mechanical excavation equipment.  Conversely, since SED 
8 has a larger removal volume over the entire area of the impoundments, removal in SED 8 
was assumed to be conducted using hydraulic dredging equipment.  For each of these 
alternatives, placement of cap/backfill material in the impoundments was assumed to be 
conducted mechanically in the wet. 

3.1.2.6 Reach 8 (Rising Pond) 

Since the large open surface area and deeper water depths in Rising Pond make the use of 
sheetpile diversion and other dewatering techniques impractical, it was assumed that removal 
in that impoundment would be conducted in the wet for those alternatives involving such 
removal (SEDs 7, 8, and 9).  Since SED 7 has a smaller removal volume in Rising Pond, 
removal was assumed to be conducted mechanically in the wet.  For SED 8 and 9, removal in 
Rising Pond was assumed to be conducted by hydraulic dredging, since those alternatives 
have sufficient volumes over a large, relatively open and contiguous area to make the use of 
hydraulic dredging equipment more viable.  For each of these alternatives, placement of 
cap/backfill material in Rising Pond was assumed to be conducted mechanically in the wet. 

3.1.3 Specification of Capping and Thin-Layer Capping Parameters 

The sediment alternatives described previously specify three types of capping and thin-layer 
capping scenarios: (1) capping following prior sediment removal; (2) capping alone (i.e., 
without prior removal); and (3) thin-layer capping.  The appropriate cap materials and 
thickness of materials to be placed for the cap and thin-layer cap would be determined during 
final design based on site-specific conditions, remedial objectives, and modeling efforts.  The 
applicable design process is described further below, along with the assumptions included for 
these scenarios for purposes of the Revised CMS Report.   

Capping design/construction for the Housatonic River would consider two main factors: 
chemical isolation and physical stability.  Design of the cap composition, dimensions, and 
thickness would conform to project specifications and would include plans to mitigate and 
monitor impacts during and after construction.  Palermo et al. (2002), in their section on “In-
Situ Cap Design and Construction,” recommend that, in developing a model to assess the 
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type of cap material and thickness of materials to be placed, six main parameters should be 
evaluated:  (1) available capping  material and its compatibility with contaminated sediment at 
the site; (2) potential for bioturbation of local benthic organisms; (3) potential for erosion at the 
capping site; (4) potential flux of sediment contaminants into the water column; (5) potential 
interactions and compatibility among cap components, including mixing and consolidation; 
and (6) operational considerations.  In accordance with this recommendation, GE would 
consider these parameters in designing caps for the Rest of River, and would conduct the 
following general steps for cap design: 

• Identify potential cap materials and assess their compatibility with contaminated sediment 
at the site. 

• Evaluate existing available information on benthic organism communities (and, if 
necessary, perform a survey of such organisms) to assess the bioturbation potential of 
the local bottom-dwelling organisms, and design a cap that will physically isolate the 
sediment from them, to the extent practicable. 

• Evaluate forces related to water velocities/currents, wave action, propeller wash (if 
applicable), and ice scour and design an armor system to protect the underlying cap 
components from potential erosion/scour due to those forces. 

• Evaluate the potential flux of PCBs from the underlying sediments to the water column 
and design an isolation layer component to reduce the flux of dissolved PCBs into the 
water column. 

• Perform an analysis of mixing, consolidation, and permeability to evaluate the potential 
interactions and compatibility among cap components. 

• Evaluate the impacts of the cap on flood storage capacity and, if necessary, develop 
steps to avoid a significant reduction in flood storage capacity.  

• Identify any operational considerations that may affect the ability to place the cap 
effectively or may require future restrictions on certain activities to ensure cap integrity. 

The above design steps would be performed in conjunction with the design objectives to 
determine the cap composition for each area.  Potential cap components could include a base 
stabilization layer/mixing zone, a base isolation layer, a bioturbation layer, a filter layer, and an 
armor layer.  Certain materials provide multiple functions.  For example, a 12-inch thick sand 
layer may provide a mixing zone, an isolation layer, and a bioturbation layer.  Additionally, 
each of the layers may not be needed in all areas.  For example, an armor layer may not be 
required in low energy areas such as backwaters.   
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Multiple cap components would not be required for thin-layer capping.  Thin-layer capping 
would include placement of a thin-layer of clean material over the existing sediment bed to 
enhance natural recovery.  Areas targeted for thin-layer capping were selected through 
evaluation of site-specific conditions, including areas with deeper water depths that are less 
prone to scour or impacts from high erosional forces and/or backwater areas that are 
depositional in nature and likewise not prone to erosion.  In this Revised CMS Report, the 
thin-layer cap has been assumed to include sand, except that, for modeling purposes, the 
material was assumed to be similar to the native materials.  The specific material used for 
thin-layer capping would be selected as a component of the final design, as necessary.   

For purposes of this Revised CMS Report, the thickness and type of material used in the 
evaluations differ among these three techniques, as described below: 

• Capping following prior removal:  Under SED 3 through SED 7 and SED 10, for the 
reaches and subreaches that would undergo sediment removal followed by cap 
placement, the thickness of the cap was specified to be the same as the depth of removal 
(i.e., it was assumed that the bed would be restored to its pre-remediation elevation).  In 
these cases, it was assumed that the cap would consist of 12 inches of sand (which may 
be amended by organic material to increase the TOC content), overlain by an armor 
stone layer of 6 to 12 inches, to bring the riverbed to the pre-removal elevation.42  For 
SED 9, the thickness and type of the caps to be placed following removal in Reaches 5A, 
5B, and 5C would be the same as described in the prior sentence.  However, in the 
shallow portions of Woods Pond, the thickness of the cap to be placed following removal 
would be less than the depth of removal (i.e., 3.5 feet of removal followed by placement of 
a 1 foot cap).  Also, in the backwaters, Woods Pond, the Reach 7 impoundments, and 
Rising Pond, at EPA’s direction, it was assumed that the caps would consist of a 6-inch 
active, or sorptive, layer (e.g., a layer containing organic material) and a 6-inch 
habitat/bioturbation layer – with the modification that, in areas of high shear stress in the 
Reach 7 impoundments and Rising Pond (where sediment would be removed to 1.5 feet), 
the cap would consist of a 6-inch active layer, a 6-inch sand layer, and a 6-inch armor 
stone layer.   

• Capping without prior removal:  As described in Section 3.1.1, capping alone is specified 
for several alternatives in areas with relatively low current velocities where the water 
depths can accommodate such a cap.  For those alternatives other than SED 9, the 
thickness of caps, when placed without prior sediment removal, was specified to be 18 

                                                      

42  For Reaches 5A and 5B under SED 7 and all reaches subject to removal under SED 8, it was 
assumed that the excavated areas would be returned to their prior grade through the placement of 
backfill material, rather than caps.  For these instances, the backfill was assumed to consist of sand and 
gravel similar to existing riverbed materials, with a thickness equal to the depth of excavation. 
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inches (nominally assumed to consist of 12 inches of isolation material and 6 inches of 
armor stone) for purposes of the evaluations herein.  For SED 9, capping without prior 
removal would occur only in the Reach 5 backwater areas where the water depth is 
greater than 4 feet.  In those areas, the cap was assumed to consist of a 6-inch active, or 
sorptive, layer and a 6-inch habitat/bioturbation layer.    

• Thin-layer capping:  For areas receiving a thin-layer cap in the sediment alternatives, the 
thin-layer cap thickness was assumed to be 6 inches.  The actual thickness of the thin-
layer cap would be determined during design. 

3.1.4 Riverbank Stabilization Techniques  

Following submittal of the June 2008 CMS Report and the Interim Response, GE has re-
evaluated the bank stabilization techniques described for SED 3 through SED 8 in the CMS 
Report and has also evaluated such techniques for SED 9 and SED 10.  The objective of this 
evaluation was to identify, in conceptual terms, potential bank stabilization techniques that 
would stabilize the banks and reduce erosion on a long-term basis while also reducing the 
adverse ecological impacts of the bank stabilization, where practical, to the extent consistent 
with effective stabilization.  As such, this evaluation focused on incorporation of a variety of 
bioengineering measures, to the extent practical and appropriate based on river conditions, in 
addition to traditional bank hardening methods.  It resulted in the identification of various 
combinations of bioengineering and traditional bank stabilization techniques that could be 
applied to the riverbanks in Reaches 5A and 5B under the various sediment alternatives.  
Application of this approach was illustrated in GE’s Supplement to Interim Response, which 
described bank stabilization techniques that could be applied to three of the example areas 
described in that Supplement.  This approach has now been expanded to all riverbanks in 
these subreaches.        

The conceptual bank stabilization measures that have been identified for Reaches 5A and 5B 
under SED 3 through SED 10 have been based on an initial visual assessment of bank 
conditions, as well as review of other existing information (e.g. aerial photographs, EPA 
transect data), to evaluate geomorphic characteristics and hydraulics affecting particular bank 
segments.  Since a detailed survey of the riverbanks in Reaches 5A and 5B was not 
conducted, the identification of bank stabilization measures in this Revised CMS Report is 
necessarily preliminary.  Those measures are subject to revision during design following 
selection of the Rest of River remedy and the subsequent performance of the necessary 
studies of fluvial geomorphology, hydrologic conditions, and bank conditions that would be 
needed to finalize appropriate bank stabilization measures. 

Appendix G describes the bank stabilization measures identified for application to Reaches 
5A and 5B and the basis for their selection.  That appendix includes a brief description of 
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pertinent geomorphic considerations, a description of the range of bank stabilization 
measures considered for application to these banks, and a discussion of the approach used 
for selection of particular techniques for different bank conditions.  It then presents the bank 
stabilization techniques identified for the various sediment alternatives. 

In summary, the stabilization techniques considered for application to these banks consist of 
both bioengineering techniques and hard engineering techniques.  Those techniques are 
listed in Table 3-2.  Bioengineering techniques include those that reduce the force of water 
against a riverbank by directing flow away from the banks and those that increase a bank’s 
resistance to the erosive force of water (NRCS, 2002).  Both of these types of techniques 
have as a primary objective the control and prevention of bank erosion while at the same time 
encouraging growth of vegetation on the bank consistent with the stabilization technique 
employed.  Further, the structures used to direct flow away from a bank or to increase a 
bank’s resistance to the force of water often will be made of natural materials such as logs, 
native rock, or coir fiber.  Controlling erosion can also be accomplished by reshaping a bank 
to have a reduced bank angle or by constructing a bench which can reduce the shear stress 
affecting the lower portion of the bank.   However, in areas that are subject to greater 
instability, such as where shear stress and channel velocities are particularly severe, 
bioengineering techniques are unlikely to succeed (at least by themselves), and thus 
traditional hardening methods (e.g., use of concrete, riprap, and gabion baskets) are 
necessary to prevent bank soil erosion.  In some areas, bioengineering techniques can be 
used in conjunction with these hardening methods to provide effective bank stabilization.43 

Based on review of the range of conditions of the banks in Reaches 5A and 5B, in the context 
of pertinent geomorphic considerations, suitable bank stabilization techniques were identified 
for the various types of bank conditions in those subreaches.  These techniques and the 
associated bank conditions where they would apply are summarized in Table 3-3.    

As part of this preliminary evaluation, specific conceptual bank stabilization techniques were 
identified for Reaches 5A and 5B under SED 3 through SED 10.  For SED 5 through SED 8, 
under which sediment removal and bank stabilization in those sub-reaches would be 
performed in the dry in conjunction with the sediment excavation, it has been assumed that 
the same bank stabilization techniques would be used.  Those techniques were based on the 
guidelines outlined in Table 3-3, with a number of modifications due to specific bank 
conditions, as described in Section 5 of Appendix G.  The resulting bank stabilization 
techniques are depicted on Figures G-2 through G-9 in Appendix G.  Application of these 

                                                      

43  While the above-referenced combinations of techniques can provide an effective approach to 
stabilizing riverbanks and reducing erosion, it is important to recognize that use of these or any 
techniques for long-term stabilization of the riverbanks would have significant and long-lasting or 
permanent adverse ecological impacts.  Those impacts are described in Section 5.2.3.4 below.   
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techniques under SED 5 through SED 8 would involve or be accompanied by removal of 
riverbank soil in a number of locations in Reaches 5A and 5B, resulting in the removal of a 
total of 35,000 cubic yards (cy) of bank soil under these alternatives, as also discussed in 
Section 5 of Appendix G.   

SED 3, SED 4, and SED 9 would likewise involve stabilization of all riverbanks in Reaches 
5A and 5B, including removal of 35,000 cy of bank soils.  However, certain modifications to 
the stabilization techniques would be necessary for these alternatives since the bank 
stabilization work would be performed in the wet in some or all of these sub-reaches.  
Specifically, since SED 3 would not involve any sediment removal in Reach 5B, and since 
SED 4 would involve thin-layer capping (to be performed in the wet) in the downstream 
portion of Reach 5B, the bank stabilization work in those areas would be performed from 
the riverbank while water is flowing in the River.  Under SED 9, as discussed above, the 
sediment removal and bank stabilization work in both Reaches 5A and 5B would be 
performed in the wet while water is flowing in the channel, using equipment operating from 
the river bottom in Reach 5A and barge-mounted equipment in Reach 5B.  In these 
circumstances, the riverbank stabilization techniques identified for SED 3 in Reach 5B, for 
SED 4 in the downstream portion of Reach 5B, and for SED 9 in Reaches 5A and 5B have 
been modified from those identified for SED 5 through SED 8, because implementation of 
some of the latter techniques would be impractical and/or unsafe while flowing water is 
present.44  For example, since use of bioengineering techniques such as coir matting or 
compartmentalized placed fill below normal water levels would be impractical in all or many 
areas, riprap or similar hard structures would be used instead.  Further, use of vanes to 
modify flow would be limited by water depth.  Additionally, since the construction or shaping 
of structures composed of fine sediments or sands (such as point bars) would not be 
possible under water (as they would wash away), coarse gravel or larger material would be 
used for these purposes.  The modified bank stabilization techniques for SED 3 and SED 4 
are described in Section 6 of Appendix G and are depicted on Figures G-10 through G-17 
(for SED 3) and G-18 through G-25 (for SED 4) in that appendix.  The modified bank 
stabilization techniques for SED 9 are described in Section 7 of Appendix G and are 
depicted on Figures G-26 through G-33 in that appendix.  

As also noted above, SED 10 would involve riverbank stabilization and associated bank soil 
removal only in selected riverbank areas in Reaches 5A and 5B, based on criteria 
developed to avoid or minimize the harm to sensitive habitats within Reaches 5A and 5B.  
Section 8 of Appendix G demonstrates that this partial or intermittent bank stabilization 
approach is a standard practice recognized by various guidance documents, and can be 

                                                      

44  Under SED 3 and SED 4, the bank stabilization techniques for the areas where the work would be 
performed in the dry (Reach 5A for both alternatives and the upstream portion of Reach 5B for SED 4) 
would be the same as those identified for those areas under SED 5 through SED 8.  
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effective in stabilizing riverbanks provided that the potential impacts of the stabilization 
measures on proximate non-stabilized riverbank areas upstream and downstream of the 
stabilized banks are evaluated and addressed if necessary.  In this case, the impacts of the 
bank stabilization measures in the areas originally identified for bank stabilization under 
SED 10 in the 2009 Work Plan on the proximate banks not subject to such measures have 
been evaluated.  As discussed in Section 8 of Appendix G, this evaluation indicated that, in 
most areas, the bank stabilization measures would not exacerbate erosion on the proximate 
upstream and downstream banks.  However, in some areas, the bank stabilization 
measures have been extended to adjacent banks to avoid or minimize adverse impacts on 
the non-stabilized banks.  The resulting bank stabilization techniques for SED 10 are 
depicted on Figures G-34 through G-40 in Appendix G.         

3.1.5 Dewatering Techniques 

Sediment dewatering operations would be performed as necessary at the temporary staging 
areas.  It is assumed that dewatering operations would be needed following both hydraulic 
and mechanical (in the wet and dry) dredging; however, the amount of dewatering would vary 
based on the removal method.    

For purposes of this Revised CMS Report, it has been assumed that sediments removed from 
the River via hydraulic removal methods would generally be dewatered using a mechanical 
plate and frame dewatering system that includes a series of screens and a hydrocyclone for 
initial dewatering and particle size separation.  Larger particles would be washed and 
dewatered via gravity dewatering, and would undergo waste characterization prior to disposal.  
The remaining fine-grained sediment would be mixed with a polymer to facilitate flocculation, 
and conveyed to settling tanks.  Free liquids from this tank would be treated in an on-site 
water treatment system.  The on-site water treatment system is assumed to have a capacity 
of 450 gallons per minute.  Accumulated solids that settle out of the tank would be pumped to 
a filter press for further dewatering prior to waste characterization and transportation to the 
appropriate treatment and/or disposal facility.  Mechanically dredged sediment (in the dry or 
wet) would be transported to a staging area/off-loading area for gravity dewatering with the 
addition of a stabilization agent (if needed).  Sediment would then be characterized and 
transported to the appropriate treatment and/or disposal facility.  Water from the staging area 
would be treated as described above.   

For illustrative purposes, the general conceptual sequences of materials handling and 
dewatering are presented on Figure 3-1.  
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3.1.6 Project Schedule Development 

Construction schedules have been developed to estimate the duration of the various 
components of the remedial alternatives for use in the model and other evaluations presented 
in Section 6.  This section describes the approach employed in developing construction 
schedule estimates.  Design, any additional sampling necessary to support design, and other 
preparatory work would be conducted prior to initiation of remediation.  

3.1.6.1 General Construction Schedule Assumptions 

Based on EPA’s conditional approval letters of April 13 and July 11, 2007, the construction 
season (i.e., the total available time each year for the implementation of the remedial 
alternatives) was defined, for purposes of evaluation, as consisting of 9 months/year, 22 
days/month, and 8 hours/day, for a total of 198 working days per year. 

3.1.6.2 Daily Productivity 

In conjunction with the construction season defined above, individual production rate ranges 
were developed for the reach-specific remedial activities.  Specifically, production rate ranges 
were estimated for mechanical removal performed in the dry, mechanical and hydraulic 
dredging performed in the wet thin-layer capping, cap/backfill placement, and bank 
removal/stabilization operations.  The production rate ranges were presented in the CMS 
Proposal Supplement and modified by EPA’s July 11, 2007 conditional approval letter.   

As described in the CMS Report, a daily average production rate per construction crew was 
selected from these ranges, based on previous project experience and site-specific 
considerations, for purposes of developing estimates of the construction duration of the active 
sediment remedial alternatives evaluated therein (SED 3 through SED 8).  Although an 
individual daily production rate may be higher, the average daily production rate provides a 
reasonable estimate over a longer duration considering ancillary activities (e.g., 
mobilization/demobilization, construction of access roads and staging areas, etc.), potential 
construction delays, and downtime.  Average removal rates were increased for SED 7 and 
SED 8 to account for the somewhat faster production anticipated for deeper excavations and 
increased removal volumes from within the same removal areas.  EPA agreed in discussions 
with GE prior to submission of the CMS Report that the average daily production rates 
estimated by GE for SED 3 through SED 8 were reasonable assumptions to use in the CMS.   

Subsequently, in the 2009 Work Plan, GE proposed average daily production rates for the 
new sediment alternatives described therein.  For SED 10, since that alternative includes 
similar removal and capping technologies as SED 3 through 6, GE proposed use of the same 
production rates used for those alternatives.  However, for SED 9, since EPA had specified 
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that that alternative would include mechanical sediment removal in the wet in Reaches 5A 
and 5B, GE proposed modified production rates for that activity.  Specifically, GE explained 
that, since SED 9 was assumed to involve sediment excavation in Reach 5A using equipment 
operating in the river channel while the river water was flowing, the resulting production rates 
would be lower than those that had previously been agreed upon for mechanical dredging 
from barges in Reach 5C and other downstream areas.  In addition, GE explained that the 
production rate in both Reaches 5A and 5B should be reduced to account for higher water 
current velocities in those reaches.  Based on these factors, GE proposed to use lower 
average daily production rates for mechanical excavation in Reaches 5A and 5B under SED 
9. 

In its conditional approval letter of January 15, 2010, EPA rejected GE’s lower production 
rates for implementation of SED 9 in Reaches 5A and 5B and directed GE to use the same 
average daily production rate used for mechanical dredging in further downstream reaches.  
GE invoked dispute resolution on this issue; but EPA upheld that directive, with a slight 
reduction in the production rate for Reach 5A, in a decision issued on June 10, 2010.  As a 
result, GE has used the production rates specified by EPA, although it does not agree with 
them.     

Table 3-4 below summarizes the technique-specific average daily production rates assumed 
in the development of the respective construction duration schedules.   
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Table 3-4 – Technique-Specific Base Production Rates 

Remedial Technique 

Average Daily Production Rate per Crew (cy/day) 

SED 3 – SED 6 
and SED 10 

SED 7 and 
SED 8 SED 9 

Mechanical Dredging in the Dry 110 140 NA 

Mechanical Dredging in the Wet 275 350 
250 (R 5A) 

275 (other)  

Hydraulic Dredging  275 350 275 

Thin-Layer Capping 110 110 NA 

Capping 220 220 
195 (R 5A) 

220 (other) 

Bank Soil Removal/Stabilization 110 110 
250 (R 5A) 

275 (R 5B) 

Notes: 
1. The average production rates presented above are inclusive of ancillary activities (e.g., 

mobilization, set-up, site restoration, and demobilization). 
2. In accordance with EPA’s decision of June 10, 2010, the daily average production rate per crew 

under SED 9 for sediment removal and capping and bank stabilization in Reach 5A is somewhat 
lower than that for the other reaches due to the assumed impact of high-flow days (as analyzed by 
EPA).   

In addition, in response to EPA’s Specific Comment 49 on the CMS Report, GE has 
estimated production rates for excavation/dredging during times of full-scale production, 
excluding time for the performance of associated non-excavation activities (e.g., mobilization, 
sheetpile installation, restoration), as well as downtime.  These rates were developed by 
estimating, for each reach in each alternative, the amount of time associated with the 
following activities: 

• Mobilization of equipment and materials;   

• Construction of staging areas/access roads, and establishment of supporting facilities 
(e.g., trailers, water treatment) prior to the initiation of excavation activities; 

• Construction of steel sheetpile removal cells and related cell-dewatering activities (for 
reaches with mechanical removal in the dry); 

• Completion of backfill/cap placement, following the completion of excavation;  
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• General restoration (e.g., of staging areas) and demobilization following completion of 
excavation and backfill/cap placement; and  

• 10% “down-time” of the reach-specific construction duration with no active remediation or 
associated productivity.  

The sum of this time (i.e., the number of days estimated for the performance of non-
excavation activities plus the estimated “down-time”) was subtracted from the respective 
reach-specific construction durations estimated using the average daily excavation production 
rates listed above.  The remaining duration was then used to calculate daily production rates 
for excavation/dredging alone during full-scale excavation/dredging.  The resulting daily 
production rates for full-scale excavation/dredging are shown in Table 3-5.  (Note again that 
SED 7 and SED 8 have higher rates due to deeper excavations and greater removal volumes 
within the same areas, and that SED 9 has a lower rate for Reach 5A than other reaches due 
to the assumed impact of high-flow days.)  These production rates are provided for 
informational purposes in response to EPA’s comment.  The construction durations for the 
sediment alternatives have been based on the average daily production rates listed above.  

Table 3-5 – Estimated Rates for Excavation in the Dry and Mechanical/Hydraulic 
Dredging in the Wet During Full-Scale Production 

Removal Technology 

Daily Excavation Rate per Crew (cy/day) 

SED 3 – SED 6 
and SED 10 

SED 7 and 
SED 8 

SED 9 

Mechanical Excavation in the Dry 180 200 NA 

Mechanical/Hydraulic Dredging in the Wet 350 425 
305 (R 5A) 

350 (other) 

3.1.6.3 Reach-Specific Productivity 

In addition to the technique-specific average per crew production rates discussed above, 
estimates of alternative-specific production rates considered, for each reach, the number of 
construction crews that could reasonably be anticipated to be operating simultaneously in that 
reach.  This reach-specific number of crews was determined by the physical characteristics of 
each reach, and was held constant across all alternatives despite any changes in remedial 
technique (removal, capping, etc.).  The addition of more crews in an attempt to increase 
concurrent excavation and backfilling/capping activities and expedite the overall schedule is 
not possible in some reaches due to space constraints and the potential for recontamination 
associated with simultaneous adjacent removal and backfill operations.  To produce a reach- 
and alternative-specific production rate, the technique-specific average rates presented above 
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were multiplied by the number of crews assumed to be able to work in each reach to 
determine the overall rate of productivity.  It was further assumed that, in general, each 
alternative would be implemented sequentially from Reach 5A to Reach 8 as applicable 
(except for SED 9, as discussed above), and that, within a given reach, work would progress 
from upstream to downstream. 

The following assumptions were made to estimate the number of crews that could be 
expected to work in a given reach: 

• Under all sediment removal alternatives except SED 9, work in Reaches 5A and 5B 
would involve mechanical removal in the dry, as described in Section 3.1.2 above.  As 
only one sheetpile cell would be active at any given time, based on access limitations and 
size constraints, it was assumed that, under these alternatives, Reaches 5A and 5B could 
only accommodate one crew at a time.   

• Similarly, for SED 9, which would involve mechanical removal in the wet from the river 
channel in Reach 5A and from a barge in Reach 5B, it was assumed that only one 
excavation crew at a time could work in these reaches due to the challenges associated 
with working from a road in the channel in Reach 5A and due to the limited channel width 
in both Reaches 5A and 5B, where the channel is not sufficiently wide to allow for 
simultaneous operations.   

• Significant portions of Reach 5C are wide enough to allow two crews to operate.  
However, in certain portions of Reach 5C, the channel is too narrow to allow 
simultaneous operations, and thus it was assumed that only one crew could be in 
operation in these areas.  In these circumstances, for the development of the construction 
durations, an average of 1.5 crews was assumed for Reach 5C. 

• Similar to Reach 5C, a few, but not all, of the backwaters in Reach 5 are large enough to 
allow two crews to operate simultaneously.  Further, it is conceivable that, given the 
geography and the adjacent operations in Reach 5C, two or more of these backwaters 
could be addressed concurrently.  On the other hand, it is anticipated that some of the 
backwaters would need to be addressed one at a time with only one crew in operation 
due to the smaller size of the backwater and/or limited access.  In these circumstances, 
an average of 1.5 crews was assumed for the Reach 5 backwaters.   

• Reach 6 is large enough to accommodate two crews operating simultaneously (i.e., 
removal and capping/backfilling activities concurrently) for the duration of construction. 

• The Reach 7 impoundments could only accommodate one crew as these river 
impoundments are too narrow and small to allow the efficient application of simultaneous 
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operations.  Therefore, removal and backfill/capping activities would be performed 
sequentially, such that removal activities would be complete before beginning 
backfill/capping.  

• Reach 8 is large enough to accommodate two crews operating simultaneously for the 
duration of construction. 

Table 3-6 presents a summary of the crew sizes and associated production rates by reach for 
each alternative.  GE has also prepared Gantt charts for each sediment alternative involving 
active remediation (Figures 3-2a through 3-2h).  These Gantt charts present reach- and 
activity-specific time estimates for the completion of the main components of each sediment 
alternative (such as removal, backfilling/capping, and bank stabilization) and for certain 
support activities (such as access road/staging area construction, sheetpile installation, and 
restoration).45  These Gantt charts maintain the overall reach- and alternative-specific 
schedules estimated using the average production rates identified above.  They also show the 
activities that would be performed concurrently.     

3.1.6.4 Overall Schedule 

The overall construction schedules were determined based on the average daily 
production/excavation rates and crew sizes noted above, along with the assumption that work 
would proceed from upstream to downstream (except in SED 9).  Ancillary activities (e.g., 
mobilization, site restoration, demobilization) were assumed to be performed concurrently and 
did not add to the schedule.46 

While the estimated construction schedules were primarily based on the average removal 
rates and the crew sizes discussed above, some additional time was added to the schedule to 
take account of subsequent backfill/capping activities.47  In channel areas, it was assumed 

                                                      

45  The restoration activities included in these charts are limited to the restoration activities that would be 
performed immediately upon the conclusion of the removal and backfilling/capping activities.  They do 
not include any restoration activities that may have to be performed at a subsequent time, such as 
replanting activities that may depend on seasonal planting windows.  
46  The construction schedules described in this section and used in the evaluations of remedial 
alternatives have not taken into account any seasonal constraints related to avoiding work during 
particular months in an effort to minimize adverse impacts on specific state-listed rare species.  As noted 
below, such limitations would be considered further, if appropriate, during design.  
47  EPA’s Specific Comment 50 on the CMS Report stated that EPA disagrees that additional time 
should be added to the schedule to account for backfill/capping activities, and that the daily average 
production rates include those activities.  However, as GE explained in its response to that comment in 
its March 2009 Interim Response, GE presented its proposed approach to production rates in an 
October 2007 meeting with EPA, including the lags of backfill/capping activities behind excavation 
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that backfill/capping operations would start in portions of a given reach or area while 
excavations were still occurring in more downstream portions of that reach or area.  In 
impounded areas, however, it was assumed that backfill/capping operations could not begin 
until all excavations in that impoundment were completed, because in those areas it may be 
more difficult to isolate the backfill/capping activities from the removal activities and thus also 
more difficult to minimize the deposition of resuspended materials within the clean backfill 
layers that could occur if such activities were conducted simultaneously.   

In all cases, additional time to complete backfill/capping operations beyond the time of 
removal was added to the construction schedule (where appropriate) to account for 
constructability issues (e.g., limited space in dry removal cells and potential recontamination 
in wet excavation areas).  In each reach, GE estimated the start of backfilling/capping 
activities (i.e., the lag time following the start of excavation) to minimize the time added to the 
overall schedule to the extent practical.  For example, within Reach 5A, when the schedule is 
broken down on a per cell basis, the average time to complete excavation and restoration 
within a removal cell is 8.5 days.  Of this time, approximately 7 days are related to removal 
and 1.5 days are related to the additional time for backfill/capping and bank 
stabilization/restoration activities that occur immediately after excavation is complete.48  If it 
were assumed that backfilling/capping activities in the same cell were initiated much earlier, 
the backfilling/capping activities would finish before the completion of excavation activities.   

Table 3-7 lists the assumptions that were made related to the timing/overlap of removal and 
backfill/capping operations for SED 3 through SED 8.  In addition, for those alternatives, the 
reach-specific schedules in Reaches 5A and 5B assume that bank removal/stabilization 
operations would commence once backfill/capping operations in the channel are 25% 
complete and thus include some additional time for the completion of bank 
removal/stabilization operations (i.e., for the portion that did not overlap with backfill/capping 
activities). 

                                                                                                                                                     

activities, thus showing that the backfill/capping activities would require additional time in the schedule.  
EPA approved this approach in a November 11, 2007 e-mail to GE. 
48  Again, the restoration activities included in these schedules do not include any restoration activities 
that may have to be performed at a later time (e.g., replanting).  
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Table 3-7 – Excavation/Backfill Schedule Overlap Assumptions for SED 3 – SED 8 

Removal Technology Location 
Excavation Percent Complete Prior to 

Commencing Backfill/Capping 

Dry Excavation Channel 60% 

Wet Excavation Channel 40% 

Wet Excavation Pond/Impoundment 100% 

Note: 
1.  Following a meeting with EPA in January 2008, GE modified the overlap between dry/wet 

excavation and backfill/capping operations to increase the overlap.  These modifications are 
reflected above.  

For the remediation of Reach 5A under SED 10, the same overlap of excavation and capping 
activities has been assumed as described above for the other sediment alternatives as this 
removal would be performed using sheetpiled and dewatered isolation cells.  However, the 
remediation approach in Reach 5A under SED 9 is different from that in any other alternative, 
and involves the performance of removal and backfill within the channel.  In this case, it has 
been assumed that removal/backfill activities would be conducted in approximate 1,000-foot 
sections, and that backfill operations would begin after 10% of the excavation has been 
completed such that these activities are nearly concurrent.  However, for Reach 5B under 
SED 9, the overlap of excavation and capping activities has been assumed to be the same as 
that assumed for other reaches where removal and capping activities are performed from a 
barge.  For Reach 5B under SED 10, bank stabilization activities would be the only measures 
performed; as such, there is no overlap and the time for performance of those activities has 
simply been added to the overall schedule for that alternative. 

GE also accounted for certain reach-specific limitations (such as space constraints) that 
required adding time into that reach’s overall schedule.  Where possible, GE incorporated the 
use of multiple crews working simultaneously (e.g., in Woods Pond) to expedite the 
completion of remedial activities; however, in some reaches (e.g., Reaches 5A and 5B), this 
was not a viable option given the removal methods and related space constraints.   

As required by EPA, the schedule for SED 9 assumes that removal in Woods Pond, the  
Reach 7 impoundments, and Rising Pond would be done concurrently with removal in the 
upstream reaches, with the capping of those impoundments deferred until after the 
remediation of the Reach 5 channel is complete.  For the remaining alternatives, the schedule 
generally assumes that the alternatives would be implemented sequentially from Reach 5A to 
Reach 8, as applicable.  However, remedial activities in the Reach 5 channel and the Reach 5 
backwaters were assumed to be performed concurrently.  As Reach 5 channel remedial 
activities would generally take longer or the same amount of time to complete than those in 
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the Reach 5 backwaters, only the time for Reach 5 channel remedial activities was factored 
into the overall project schedule.  The only exception is for SED 8, where the activities in the 
Reach 5C backwaters would take longer to complete than the activities in the Reach 5C 
channel.  Thus, for that alternative, the time to complete the remediation of the Reach 5 
backwaters, rather than the time associated with the Reach 5C channel, was included in the 
overall construction schedule.  

Based on the assumptions and considerations described above, Table 3-8 summarizes the 
estimated construction durations for each of the sediment remedial alternatives.  More 
detailed construction timelines for SED 3 through SED 10 are presented in the Gantt charts 
provided as Figures 3-2a through 3-2h.  Each of these timelines presents a general 
representation of the main components of the reach- and alternative-specific remedial 
activities (e.g., removal, backfilling/capping, bank stabilization).  They illustrate the respective 
contributions of each activity to the overall implementation timeline, as well as the extent of 
activities that would be performed concurrently.  Note that although these timelines present 
the duration of each of the main components in the overall schedule, they may not represent 
the specific sequencing of repetitive shorter-duration activities within each reach.  For 
example, timelines associated with Reach 5A illustrate the overall timeframe over which 
removal, backfilling, and bank stabilization activities would occur in terms of construction 
years.  However, alternatives with removal in the dry in Reach 5A include construction of as 
many as 176 removal cells, and it would not be possible to illustrate removal in each of those 
cells sequentially on the attached charts.  An example of the details related to the specific 
sequencing of these activities on a cell-specific basis is presented on the timelines as a blow-
up inset. 

The estimates of construction time shown in Table 3-8 and Figures 3-2a through 3-2h have 
been used in the evaluations presented in this Revised CMS Report.  However, during design 
of a given remedial action, consideration would be given to modifying the excavation 
operation and/or adding backfill crews in some areas to reduce the overall timeframe.  Such 
modifications could include the possibility of beginning excavation in a further downstream 
area while backfill was still being conducted in an upstream area.  These and other 
efficiencies would be considered during design to the extent practical.  In addition, 
consideration would be given during design to any seasonal constraints on the construction 
schedule related to avoiding work during particular months in an effort to reduce adverse 
impacts on specific state-listed rare species, if practical.  

3.1.7 Volume and Area Calculations 

To support the detailed evaluations of the sediment alternatives, removal volumes and 
acreages of capping, backfill, and thin-layer capping (as applicable) were calculated using 
geographic information system (GIS) techniques.  Surface areas were computed based on 
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the GIS representation of the shoreline within each reach or portion of a reach, for each of the 
delineations described in Section 3.1.1 (figures illustrating those areas have been included in 
the detailed description of each alternative in Section 6).  Likewise, removal volumes were 
calculated as the product of the surface area and the removal depth for a given 
reach/alternative.  To further support the evaluation of alternatives involving sediment 
removal, volumes were further broken down into estimates of material that would need to be 
handled as waste subject to Toxic Substances Control Act (TSCA) requirements based on 
containing PCB concentrations of 50 mg/kg or higher, and non-TSCA material.  The fraction 
of TSCA versus non-TSCA material for a given reach/alternative was estimated using 
Thiessen polygon coverages of the sediment sampling data from the corresponding removal 
depth.  Where multiple samples were collected at a given location over the specified removal 
depths, that location’s polygon was identified as containing TSCA material if any of the 
samples within the removal depth had a PCB concentration at or above 50 mg/kg. 

3.2 Use of PCB Fate, Transport, and Bioaccumulation Model 

As required by the Permit, GE has applied the EPA model to evaluate the sediment 
alternatives.  Specifically, the PCB fate and transport (EFDC) and bioaccumulation (FCM) 
submodels developed by EPA were applied to predict future PCB concentrations in sediment, 
surface water, and fish between the Confluence and Rising Pond Dam under the different 
remedial alternatives.  In addition, GE developed a semi-quantitative method to estimate 
future changes in PCB concentrations in four impoundments within the Connecticut portion of 
the River. 

In the CMS Proposal, GE included a description of how the EPA model would be applied 
during the CMS.  GE stated that it would provide, in a subsequent deliverable, additional 
information on several of its proposed inputs to the model to be used during the CMS.  This 
subsequent deliverable, the MIA (ARCADIS BBL and QEA, 2007b), was submitted to EPA on 
April 16, 2007 and was conditionally approved by EPA on May 24, 2007.  In the MIA, GE 
proposed to collect additional water column data from the East Branch at Pomeroy Avenue 
and surface sediment data from the Upper ½-Mile Reach to facilitate the development of the 
East Branch PCB boundary condition that would be used in the CMS model projections.  On 
August 3, 2007, GE submitted the MIA-S (ARCADIS BBL and QEA, 2007d), which presented 
the results of the supplemental sampling and described the proposed model boundary 
conditions for the East Branch.  The MIA-S was conditionally approved by EPA on August 28, 
2007.  Following dispute resolution on EPA’s conditional approval letters for the MIA and MIA-
S, as discussed in Section 1.1, EPA issued a letter on September 17, 2007, eliminating one of 
the conditions (related to the West Branch PCB boundary condition) for its approval of the 
MIA.  Finally, in the 2009 Work Plan, GE proposed certain modifications to the modeling 
methodology and inputs for SED 9 and SED 10.  In its conditional approval letter of January 
15, 2010, EPA directed GE to make a number of further changes to the model inputs for SED 
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9.  In the dispute resolution proceeding on certain of those directives, EPA issued a decision 
upholding the EPA staff’s recommendations without any modifications.  While GE disagrees 
with that decision, it has used the inputs specified by EPA in the modeling of SED 9.49 

The sections below provide a summary of the application of the model and the various model 
inputs used during the evaluations, as described in the CMS Proposal, the MIA, the MIA-S, 
the 2009 Work Plan, and EPA’s conditional approval letters for those documents.  In its 
conditional approval letters for the CMS Proposal, the MIA, and the MIA-S, EPA set forth 
several conditions directing GE to use alternate lower-bound values for certain inputs, 
resulting in two sets of input values that were used in the model simulations (i.e., a “base 
case” and a “lower bound”); these lower-bound inputs are also discussed in the sections 
below. 

3.2.1 Scale of Model Application 

Temporal Scale 

As described in the CMS Proposal, EPA’s model calibration and validation efforts were 
conducted over decadal timescales.  Specifically, EPA’s model validation simulated the 26-
year period between 1979 and 2004.  Remedial scenario projections presented in this 
Revised CMS Report simulated a 52-year period that consists of two cycles of the 26-year 
validation period.  The length of the numerical model simulations has been extended for 
certain sediment alternatives (SED 7 and SED 8) so as to provide a minimum of 30 years 
following completion of the simulated remedy; Section 3.2.4 below provides a discussion of 
the model projection period used for the different sediment alternatives, which was based on 
the estimated timeframe for each remedy presented in Section 3.1.6. 

In addition, as directed by EPA, mathematical functions were developed to project the model 
trajectory beyond the end of the numerical model simulations; the purpose of this 
extrapolation was to estimate the time it might take to achieve various IMPGs that are not 

                                                      

49  In addition to the above submittals, as discussed further in Section 3.2.4, on May 14, 2007, GE 
submitted certain proposed revisions to the model code to be used in the model simulations in the CMS.  
EPA conditionally approved those revisions on July 11, 2007, directing GE to modify the code to address 
certain comments.  GE addressed those comments and provided EPA with a revised code on 
September 21, 2007.  In November 2007, EPA called to GE’s attention certain flaws in the model and 
subsequently issued two corrected subroutines for the model on November 30, 2007.  Also, in the 2009 
Work Plan, GE noted that it was necessary to make additional modifications to the model code in order 
to simulate SED 9 (specifically, to simulate sediment removal to a depth greater than the thickness of the 
replacement cap in Woods Pond) and SED 10 (specifically, to simulate the removal of sediment to a 
specified depth in Woods Pond without replacement).  These code modifications were described in an 
attachment to that work plan and approved by EPA through its January 15, 2010 conditional approval 
letter.     
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predicted to be achieved within the model simulation period.50  This extrapolation consisted of 
using least squares regression to fit an exponential decay function to the model-predicted 
PCB concentrations in sediment and fish (expressed on an annual average basis) over the 
last 20 years of the simulations.51  In cases where the calculated slope was greater than zero 
(i.e., indicative of an increase), such extrapolation was not performed.  Furthermore, analysis 
of preliminary extrapolation results indicated that there were several cases where the 
regressions produced very small slopes that were sensitive to annual variations in predicted 
PCB levels over Years 32 to 52.  These preliminary results were also confounded by the fact 
that the IMPGs that were the subject of the extrapolation were often two to three orders of 
magnitude lower than the levels predicted by the model at the end of the projection period.  It 
was found that nearly all these cases produced estimated times to achieve IMPGs that 
exceeded 250 years, which corresponds to extrapolation over a period ten-fold longer than 
the regression period.  It was therefore considered that further extrapolations based on such 
small slopes to estimate 100-fold or greater additional reductions (which could range into 
timescales of a millennium or more) were so unreliable as to be meaningless.  As such, the 
times to achieve IMPGs in these cases are presented as “>250 years” in Section 6.   

This approach of projecting the model trajectory beyond the model simulation period is highly 
uncertain because simple empirical functions are not a reliable replacement for the model’s 
equations, which represent the complex underlying mechanisms that determine the fate, 
transport, and bioaccumulation of PCBs.  As a result, predictions of the ability of an alternative 
to meet IMPGs in the period beyond the model simulation period are highly speculative. 

Model Domain 

The spatial domain for the EPA model extends from the Confluence to Rising Pond Dam and 
is simulated by two separate models.  The “PSA Model” extends from the Confluence to 
Woods Pond Dam and includes the main river channel, backwaters, and associated 10-year 
floodplain over this reach.  The “Downstream Model” extends from Woods Pond Dam to 

                                                      

50  For example, where the model predicts that the RME IMPGs based on unrestricted human 
consumption of fish would not be achieved the model simulation period, this extrapolation has been used 
to estimate the number of years that it would take to achieve such levels (using, for this purpose, the 
RME IMPGs based on a 10-5 cancer risk as well as non-cancer impacts).  As discussed further below, 
such estimates are highly speculative, but have been used due to EPA’s direction. 
51  The last 20 years was selected as representative of the alternatives’ post-remediation trajectory since 
the model simulations were all run to span a minimum of 30 years following the completion of the 
remedies, and fish concentrations require an additional 10 years after remediation to respond to 
changes in exposure concentrations associated with the remediation (i.e., the oldest fish represented in 
EPA’s model is age 10 largemouth bass).  For SED 1 and SED 2, where no remedial action was 
simulated, the regression period was extended to cover 42 years, which provides a longer period over 
which to estimate the temporal trajectory, yet allows for a 10-year response period for fish. 
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Rising Pond Dam and includes the main river channel and associated 10-year floodplain.52 
These two models are linked at the Woods Pond Dam boundary and together have been 
used to predict water, sediment, and fish PCB concentrations in Reaches 5 through 8. 

Since the model developed by EPA does not extend below Rising Pond Dam, it cannot be 
used to predict the response of the River downstream of that point.  For this reason, GE 
developed a semi-quantitative framework that incorporates the available data from the 
Connecticut section of the River, as well as predictions from the EPA model, to provide 
estimates of future changes in PCB concentrations in the four major impoundments in the 
Connecticut portion of the River.  That framework, labeled the “CT 1-D Analysis,” is 
summarized in Section 3.2.5 and described in detail in Appendix J. 

3.2.2 Model Boundary Conditions 

Application of the model to forecast natural recovery and the River’s response to various 
sediment remediation scenarios required specification of future hydrologic conditions, as well 
as future solids and PCB loadings to the system, for each model boundary (i.e., boundary 
conditions).  The model boundaries include the East Branch, West Branch, tributaries, and 
direct drainage inputs.   

3.2.2.1 Flow 

As described in the CMS Proposal, the 26-year hydrograph for the model validation period 
(i.e., 1979-2004) provides a good statistical representation of the historical flow record on the 
River.  Therefore, specification of future hydrologic conditions for the model was achieved by 
repeating the 26-year validation period hydrograph twice, producing a 52-year hydrograph, 
which was used for the model simulations.  As discussed in Section 3.2.1, some simulations 
were extended beyond 52 years to provide a minimum projection period that included 30 
years beyond the simulated completion of the remedy.  In these cases, the 26-year 
hydrograph was repeated additional times until the necessary post-remediation period was 
achieved. 

To represent the potential impact of an extreme hydrologic event on future sediment, water 
column, and fish PCB levels, the hydrograph from an extreme event was included in the 52-
year hydrograph used for the model projections.  The methodology used by EPA to develop 
the hydrograph for this extreme event was described in the MIA.  Specifically, a 20-day period 
                                                      

52  In response to EPA’s Specific Comment 44 on the CMS Report, the spatial domain of the 
Downstream Model has been modified to treat an additional portion of Reach 7B (Columbia Mill Dam 
impoundment) and all of Reach 7C (former Lee/Eagle Mill Dam impoundment) as impoundments for 
purposes of defining the areal extent of remediation; these areas were not treated as such in the 
remediation simulations in the CMS Report. 
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representing the extreme event was developed based on: (1) data from the March 1936 high 
flow event for the East and West Branches;53 and (2) watershed model predictions of the 
August 1990 event associated with Hurricane Bertha for tributaries and direct drainage inputs.  
The flows from this 20-day synthesized event were inserted into the 52-year projection 
hydrograph in March/April of Year 26 of the model projection period.  The 52-year projection 
hydrographs used during the model projection simulations, including the extreme event, for 
the East Branch, West Branch, tributaries, and direct drainage boundary conditions, are 
presented on Figures 3-3 though 3-6, respectively. 

3.2.2.2 Total Suspended Solids 

Similar to the approach for specifying future hydrologic conditions, future solids loadings from 
the East Branch, West Branch, tributaries, and direct drainage were specified by repeating the 
26-year validation period solids loadings resulting in a 52-year time series (or a minimum of 
30 years following completion of the simulated remedy, whichever is longer).   Also, as in the 
case of the flow boundary conditions, the potential impact of an extreme hydrologic event on 
future EFDC model projections of sediment and water column PCB levels was simulated by 
including estimated solids loadings for the extreme event described above in Year 26 of the 
projection period.  Details on the method used to develop the solids loading for each of the 
model boundary conditions during the extreme event were described in the MIA.  The total 
suspended solids (TSS) time series used during the model projection simulations, including 
the extreme event, for the East Branch, West Branch, tributaries, and direct drainage 
boundary conditions, are presented on Figures 3-7 though 3-10, respectively. 

3.2.2.3 Bank Erosion 

Similar to the approach used to develop future solids loadings, future sediment loads 
originating from erodible banks located in Reaches 5A and 5B (as specified in the EPA 
model) were generated by repeating the 26-year validation period bank erosion rate time 
series, resulting in a 52-year or longer (i.e., 30-year post-remedy) time series.  Similar to the 
solids boundary condition, the potential impact of an extreme hydrologic event on future 
EFDC model projections of sediment and water column PCB levels was simulated by 
including estimated bank erosion loadings for the extreme event described above.  The total 
erosion rate during the extreme event was estimated using the flow-based equations provided 
in Appendix B.7 of the FMDR (EPA, 2006b), and was inserted into Year 26 of the projection 

                                                      

53  The March 1936 flow event is the highest multi-day flow event on record at the Coltsville, MA United 
States Geological Survey (USGS) gauge, with a peak flow of 6,000 cfs.  The estimated flood return 
frequency for this flow is between 50 and 100 years (see Table 2-3 of the CMS Proposal). 
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period using the same method described for solids in the MIA.  The 52-year time series of 
bank erosion rates (including the extreme event) is presented on Figure 3-11.54 

3.2.2.4 PCBs 

East Branch 

The most significant PCB boundary condition needed for application of the EPA model to 
evaluate the sediment remedial alternatives is the PCB load entering the Rest of River from 
the East Branch.  Although EPA considered and began to develop an “Upstream Model” to 
project that load, it did not complete that model.  Instead, as stated in the MIA-S, EPA 
specified PCB loads from the East Branch during the model calibration and validation periods 
using a data-based approach, described in Appendix B.2 of the FMDR (EPA, 2006b).  That 
approach specified East Branch (as well as West Branch) PCB boundary conditions during 
periods when data were not available based on equations developed from relationships 
between particulate-phase PCB concentrations and river flow rate.  While this approach was 
appropriate for specifying PCB loads for the model calibration and validation periods (1979 - 
2004), it could not be used directly in the CMS for the simulation of potential remedial 
scenarios in the River, because it does not account for reductions in PCB loading that have 
resulted and would result from the various remedial measures conducted and to be 
conducted by GE and EPA within and near the upper two miles of the River. 

Given these circumstances, it was necessary for GE to develop an approach for specifying an 
East Branch PCB boundary condition that could be used in the model projections.  Consistent 
with the approach used by EPA during the model validation, the water column PCBs entering 
the Rest of River from the East Branch were estimated based on relationships between 
particulate-phase PCB concentrations and river flow rate.  For the simulations presented in 
this Revised CMS Report, particulate-phase PCB concentrations were estimated for both 
“current” and projected “future” conditions.  The particulate-phase PCB concentrations under 
“current” conditions were based on supplemental water column and surface sediment data 
collected from the East Branch between April and July 2007 (i.e., after completion of 
remediation of the Upper ½-Mile and 1½-Mile Reach sediments).  To account for the 
anticipated reduction in PCB load at the East Branch boundary due to the additional remedial 
                                                      

54  During long-term test simulations conducted with EFDC, EPA noted that changes in bed elevation 
due to bank erosion and mass failure had resulted in conditions in some model grid cells such that no 
further erosion would be expected to occur in these locations (see Attachment 2 [Code Bugs and 
Comments] to EPA’s July 11, 2007 conditional approval letter for the CMS Proposal Supplement and 
model code revisions).  To address this issue, EPA provided GE with a revised model input file that 
remapped these depleted bank erosion cells to cells immediately upstream or downstream of the cells 
being depleted, and proposed that this remapping be performed at the end of the first 26-year cycle.  As 
directed, the re-mapped bank erosion cells were used in the second 26-year cycle of the model 
projection period during the CMS. 
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projects planned in areas affecting the East Branch, it was necessary to make some estimate 
of that future reduction.  Any such estimate is necessarily uncertain, because:  (1) the relative 
contribution of PCBs to the East Branch from each of the various remaining upland sources 
(including sources in the GE Plant area) is unknown; (2) since the remediation of a number of 
those sources has either not been started or not been completed, there is no reliable way to 
predict with confidence the extent of the reduction in their contribution of PCBs to the East 
Branch; and (3) any predictions of future conditions cannot be verified by water column data 
from the East Branch.  Thus, the future conditions in the East Branch cannot be known with 
certainty until the remaining remediation work has been completed, the system has reached 
equilibrium with the PCB inputs, and additional post-remediation water column PCB data from 
the East Branch has been obtained.  Nevertheless, given the need to specify a future 
condition in order to conduct the model simulations, such conditions were estimated based on 
a qualitative assessment of the reduction in PCB loads anticipated through completion of the 
remaining remediation actions, as discussed in the MIA-S.   

The following is a summary of the East Branch PCB boundary condition that was developed, 
approved (with modifications) by EPA, and used for the model projections presented in this 
Revised CMS Report. 

• In general, the East Branch PCB boundary condition starts at a PCB level representative 
of “current” conditions, decreases linearly over the first 10 years of the model projection 
period to a PCB level representative of “future” conditions, and then decreases 
exponentially at a 52-year half life thereafter.55 

• PCB concentrations in the East Branch boundary condition are specified on a particulate-
phase basis (dissolved-phase PCBs are calculated based on equilibrium partitioning 
formulae, consistent with EPA’s methodology described in the FMDR; EPA, 2006b) and 
vary with flow rate: 

o The “current” particulate-phase PCB levels were calculated as a function of the river 
flow rate at Pomeroy Avenue (based on the 2007 monitoring data). 

 At lower flows (defined as < 550 cubic feet per second [cfs]), the particulate-
phase PCB levels exhibit an inverse relationship with flow; particulate-phase PCB 

                                                      

55  In its conditional approval letter for the MIA-S, EPA directed GE to apply this 52-year half-life to the 
East Branch PCB boundary condition.  As described in the MIA-S, GE believes that application of a half 
life to the East Branch boundary condition is inappropriate since the upland PCB sources that will 
continue to contribute PCBs to the East Branch are not subject to the same natural recovery processes 
that occur within a riverine environment, and will likely remain in their post-remediation condition.  
Nonetheless, GE has applied the 52-year half-life, as directed by EPA. 
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levels are higher at lower flows due to less dilution (e.g., PCB concentrations on 
particles are up to 5 mg/kg at a flow of approximately 20 cfs). 

 At higher flows (defined as ≥ 550 cfs), particulate-phase PCB concentrations are 
constant at 0.52 mg/kg.  

o The “future” particulate-phase PCB levels were calculated as a percent reduction 
from the "current" levels. 

 At flows < 550 cfs, a 90% reduction was applied to the “current” PCB levels 
based on a qualitative evaluation of the potential reduction in PCB loads to the 
system under low flow conditions due to future remediation. 

 At flows ≥ 550 cfs, a 50% reduction was applied to the “current” PCB level (in the 
“base case” simulations) based on a qualitative evaluation of the potential 
reduction in PCB loads associated with remediation and control of the remaining 
sources in the various upland areas that likely contribute PCBs to the East 
Branch during periods of higher flow.  In addition, at EPA’s direction, GE 
conducted “lower-bound” simulations using an assumed 75% reduction from the 
“current” PCB levels under higher flow conditions. 

Multiplication of the particulate-phase PCB concentrations calculated from the methods 
described above (using the 52-year flow time series described in Section 3.2.2.1) by the 52-
year total suspend solids time series described in Section 3.2.2.2 (which includes the extreme 
event) produced a volumetric water column particulate-phase PCB concentration (in 
micrograms per liter [μg/L]).  The corresponding dissolved-phase component was then 
calculated based on the particulate-phase PCB concentration and the three-phase partitioning 
equations used by EPA for the validation period boundary conditions (as described in FMDR 
Appendix B.2; EPA, 2006b). The dissolved and particulate fractions were summed to 
compute the whole-water PCB concentrations that were input to the model.  Figure 3-12 
shows the 52-year East Branch PCB boundary condition time series used during the model 
projection simulations. 

West Branch 

In EPA’s model, the West Branch PCB boundary condition was specified based on loading 
equations developed from river flows and PCB concentrations as described in Appendix B.2 
of the FMDR (EPA, 2006b). As stated in the MIA, this boundary condition provided a 
representation of PCB concentrations for pre-remediation conditions in the West Branch, but 
is not representative of the conditions following the River’s response to GE’s remediation of 
sediments and lower riverbank soils adjacent to Dorothy Amos Park on the West Branch, 
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which was conducted during the summer of 2009 (see Section 1.4 above).  Because the 
sediments and lower riverbanks adjacent to Dorothy Amos Park represented the major 
identified source of PCBs to the West Branch, the West Branch PCB boundary condition for 
the projections was developed by reducing the existing model boundary condition by a factor 
intended to represent the decrease in sediment PCB concentrations that was expected to 
result from the 2009 remediation adjacent to Dorothy Amos Park.  That reduction factor was 
0.3 and was applied at the beginning of the model projection period.  The methodology used 
to develop this reduction factor is discussed in the MIA.  Similar to the flow and solids 
boundary conditions, a 52-year model projection time series was developed by repeating the 
scaled-down 26-year time series. 

Also, for specifying the 52-year time series of PCB boundary conditions in the West Branch, it 
was further assumed that the sediments would naturally attenuate (to some degree) following 
remediation of the major PCB source.  Since there are no data from the West Branch to 
estimate such an attenuation rate, PCB levels in the West Branch boundary condition were 
reduced exponentially at a 20-year half-life based on a temporal trend analysis conducted by 
EPA (see MIA for additional discussion).  The 52-year West Branch PCB boundary condition 
time series used during the model projection simulations is presented on Figure 3-13. 

Tributaries 

As described in the MIA, the PCB boundary conditions for tributaries in the model projections 
were developed to reflect inputs of PCBs from atmospheric sources.  This was accomplished 
by setting tributary PCB concentrations to a starting value of 0.11 nanograms per liter (ng/L).56  
This value was subsequently reduced exponentially at a 10-year half-life to reflect long-term 
reductions in atmospheric PCB loadings during the projection period.  Figure 3-14 presents 
the 52-year PCB boundary condition time series that was used for the modeled tributaries 
during the model simulations. 

Direct Drainage 

In the MIA, GE stated that direct runoff entering the River from the watershed, which includes 
floodplain soils containing PCBs, could contribute some amount of PCBs to the River.  
Following additional discussions with EPA, GE determined that PCB inputs from direct 
drainage are likely small and would be difficult to estimate given anticipated changes in 
floodplain soil PCB levels due to the floodplain remedial alternatives described in Section 6.  

                                                      

56  GE was directed by EPA to use this starting concentration of 0.11 ng/L for the tributary PCB boundary 
conditions in the CMS model projections; the methodology used to determine this value is described in 
EPA’s May 24, 2007 conditional approval letter for the MIA. 
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For these reasons, the model projections assumed that zero PCB load enters the River via 
direct drainage. 

3.2.3 Initial Conditions 

Sediment 

The sediment initial conditions (i.e., horizontal and vertical distribution of PCB concentrations) 
required for simulation of future conditions were set equal to the results predicted by the 
model at the end of the validation period (i.e., 2004). 

Fish 

Similar to sediments, fish PCB initial conditions required for simulation of future conditions 
were set equal to the results predicted by the model at the end of the validation period (i.e., 
2004). 

In its September 9, 2008 comments on the CMS Report (General Comment 17), EPA stated 
that these initial concentrations from the end of the validation period are no longer applicable 
to the current PCB loading regime that exists in the East Branch after remediation, and that 
different starting concentrations would result from “spinning up” the first year of the simulation 
– i.e., the process whereby initial conditions in the fish are determined by running the FCM 
with constant water column and sediment exposures (based on post-remediation conditions 
for the East Branch) for a period of time that is sufficient for the fish to reach equilibrium with 
those exposures.  EPA requested that GE discuss the effect of this issue on the assessment 
of the sediment alternatives.  Since GE and EPA had previously agreed that the model 
projections would begin at the end of the model validation period, GE has not changed its 
basic approach to determining the initial fish concentrations.  However, in response to EPA’s 
comment, GE has conducted a sensitivity analysis comparing those initial concentrations with 
the initial concentrations determined by “spinning up” the first year.  That sensitivity analysis is 
included in Appendix I.  As discussed there, although there are some differences in the initial 
concentrations, given the long simulation period used in the CMS modeling, resetting the 
initial condition of the fish has no impact on predicted fish concentrations at the end of the 
simulation.57  

                                                      

57 As discussed in Section 6.2.5.2, the most recent adult fish sampling data from Reach 5B/5C and 
Reach 6 (Woods Pond), collected in 2008, show lower PCB concentrations in those fish than the initial 
concentrations used in EPA’s model or the spun-up initial concentrations (with more pronounced 
differences in fillets than in whole body concentrations).  This suggests that future concentrations in fish 
resulting from upstream remediation and natural recovery processes may be lower than those predicted 
by EPA’s model, although additional future data collections would be needed to confirm such a trend. 
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3.2.4 Simulation of Remedial Actions 

As described in the CMS Proposal, the remedial technologies that comprise the alternatives 
discussed in Section 4 of this Report consist of two groups: (1) “passive” alternatives, which 
include no action and MNR (SED 1 and SED 2, respectively); and (2) alternatives that contain 
some form of in-river remediation work consisting of removal, capping, and/or thin-layer 
capping (SED 3 through SED 10).  Model simulation of SED 1 and SED 2 required no change 
to the model framework since the processes that govern these remedial alternatives are 
implicitly accounted for in EPA’s model (e.g., sediment deposition).  However, simulation of 
the remaining remedial alternatives required specification of the following: 

• Timing and production rates for the remedial alternatives (Section 3.2.4.1); 

• Post-remediation PCB concentrations in backfill and capping materials (Section 3.2.4.2); 

• PCB releases during sediment removal (Section 3.2.4.3); 

• Representation of bank soil removal and stabilization (Section 3.2.4.4); and 

• Sediment properties (e.g., grain size distribution, bulk density, porosity, and organic 
carbon content) of capping and backfill materials (Section 3.2.4.5). 

In an attempt to improve the efficiency of model simulations of sediment remedial alternatives, 
GE developed computer code and model pre-processors (hereafter referred to as the 
“remediation code”) to represent the various in-river remediation technologies in the EFDC 
simulations.  These code changes consisted of the following: 

• Modifying the simulated sediment PCB concentrations to reflect removal and subsequent 
placement of a cap or backfill material (except for SED 10, for which code changes were 
made to allow simulation of removal without subsequent capping or backfill in Woods 
Pond); 

• Including the PCB loads that result from resuspension/releases during dredging in the 
water column mass balance; 

• Setting specified bank erosion rates to zero to represent bank stabilization; and 

• Changing the model bed structure by adding the appropriate mass of solids to represent 
placement of a cap (without prior sediment removal) or a thin-layer cap. 
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The remediation code performs these functions according to an approximate remediation 
schedule developed for each alternative, which was described in Section 3.1.4.4 and is 
discussed further in Section 3.2.4.1.  A technical memorandum summarizing the remediation 
code (and a copy of the code itself) was transmitted to EPA on May 14, 2007; the remediation 
code was conditionally approved by EPA on July 11, 2007.58  In addition, Attachment B-1 to 
Appendix B in the 2009 Work Plan (conditionally approved by EPA on January 15, 2010) 
described additional changes that were made to the remediation code for simulation of the 
Woods Pond elements of SED 9 and SED 10 (as discussed further in footnote 59 below). 

3.2.4.1 Timing and Production Rates 

As described in Section 3.2.1, sediment remedial scenario simulations were conducted over a 
52-year period that consists of two cycles of EPA’s 26-year validation hydrograph (or a 
minimum of 30 years following completion of the simulated remedy, whichever is longer).  For 
all of the active remediation alternatives simulated, the start of remediation was specified to 
begin in the first year of the projection period. 

The timing and production rates used to simulate the remedial action alternatives that involve 
removal and/or capping were consistent with those described in Section 3.1.6.  Specifically, 
model-simulated remediation was completed according to the construction durations 
described in Section 3.1.6 and considered the times required for implementation of remedial 
activities in each subreach, as shown on Figures 3-2a through 3-2h and summarized in Table 
3-8).  

Additionally, the simulation of remedial scenarios assumed that remediation would progress 
from upstream to downstream, at a rate consistent with the construction schedules described 
above, except in backwaters, where remediation was specified to progress from north to 
south once channel remediation reached the entrance to the backwater.  It was assumed that 
remediation would occur during nine months of each year, consistent with the construction 
schedules described in Section 3.1.4.   

Simulated areas of removal/capping in the model were consistent with those described in 
Table 1-1 and Section 3.1.1, and shown on figures in the detailed evaluations of the 
alternatives presented in Section 6. 

                                                      

58  In an attachment to that conditional approval letter, EPA included a document summarizing a number 
of comments it had on the remediation code that were subsequently addressed by GE. 
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3.2.4.2 Post-Remediation PCB Concentrations 

All the sediment alternatives except SED 1 and SED 2 include sediment removal, capping, 
and/or thin-layer capping.  Sediment removal with capping, capping without prior removal, 
and thin-layer capping were simulated in the model by changing the sediment bed PCB 
concentrations in the appropriate model grid cells from the current predicted value to an 
estimated post-remediation concentration.  Furthermore, simulation of removal of a portion of 
Woods Pond without subsequent capping or backfill, as in SED 10, required certain 
adjustments to the model to represent post-remediation concentrations.  The post-
remediation concentrations used for these simulations are described below. 

Cap/Backfill PCB Concentrations for Mechanical Dredging in the Dry and Thin-Layer Capping 

As described in the CMS Proposal, “base case” model simulations of mechanical dredging in 
the dry (with subsequent addition of cap or backfill material) and thin-layer capping applied a 
concentration of 0.021 mg/kg for the cap/backfill materials.  This value is the PCB 
concentration used for backfill in remedial action evaluations in areas outside the River under 
the CD, and represents one-half of the average PCB detection limit from sampling of backfill 
sources.  In addition, the alternative “lower-bound” model simulations were performed using a 
PCB concentration of 0 mg/kg in cap/backfill materials, as directed by EPA in its conditional 
approval of the CMS Proposal. 

Cap/Backfill PCB Concentrations for Dredging in the Wet and Capping Without Removal 

Simulation of hydraulic or mechanical dredging in the wet (with subsequent addition of cap or 
backfill material) and capping alone (without prior removal) required the specification of a 
starting PCB concentration for the post-placement cap/backfill material.  This initial 
concentration is higher than that of the cap/backfill material described above to reflect the 
mixing between the native sediment and the cap/backfill material that is likely to occur during 
placement.  For the model simulations, the EPA-approved initial post-remediation sediment 
PCB concentrations are as follows: 

• For hydraulic or mechanical dredging in the wet with subsequent addition of cap/backfill 
material, the initial post-remediation PCB concentration of the cap/backfill material was 
calculated as the vertical average concentration of sediments removed (within an 
individual grid cell) times 0.01.  This represents a “reduction efficiency” of 99% from the 
pre-remediation sediment concentration due to the cap/backfill placement and reflects the 
likelihood of some mixing between the disturbed native sediment and the cap/backfill 
material.  This value was determined based on a review of literature and information from 
other sites.  Details are provided in the MIA. 
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• For capping alone (i.e., without prior removal), the starting PCB mass in the cap material 
was calculated assuming that 1% of the PCB mass within the upper 6 inches of sediment 
would be uniformly mixed into the cap material upon placement (i.e., 99% reduction 
efficiency).  

In addition, the alternative “lower-bound” model simulations were conducted assuming that no 
mixing occurs between disturbed native sediments and the cap/backfill material (i.e., 100% 
reduction efficiency from the cap/backfill placement), as directed by EPA in its conditional 
approval of the MIA. 

Residual PCB Concentrations in Uncapped Sediments following Removal in Woods Pond 
under SED 10 

As discussed above, remediation in Woods Pond under SED 10 involves the removal of 2.5 
feet of sediment, with no replacement backfill or cap, in portions of the Pond containing 
generally higher PCB concentrations.  Since this alternative does not include capping or 
backfilling in Woods Pond after removal, it results in deeper bed layers in the model becoming 
the new sediment bed surface following remediation.  Therefore, an additional consideration 
in setting up the model simulation of SED 10 was the reasonableness of using the Woods 
Pond sediment PCB concentrations at a depth of 2.5 feet predicted by EPA’s model at the 
end of the validation period as the initial conditions for the model projections runs.  
Comparison of PCB data collected at this depth by EPA in 1998 and 1999 with predicted PCB 
concentrations at the end of the model validation period (1979-2004) at a similar depth 
indicates a significant disparity between the data and the model-predicted concentrations in 
the portion of Woods Pond subject to removal under SED 10.  Specifically, the data-based 
average PCB concentration in this portion of the Pond at a depth of 2.5 feet is approximately 
5 mg/kg while the model-predicted average PCB concentration in this same area and depth is 
approximately 17 mg/kg, approximately three times higher than the data-based concentration.  
As described in the 2009 Work Plan, this disparity is understandable because the EPA model 
calibration effort was focused on surface sediment PCB data (i.e., 0 to 6 inches).  Therefore, 
to resolve this difference in the model and in accordance with the 2009 Work Plan, the initial 
conditions for sediment PCB concentrations in the portion of Woods Pond subject to removal 
were adjusted to match the data-based average of 5 mg/kg. 

A similar disparity was found to exist between the data and the surface sediment PCB 
concentrations predicted by the model at the end of the validation period for the portion of the 
Pond that would not be subject to removal under SED 10.  As with the deeper sediments, this 
disparity calls into question the reasonableness of using the results from the validation model 
run as initial conditions for the model projection runs at this scale.  Under this alternative, the 
portion of the Pond selected for removal is an area containing PCB concentrations shown by 
the data to be generally greater than 13 mg/kg in the top 6 inches, while the data in the 
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remaining portion of the Pond (which would be subject to MNR) generally show PCB 
concentrations that are at or below this level (see Figure B-2a in the 2009 Work Plan).  
However, the model-predicted average surface sediment PCB concentration in this portion of 
the Pond is 41 mg/kg – approximately six times higher than the data-based average (7 mg/kg) 
in this portion of the Pond.  In this situation, because the data in the portion of the Pond 
subject to MNR show lower PCB concentrations than those currently predicted by the model 
at the end of the validation period, the 0- to 6-inch sediment PCB concentrations in that 
portion of Woods Pond under SED 10 were also adjusted in the model, in accordance with 
the 2009 Work Plan, to match the data-based average of 7 mg/kg for simulation of SED 10.59 

These data-based adjustments were approved by EPA in its January 15, 2010 letter.60 

3.2.4.3 PCB Release during Excavation and Capping 

The rate of resuspension of PCBs during dredging or capping activities within the River will 
vary depending on the approach and type of equipment used.  As described in the CMS 
Proposal and the initial CMS Report, model simulations of remedial scenarios that include 
hydraulic dredging or mechanical dredging in the wet assumed a release to the water column 
of 1% of the mass of dredged sediment solids and PCBs for hydraulic dredging and 2% for 
mechanical dredging from a barge.  Releases of solids and PCBs during dredging were 
specified in the model as a mass flux that enters the water column from an individual grid cell 
undergoing dredging.  Simulations involving mechanical dredging in the dry, capping without 
removal, and thin-layer capping conservatively assumed that no mass of PCBs or solids 
would be released to the water column during such activities. 

In the 2009 Work Plan, GE explained that, since SED 9 would involve sediment excavation in 
Reach 5A using equipment operating in the river channel while the river water was flowing, 

                                                      

59  The fact that SED 10 would change the bathymetry of Woods Pond through removal of sediments 
with no replacement backfill or cap also required a revision of the model code.  Similarly, the model code 
needed to be modified to reflect the fact that SED 9 would involve, in the shallow area of Woods Pond, 
sediment removal to a depth greater than the thickness of the cap (i.e., 3.5-foot removal followed by 
placement of a 1-foot cap), which would likewise change the bathymetry of the Pond.  The model code 
revisions that were made to simulate such changes in the bathymetry of the Pond were described in 
Attachment B-1 to Appendix B to the 2009 Work Plan. 
60  In Comment #19 of that letter, EPA incorrectly stated that the average sediment PCB concentration 
for the portion of the Pond designated for sediment removal was calculated from the model results at the 
end of the validation period, while the average PCB concentration for the portion of the Pond subject to 
MNR was calculated from the data.  In fact, the values stated above (and in the original Work Plan) for 
both the removal and MNR areas of the Pond were calculated from the data.  Also, as directed by EPA 
in Comment #19, the same data-based approach was used to calculate average carbon-normalized 
sediment PCB concentrations, from which the nominal TOC for partitioning (FMD, Appendix B3, page 8) 
was calculated.  The TOC values specified for the model simulation of SED 10 in the remediated and 
MNR portions of the Pond were 5.0% and 5.4%, respectively.   
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the PCB resuspension rates during dredging would be higher than that previously approved 
for mechanical dredging from a barge in downstream areas.  Recognizing the uncertainty in 
estimating the resuspension rate associated with sediment excavation using equipment 
operating on the river bottom, GE proposed specifying the resuspension rate in the model for 
SED 9 in Reach 5A as a range (5% to 9%) to capture this uncertainty.  

In its January 15, 2010 letter, EPA rejected GE’s proposal and directed GE to use, in the 
evaluation of SED 9 in Reach 5A, the same 2% resuspension rate previously approved for 
mechanical dredging from a barge.  GE invoked dispute resolution on this directive.  In its final 
decision dated June 10, 2010, EPA upheld its prior decision and directed GE to use a 2% 
resuspension rate for the sediment removal activities in Reach 5A under SED 9.  As noted 
above, while GE disagrees with that decision, it has used the rate specified by EPA in the 
modeling of SED 9. 

3.2.4.4 Bank Soil Removal and Stabilization Assumptions 

In addition to removal and/or capping, SED 3 through SED 10 all include removal and 
stabilization of some or all erodible banks containing PCBs within the upper portion of the 
PSA.  The only such areas that have been identified and represented in EPA’s model are 
located within Reaches 5A and 5B.  For the simulation of these alternatives, bank 
removal/stabilization was represented in the model by setting the bank erosion rates to zero in 
the appropriate model grid cells. 

3.2.4.5 Bed Properties for Simulation of Backfill and Cap Placement 

Each of the alternatives that includes sediment removal provides for replacement to grade 
with backfill or a cap, with the exception of some portions of Woods Pond under SED 9 
(where the cap would be thinner than the depth of removal) and SED 10 (where there would 
be no replacement of the removed sediment).  In the model simulations of all alternatives, the 
physical properties of the backfill/cap material (e.g., grain size distribution, bulk density, 
porosity, and TOC) were assumed to be same as the properties of the native sediments 
removed.61  Likewise, for thin-layer capping, the bed properties of the cap material in the 
model were assumed to be the same as those of the surficial sediment layer.  This modeling 
simplification for caps and thin-layer caps was made to avoid the need to specify for each 
sediment alternative the various properties of backfill/cap material that are typically 
determined during design, as that was considered beyond the scope of the CMS.  This 
approach was discussed with EPA during a technical team meeting held in January 2007.   

                                                      

61  This includes the 6-inch “active,” or sorptive, layer which would be part of the cap in some areas 
under SED 9. 
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For the simulation of capping, based on the assumption that the cap would include an 
appropriately sized armor stone layer designed to resist erosion, the properties of the cap 
material were specified in the model such that erosion of the cap material would not occur.  
This was achieved in the model by specifying an additional non-cohesive sediment class for 
the cap material (specified as NC4, as documented in the Remediation Code technical 
memorandum [QEA, 2007]) having the same physical properties as the coarsest native non-
cohesive sediment class (NC3) but a higher critical shear stress to avoid erosion of the cap 
material. 

In the model, placement of a thin-layer cap or cap (without prior removal) was represented as 
an addition of those materials to the existing sediment surface.  This was achieved in the 
model by numerically altering the simulated sediment bed structure within the appropriate 
model grid cells to represent an “instantaneous deposition” of additional solids (representing 
placement of the cap/backfill material).  The mass of cap material added to the bed was 
based on the simulated thickness of the cap or the thin-layer cap.  As discussed in Section 
3.1.3, the simulated thin-layer cap and cap (without prior removal) thicknesses were 6 and 18 
inches, respectively, except under SED 9.  For SED 9, the simulated cap thickness in areas 
without prior removal (i.e., backwater areas with water depth greater than 4 feet) is 12 inches.  
In the model simulation, the thin-layer cap material (6 inches) was subject to mixing, erosion, 
and deposition, while the thicker cap was assumed to include armoring (except for the deep 
backwater cap in SED 9, which would not include an armor layer) as discussed above and 
thus would not be subject to erosion.  

3.2.5 CT 1-D Analysis 

The model developed by EPA does not extend below Rising Pond Dam and therefore it 
cannot be used to predict the response of the River in Connecticut to various potential 
remedial scenarios.  For this reason, GE developed a semi-quantitative one-dimensional (1-
D) framework that incorporates the available data from the Connecticut section of the River, 
as well as predictions from the EPA Downstream Model, to provide estimates of future 
changes in PCB concentrations within the major Connecticut impoundments of the River in 
response to remedial actions performed upstream.   

This framework, referred hereafter as the “CT 1-D Analysis,” was generally described in the 
CMS Proposal and conditionally approved by EPA in its April 13, 2007 letter.  In brief, the CT 
1-D Analysis estimates surface sediment and fish PCB concentrations within the Connecticut 
impoundments based on the following four steps: 

(1) Estimates of water column dissolved and particulate-phase PCB concentrations within the 
Bulls Bridge Dam impoundment were developed based on predictions from the EPA 
“Downstream Model” of PCB concentrations passing over Rising Pond Dam, modified by 
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an attenuation factor developed from spatial differences in river flow and suspended 
solids loading. 

(2) A one-dimensional mass balance model of the sediment column was developed to relate 
the calculated water column particulate-phase PCB concentrations (described in Step 1 
above) to estimated surface sediment PCB concentrations within the bioavailable zone of 
the Bulls Bridge Dam impoundment. 

(3) Attenuation factors developed from measured and estimated increases in river flow were 
applied to estimate water column and surface sediment PCB concentrations at the further 
downstream impoundments (Lake Lillinonah, Lake Zoar, Lake Housatonic) from PCB 
concentrations calculated for Bulls Bridge Dam as described in Steps 1 and 2 above. 

(4) The EPA FCM from Reach 8 (as directed by EPA in its conditional approval of the CMS 
Proposal) was utilized to simulate fish PCB concentrations in the four Connecticut 
impoundments using water column and surface sediment exposure concentrations 
calculated as described in Steps 1 through 3 above.   

A detailed description of the CT 1-D Analysis is presented in Appendix J.  As discussed in that 
appendix, while the CT 1-D Analysis provides a means of generally estimating the impact of 
the different sediment alternatives on the four major Connecticut impoundments, the results 
are very uncertain due to the empirical, semi-quantitative nature of the analysis, as well as the 
significant data limitations.   As such, the estimates cannot be regarded as reliable predictions 
of specific PCB concentrations, and thus cannot be used as a reliable way of making fine 
distinctions among the alternatives, particularly when the concentrations are low and 
generally similar. 

3.3 Method for Evaluating Impacts of Riverbank Stabilization and Riverbed Capping 
on Geomorphic Processes 

As part of the evaluations of the sediment alternatives, assessments have been conducted 
regarding the impacts of the bank stabilization work and sediment removal/capping activities 
on geomorphic processes affecting the River and the riverbank, including natural erosion and 
lateral movement of banks, sediment movement within the River, and other hydrological 
parameters of the River.  These assessments have focused on the impacts of the sediment 
alternatives within Reaches 5A and 5B because the bank stabilization activities would occur 
only in Reaches 5A and 5B and because the effects of sediment remediation on river 
morphology are potentially more significant in these two upper reaches than in the 
downstream reaches. 
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The impacts from the bank stabilization activities on natural erosion and lateral movement of 
the banks have been evaluated based on consideration of the geomorphic factors affecting 
the banks.  Specifically, since bank stabilization measures would be intended, by design, to 
prevent significant bank soil erosion and hold the banks in a stable state, they would, if 
successful, permanently curtail or eliminate the current bank erosion and lateral channel 
migration processes, which have produced a heterogeneous mix of riverbank features (e.g., 
vertical and undercut banks) that are important to several wildlife species.  These impacts are 
discussed further in Section 5.3.2 in connection with the ecological impacts of bank 
stabilization. 

In addition, both the bank stabilization and the sediment capping/armoring in Reaches 5A and 
5B would reduce the supply of sediment to the River, which has the potential to affect a 
number of in-river geomorphological processes (e.g., sediment transport as bedload or 
suspended load, point bar development, and channel width, depth, and slope, as determined 
by sediment deposition/erosion patterns), as well as certain other in-river processes (e.g., 
water depth and velocities).  The potential impacts of the sediment alternatives on these in-
river processes have been evaluated qualitatively from a geomorphology perspective.  In 
addition, a more quantitative assessment has been conducted with the EPA model to 
evaluate the potential impact of bank stabilization and riverbed armoring on the in-river 
geomorphic and hydrologic parameters.  This analysis used results from the simulation of 
each sediment alternative with EPA’s model to assess whether or not the reduced sediment 
load associated with bank stabilization and bed armoring would significantly impact in-river 
geomorphic processes, as indicated by changes in long-term sediment deposition and 
erosion patterns (i.e., bed elevation change).  For each sediment alternative, the model-
predicted bed elevation change within Reach 5 under the given alternative was compared to 
that predicted under no action (SED 1).  For these comparisons, differences in sediment bed 
elevation between simulations were used as surrogates for changes in the hydrologic 
parameters described above (water depth and velocity).  Changes in bed elevation are a 
reasonable surrogate for water depth and velocity since, as bed elevation increases with 
respect to an initial datum, current velocity tends to increase as water depth decreases (and 
vice versa).     

3.4 Method for Evaluating Impacts of Post-Construction Events on Remediated Areas 

For alternatives that include placement of a cap, a thin-layer cap, or backfill material, an 
evaluation was performed of the impacts of post-construction high-flow events on the stability 
of those materials in remediated areas.  To do this, model predictions of erosion during high-
flow events in areas receiving an engineered cap with an armor layer, a thin-layer cap, a cap 
consisting of an active layer overlain by a habitat/bioturbation layer (as specified by EPA for 
certain areas under SED 9), or backfill were evaluated to assess cap/backfill stability for each 
alternative.  Two metrics were used in this assessment: (1) the area predicted to remain 
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stable (i.e., undergo limited or no erosion) for the full duration of the model projection, 
including the extreme (50- to 100-year) flow event simulated in Year 26 (see Section 3.2.2);62 
and (2) the predicted impact of such erosion (if any) on reach-average 0- to 6-inch surface 
sediment PCB concentrations.  Since an engineered cap with an armor layer would be 
designed to resist erosion, the model inputs were specified accordingly, and thus such caps 
were predicted to be 100% stable.  For the other cover types, a thin-layer cap was considered 
stable when EPA’s model predicted that at least 1 inch of this material would remain for the 
full duration of the model projection; and backfill, as well as caps consisting of an active layer 
overlain by a habitat/bioturbation layer, were considered stable when at least 50% of the 
material remained for the full duration of the model projection (including the extreme flow 
event).  

In addition to impacts resulting from high-flow or storm events described above, there are a 
number of other processes that could cause deeper mixing in areas subject to thin-layer caps 
and, to a lesser degree, engineered caps.  One of these is turbulence generated by propeller 
wash from boat traffic (not simulated by the model), which has the potential to cause scour of 
the sediment bed and thus of any cap or thin-layer cap.  The potential for sediment bed scour 
from propeller wash depends on such factors as boat motor horsepower, size of propeller, 
water depth, etc.  However, GE has not observed engine-propelled boat traffic of any 
significance in areas where thin-layer capping would be applied under any alternative.  If 
these boats were used on the River, it is anticipated that this traffic would be within deeper 
water areas, thereby lessening the effects of propeller wash on the sediment bed.  For areas 
subject to engineered caps, where cap erosion is considered likely, the caps would be 
designed with an armor stone layer to withstand propeller-generated turbulence.  While 
disturbances could also result from boat anchors and canoes, these effects are anticipated to 
be localized and minimal in severity.  For these reasons, the potential impact of boat traffic on 
caps or thin-layer caps has not been separately considered in the detailed evaluation of the 
individual sediment alternatives in Section 6.  

GE has also evaluated the potential impacts to the thin-layer or engineered caps from 
“megafauna.”  This evaluation focused on common fish species observed in the Housatonic 
River, most notably carp (bottom feeder) and largemouth bass (nest-builder).  Both of these 
fish species are abundant, reach large sizes in the Housatonic River, and may be expected to 
impact sediments more than other fish species that perform a similar function (e.g., bottom 
feeding by bullhead, nest-building by bluegill).  This evaluation was presented in the 
Response to General Comment 15 in the Interim Response.  As discussed there, the feeding 
and spawning activities of carp are not expected to impact engineered caps that contain an 

                                                      

62  Review of model results indicated that, in general, the most significant erosion is predicted to occur 
during the extreme flow event.  Thus, that event was a primary focus of this analysis (although other high 
flow events occurring within the projection period were evaluated as well). 
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armor layer due to the presence of the armor stone that would be designed to withstand 
effects from biota/bioturbation and the fact that spawning typically does not occur in the 
channel areas subject to such caps (but rather in the backwater areas).  However, carp may 
have some influence on portions of thin-layer caps or engineered caps without an armor layer 
due to foraging in sediments, uprooting of plants, and thrashing behavior during spawning.  
Similarly, the feeding and spawning activities of largemouth bass are not expected to impact 
the engineered caps that contain an armor layer due to the presence of the armor stone, but 
may have some influence on portions of the thin-layer caps or engineered caps without an 
armor layer by excavating nests.  In these circumstances, in the detailed evaluation of 
sediment alternatives, the potential effect of bioturbation by megafauna has not been 
separately considered for engineered caps that contain an armor layer, but has been 
considered qualitatively in the assessment of thin-layer caps and other caps that do not 
contain an armor layer.        

In short, for the above reasons, in the detailed evaluations of the sediment alternatives in 
Section 6, the assessment of the potential impacts of post-construction physical events on 
engineered caps, thin-layer caps, and backfill has focused primarily on the effects of high 
flow/storm events, with some qualitative consideration of the effects of bioturbation on thin-
layer and other caps without an armor layer.   

3.5 Spatial Scale and Other Averaging Assumptions for Model Simulations 

A number of quantitative forecast metrics generated from the model outputs were used to 
differentiate the impacts of remedial alternatives on PCBs in the water column, sediment, and 
fish.  The primary metrics include water column concentrations at several key locations (i.e., 
the same locations used for model calibration and validation by EPA), surface sediment 
concentrations averaged over various spatial scales (see Section 3.3.1), and fish tissue 
concentrations averaged by subreach.63  For the fish tissue evaluations, as discussed in 
Section 3.3.2, model-computed whole-body PCB concentrations were converted to fillet-
based concentrations for use in the evaluation of human receptors, while whole-body 
concentrations for various species and size classes were used in the evaluation of ecological 
receptors. 
                                                      

63 GE identified an inconsistency in reach definitions between what EPA defined in the model as 
Reaches 5D and 6 and how GE operationally defined these reaches for the purposes of the CMS 
remedial alternatives.  The boundary between Reaches 5C and 6 that GE defined in the CMS Proposal 
is further south than the definition of that boundary in the EPA model; the boundary was moved further 
south for the purposes of the CMS because the point where the River changes from the narrow entry 
channels to where it opens up to the much wider pond itself serves as an obvious break-point where 
different remedial technologies may be used and/or different constructability issues may be encountered.  
Also, the EPA EFDC model included one large backwater in the average for Reach 6, rather than in 
Reach 5D (the backwater reach).  With EPA concurrence, the definition of these reaches in EFDC has 
been modified to be consistent with the definition of these reaches used for the CMS. 
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In addition, several other model output metrics were used to support the evaluation of 
alternatives discussed in Section 6, including: 

• Four-day average water column PCB concentrations for comparison to the PCB ambient 
water quality criterion for freshwater chronic aquatic life; 

• The water column PCB load transported to downstream reaches, which was quantified as 
the annual PCB loads exiting the PSA (i.e., load passing Woods Pond Dam) and exiting 
the Downstream Model domain (i.e., load passing Rising Pond Dam that enters Reach 9) 
at the end of the simulation; 

• Estimates of the mass of PCBs removed/remaining after completion of removal actions; 

• Calculations of the extent of erosion, if any, occurring in areas that were simulated to 
receive caps or thin-layer caps (as discussed in Section 3.4); 

• The annual PCB flux from the River to the floodplain in the PSA at the end of the 
simulation (computed to evaluate the change in mass of PCBs transported from the River 
to the floodplain due to the various sediment alternatives);  

• The PCB mass transported during the simulated extreme event (described in Section 
3.2.2.1); and 

• Changes in the PCB and sediment mass trapping efficiency of Woods Pond that would 
result from certain remedial actions in the Pond – i.e., deepening of the Pond due to 
sediment removal without any replacement or with replacement by a cap that is thinner 
than the removal depth, or reduction in water depth due to placement of a cap or thin-
layer cap without removal.  This change has been quantified as the average change in 
PCB or sediment load entering and exiting the Pond after remediation. 

The following sections describe specific averaging assumptions and spatial scales over which 
model outputs were evaluated in the Revised CMS.  Most of these were dictated by the 
averaging areas and assumptions associated with the applicable IMPG comparisons. 

3.5.1 Evaluation of Achievement of Ambient Water Quality Criteria 

The potential chemical-specific ARARs, set forth in the ARARs tables in Appendix C, include 
federal and state ambient water quality criteria for PCBs.  One of these criteria is the 
freshwater chronic aquatic life criterion of 0.014 μg/L.  This criterion, like other criteria 
continuous concentration (CCC) values developed by EPA for aquatic life protection, is based 
on a 4-day average not to be exceeded more than once every 3 years (see 40 CFR § 
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131.36(c)(2)(ii)).  However, it is unclear whether the 4-day averages to be used in comparing 
water quality data to this criterion are to be calculated as rolling averages (i.e., starting a new 
4-day average each day) or 4-day “block” averages.  To assess this issue, in Response to 
Specific Comment 62 in the Interim Response, GE presented 4-day averages computed both 
ways over the last three years of the model projections for the sediment alternatives 
evaluated in the original CMS Report (SED 1 through SED 8), and then compared those 
averages to the freshwater aquatic life criterion to estimate the number of exceedances during 
this period.  Review of these comparisons indicated that the predicted exceedances for most 
of the sediment removal alternatives (SED 3 through SED 6 and SED 8) using the rolling 
average method were driven by a single high-flow event.  In this situation, and given that the 
criterion permits one allowable exceedance in a 3-year period, GE concluded that use of 
block averages is more appropriate for assessing achievement of this criterion.   

The discussions of individual sediment alternatives in Section 6 of this Revised CMS Report 
present 4-day averages computed both ways over the last 3 years of the model projection.  
However, based on the above-described analyses, the evaluations of whether those 
alternatives would achieve the freshwater aquatic life criterion are based on the 4-day 
averages computed using the “block” averaging method. 

By contrast, the ambient water quality criteria for human health protection from consumption 
of water and organisms (or organisms only) are based on lifetime exposure.  Thus, 
achievement of these criteria is evaluated by comparing annual average water column 
concentrations to those criteria.  

3.5.2 Evaluation of Sediment PCB Levels 

To assess post-remediation sediment concentrations resulting from the sediment alternatives, 
the model-predicted spatial and temporal distributions of PCBs within river sediments were 
quantified as subreach-averaged surface sediment PCB concentrations.  For the evaluation of 
post-remediation sediment levels in Connecticut, temporal distributions of surface sediment 
PCB concentrations were generated for each of the impoundments modeled as part of the CT 
1-D Analysis (i.e., Bulls Bridge, Lake Lillinonah, Lake Zoar, and Lake Housatonic; averaged 
by impoundment).  For the purposes of these evaluations, as well as for making comparisons 
to IMPGs, the surface sediment layer was defined as the top 6-inch average in the model 
outputs, consistent with the depth interval used by EPA to calculate risks to human and 
ecological receptors from exposure to sediments in the HHRA and ERA, respectively. 

For comparison to the various sediment IMPGs, model outputs were averaged using the 
same averaging areas that were used to develop the IMPG values, as described below: 
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Human Direct Contact with Sediments 

Model-predicted surface sediment concentrations were averaged over each of the eight 
sediment exposure areas identified in the HHRA: 

• SA 1:  Confluence to New Lenox Road. 

• SA 2:  New Lenox Road to Woods Pond Headwaters. 

• SA 3:  Woods Pond. 

• SA 4:  Columbia Mill Dam impoundment. 

• SA 5:  Eagle Mill Dam impoundment. 

• SA 6:  Willow Mill Dam impoundment. 

• SA 7:  Glendale Dam impoundment. 

• SA 8:  Rising Pond.  

As defined in the HHRA, the sediment exposure areas associated with the various 
impoundments (i.e., SA 3 through SA 8) generally only extend approximately 6 meters from 
shore.  Due to the coarser spatial resolution of the EFDC model grid in shoreline areas (i.e., 
model grid cells generally extend anywhere from 20 to 60 meters from shore), model grid cells 
adjacent to the shoreline for these impoundment areas were selected as representative of the 
6-meter exposure area.  Figures 3-15a and 3-15b illustrate the model grid cells selected to 
represent the sediment human direct contact exposure areas in Reaches 5/6 and 7/8, 
respectively. 

Benthic Invertebrates 

For comparison to the benthic invertebrate IMPGs, model-predicted surface sediment 
concentrations were averaged over individual spatial bins in Reaches 5 and 6, as directed by 
EPA (see April 13, 2007 conditional approval letter for the CMS Proposal).  For Reaches 7 
and 8, surface sediment concentrations were averaged over each of the EPA-defined 
channel/impoundment subreaches, as EPA did not develop spatial bins for those reaches; 
these subreaches were thus used as averaging areas for evaluating benthic invertebrate 
exposure in this portion of the River.  Figures 3-16a and 3-16b present the averaging areas 
used for benthic invertebrate sediment IMPG comparisons in Reaches 5/6 and 7/8, 
respectively. 
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Amphibians (represented by Wood Frog) 

The primary averaging areas for assessing amphibian IMPGs are the vernal pools, which 
were evaluated as part of the floodplain (see Section 5.2.3.1).  However, as directed by EPA 
(see April 13, 2007 conditional approval letter for the CMS Proposal), individual backwater 
areas were also included as sediment averaging areas used for comparison to the amphibian 
IMPGs.  The areas treated as backwaters in these evaluations (as shown on Figure 1-1) were 
delineated based on EPA mapping of habitat types in the ERA (including vernal pools), EPA 
mapping of “boatable” areas in the HHRA, and review of aerial photography.  Figure 3-17 
shows the model grid cells that were averaged to represent these backwater areas for use in 
amphibian IMPG comparisons for the sediment alternatives. 

Insectivorous Birds (represented by Wood Duck) 

As described in Section 4.2.3.3, GE has used a conservative 1-km foraging range for wood 
ducks to establish averaging area boundaries within the floodplain of the PSA.  For 
comparison to pre-set target sediment levels (as defined in Section 2.2.2.3) for the 
assessment of insectivorous birds, the same 1-km averaging areas used in the comparison to 
floodplain IMPGs were utilized.  (These averaging areas were also used in evaluating 
whether the combined sediment-floodplain alternatives would attain the insectivorous bird 
IMPG, as discussed in 4.2.3.5.)  Figure 3-18 shows the EFDC grid cells that were used to 
define the 1-km sediment averaging areas for these comparisons. 

Piscivorous Mammals (represented by Mink) 

As described in Section 4.2.3.4, GE has used two averaging areas (as specified by EPA) to 
represent mink foraging areas within the floodplain – one consisting of Reaches 5A and 5B 
and one consisting of Reaches 5C, 5D, and 6.  For comparison to pre-set target sediment 
levels (as defined in Section 2.2.2.3) for the assessment of piscivorous mammals, the same 
averaging areas used in the comparison to floodplain IMPGs were used.  (These averaging 
areas were also used in evaluating whether the combined sediment-floodplain alternatives 
would attain the piscivorous mammal IMPGs, as discussed in 4.2.3.5.)  Figure 3-19 shows the 
EFDC grid cells that were used to define the sediment averaging areas for these 
comparisons. 

3.5.3 Evaluation of Fish PCB Levels 

As described above, comparisons of model-predicted fish concentrations to the relevant 
IMPGs were conducted on the scale of an individual subreach (the same scale used in the 
development, calibration, and validation of the EPA FCM, and the scale at which the FCM 
provides outputs).  In addition, other averaging criteria were applied (e.g., averaging across 
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fish species and size classes) so that the comparisons of IMPGs to the model outputs agreed 
with the assumptions used in EPA’s HHRA and ERA.  Below is a summary of the various 
averaging assumptions applied to the FCM output for comparison with the human health and 
ecological IMPGs that apply to fish. 

Human Consumption 

For the human health IMPG comparisons in the Massachusetts portion of the River, 
largemouth bass (the top predator “game fish” in the EPA model) age classes 6-10 were used 
as representative species and age classes for human consumption of fish.  Age classes 6-10 
represent the sub-population of fish that meets or exceeds the legal size limit for largemouth 
bass of 12 inches. 

In EPA’s September 2008 comments on the CMS Report (Specific Comment 38), the Agency 
requested GE to include a discussion of the sensitivity of the model to the use of solely 
largemouth bass, as opposed to the “blended fish” calculations used in the HHRA.  Appendix 
H contains an EPA memorandum describing the blended fish calculation, while Appendix I 
contains the results of GE’s sensitivity analysis. 

For the four impoundments in the Connecticut portion of the River, the comparisons to the 
human health IMPGs used PCB concentrations in smallmouth bass (the top predator) 
extrapolated from the FCM in the CT 1-D Analysis.  Although EPA’s FCM was calibrated and 
validated for largemouth bass, it is reasonable to use the concentrations in smallmouth bass 
that were extrapolated from that model, since the lipid content in smallmouth bass in 
Connecticut is generally similar to that in largemouth bass upstream of Woods Pond Dam.  
Specifically, a comparison of lipid content in smallmouth bass fillets from Connecticut and 
largemouth bass fillets collected upstream of Woods Pond Dam (presented by GE in the 
Response to Specific Comment 126 in the Interim Response) indicates that the central 
tendency in lipid content between the two species is relatively similar; the arithmetic mean 
lipid content is approximately 1.4% for largemouth bass and 1.2% for smallmouth bass.   

Also, the EPA FCM is designed to predict PCB levels in whole-body fish.  Therefore, to 
evaluate model scenario outcomes for game fish fillet PCB concentrations on a wet weight 
basis (the endpoint for human consumption), modeled whole-body results were converted to 
their fillet equivalent by dividing the model-predicted PCB concentrations by a factor of 5, as 
directed by EPA in its April 13, 2007 conditional approval letter for the CMS Proposal and its 
follow-up letter of May 22, 2007 regarding the dispute resolution on that letter.  
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Ecological Receptors 

For the comparisons to the ecological IMPGs based on fish PCB concentrations, three 
endpoints were evaluated:  fish protection, consumption of fish by threatened and 
endangered species (represented by bald eagle), and consumption of fish by piscivorous 
birds (represented by osprey).  For each of these endpoints, the comparisons of predicted fish 
tissue concentrations to the fish tissue IMPGs were made for each subreach from the 
Confluence through Reach 8 (Rising Pond).64  Specific assumptions for each of these 
receptors are described below. 

Fish Protection:  For the fish protection IMPG comparisons, average largemouth bass (age 
classes 1 through 10) were used as representative species and age classes for warmwater 
fish species.65  Largemouth bass, a top predator, is conservatively representative of 
warmwater species since it generally has the highest PCB concentrations among the trophic 
levels simulated by the model.   

For coldwater fish (trout below the PSA), largemouth bass (age classes 1 through 10) were 
used as a surrogate, as trout are not a modeled species.  As noted by EPA in its September 
2008 comments on the CMS Report (Specific Comment 59), the use of largemouth bass as a 
surrogate species for coldwater fish required the development of a scaling factor to account 
for lipid differences between largemouth bass and trout.  An analysis presented by GE in the 
Response to Specific Comment 59 in the Interim Response indicated that wet-weight PCB 
concentrations in trout may be approximated by multiplying model predictions for largemouth 
bass by a factor of 2.  This factor of 2 was thus applied to model-predicted largemouth bass 
PCB concentrations in the evaluations of IMPG attainment for coldwater species presented in 
Section 6. 

Threatened and Endangered Species (represented by Bald Eagle):  For the IMPG 
comparisons for threatened and endangered species, model-predicted PCB concentrations 
from fish greater than 120 millimeters (mm) in total length, which corresponds to the size 
range used by EPA for assessing risks to bald eagle in the ERA, were averaged for each 
subreach.  The resulting ranges of modeled age classes corresponding to this length are 
shown for each species simulated by FCM (i.e., largemouth bass, sunfish, cyprinids, brown 
bullhead, and white sucker) in Table 3-9.  To determine the overall PCB concentration in fish 
prey consumed by bald eagles, the modeled PCB concentrations in each of these species for 

                                                      

64 Such comparisons have not been made specifically for the Connecticut impoundments.  Those 
comparisons are not necessary because all modeled fish PCB levels estimated for those impoundments 
at the end of the projection period under all alternatives are well below all the fish tissue IMPGs for 
ecological receptors.         
65  Largemouth bass generally reach sexual maturity within 5 months. 
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the relevant age class were determined (for each subreach), and then averaged using 
weighting factors based on prey preferences for bald eagle, as presented in the ERA.66  The 
weighting factors used are shown in Table 3-10 for each subreach. 

Piscivorous Birds (represented by Osprey):  For the IMPG comparisons for piscivorous birds, 
model-predicted PCB concentrations from fish corresponding to 130 to 400 mm total length, 
which corresponds to the size range used by EPA for assessing risks to osprey in the ERA, 
were averaged for each subreach.  The resulting ranges of modeled age classes 
corresponding to this length range are shown for each species simulated by FCM in Table 
3-11.  Similar to the procedure used for threatened and endangered species, the overall PCB 
concentration in fish prey consumed by osprey was calculated by averaging the predicted 
PCB concentrations in the five modeled species for the relevant age classes.  In this case, 
since the ERA averaged PCB concentrations across all species in assessing risk to osprey, 
the predicted PCB concentrations for the five modeled fish species were weighted equally, 
except in reaches where there were no data for a particular species (e.g., no brown bullhead 
data in Reach 5A; no white sucker data in Woods Pond).  The weighting factors used in these 
calculations are provided in Table 3-12. 

In its September 2008 comments on the CMS Report (Specific Comment 60), EPA stated that 
it disagrees with this assignment of feeding preferences for osprey, and that it results in fish 
tissue PCB concentrations that are approximately 16% less than those calculated by EPA 
using an alternate method favored by EPA.  GE does not agree with EPA’s alternate 
parameterization of osprey feeding preferences for the reasons given in the Response to 
Specific Comment 60 in the Interim Response.  Nevertheless, a sensitivity analysis has been 
conducted which assessed the impacts of increasing the concentrations calculated using the 
method described above by 16% on attainment of the IMPG for piscivorous birds.  That 
sensitivity analysis is included in Appendix I and is referenced in the evaluations in Section 6 
of the extent to which each sediment alternative would achieve the IMPG for piscivorous 
birds. 
                                                      

66  This procedure involved averaging across model predictions for largemouth bass, sunfish/cyprinids 
(50:50 split between these two species), and brown bullhead/white sucker (50:50 split between these 
two species, except where there were no data for one of those species – e.g., no brown bullhead data in 
Reach 5A, no white sucker data in Woods Pond).  Weighted averages were calculated using weighting 
factors derived from Table K.2-1 of the ERA, which lists the following prey preferences for bald eagle:  
50.6% bottom feeders, 16.2% predatory fish, 11.8% forage fish, and an assumed value of 21.4% 
birds/mammals.  However, the IMPG for bald eagle is based on whole-body fish tissue PCBs (i.e., no 
consumption of birds/mammals); therefore, the fish portion of the bald eagle diet was scaled to sum to 
100%.  As a result, the following weighting factors were used to average the model-predicted 
concentrations:  64.4% bottom feeders, 15.0% forage fish, and 20.6% predatory fish.  In addition, 
weighting factors varied by subreach based on the available prey (e.g., because there were no brown 
bullhead data in Reach 5A, bottom feeders were represented entirely by white sucker in that reach, 
whereas other reaches having data for both species used an average of the two to represent bottom 
feeders), as shown in Table 3-18. 
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3.6 Model Application and Output Graphics 

The model was applied to each of the ten sediment alternatives to predict the water column, 
surface sediment, and whole-body fish PCB concentrations that would result from 
implementation of that alternative, using the averaging areas and other averaging 
assumptions described in Section 3.5.  As noted above, fish fillet PCB concentrations were 
estimated by dividing the model-predicted whole-body results by a factor of 5, as directed by 
EPA.  The model results are presented and discussed in the evaluations of the individual 
sediment alternatives in Section 6 (and considered in the comparative evaluations of 
combined sediment-floodplain alternatives in Section 8).  The main evaluations presented in 
those sections are based on model predictions using the “base case” input assumptions.  
However, the model predictions using the alternative, “lower bound” input assumptions that 
EPA directed GE to use are also discussed in terms of the extent to which they would impact 
the comparisons of the model results to the relevant IMPGs.  Table 3-13 below provides a 
summary of the base case and lower bound model input parameter assumptions approved by 
EPA (discussed further in Section 3.2). 

Table 3-13 – Comparison of Base Case and Lower Bound Assumptions Used in 
Modeling Projections 

Parameter Base Case Lower Bound 

Percent reduction in particulate-phase 
PCB concentrations for “future” East 
Branch boundary condition, at flows ≥ 
550 cfs 

50% reduction from “current” 
condition 

75% reduction from 
“current” condition 

PCB concentration in cap/backfill 
materials in milligrams per kilogram 

0.021 mg/kg 0 mg/kg 

Mixing between cap materials and 
native sediments (cap placement with 
no prior removal) 

99% reduction efficiency 100% reduction efficiency 

In addition, as also noted above, in cases where the IMPGs are not predicted to be achieved 
by the end of the model projection period, the time to achieve the IMPGs has been estimated 
by extrapolating the model results beyond that period, using the extrapolation method 
described in Section 3.2.1.  Although these extrapolations are highly uncertain, they have 
been included in the evaluation in Section 6 and considered in the comparative evaluations in 
Section 8 at the direction of EPA. 

To support the model-based evaluations presented in Sections 6 and 8, a complete set of 
graphics generated from the model results is contained in Appendix K.  These graphics are 
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provided for the model simulations for each of the ten alternatives, for both the base case and 
the EPA-directed “lower-bound” simulations.  In addition, several of the model output time-
series were plotted over both the standard 52-year projection period (or 30 years post 
remediation), as well as over an extended time scale to display the results from the EPA-
directed extrapolation that was used to estimate the time to achieve IMPGs in cases where 
they were not predicted to be achieved during the model simulation period.  Below is a brief 
summary of the graphics included in Appendix K. 

• Appendix K-1: Temporal profiles of model-predicted PCB concentrations in surface water 
(annual average concentrations at Holmes Road, New Lenox Road, Woods Pond 
Headwaters, and Woods Pond Outlet), subreach-average surface sediments, whole body 
fish, and fish fillets (using the largemouth bass age classes specified for the human health 
IMPG comparisons described in Section 3.5.3 above). 

• Appendix K-2:  Spatial profiles of surface sediment PCB concentrations at the start and 
end of the model projection period. 

• Appendix K-3:  Temporal profiles of model-predicted surface sediment concentrations 
averaged over each of the eight sediment exposure areas used in the assessment of 
human direct contact with sediment (SA 1 through SA 8, as identified in the HHRA).  
These charts indicate the various IMPGs for human direct contact with sediments and 
illustrate the estimated time to achieve those IMPGs. 

• Appendix K-4:  Temporal profiles of model-predicted surface sediment concentrations 
averaged over the spatial bins used in the assessment of the benthic invertebrate IMPGs.  
These charts indicate the upper- and lower-bound IMPGs for benthic invertebrates, and 
illustrate the estimated time to achieve those IMPGs. 

• Appendix K-5:  Temporal profiles of model-predicted surface sediment concentrations 
averaged over the individual backwaters used in the assessment of the amphibian 
IMPGs.  These charts indicate the upper- and lower-bound IMPGs for amphibians, and 
illustrate the estimated time to achieve those IMPGs. 

• Appendix K-6:  Temporal profiles of model-predicted surface sediment concentrations 
averaged over the 1-km averaging areas used in the assessment of insectivorous birds 
(wood ducks).  These charts indicate the 1, 3, and 5 mg/kg sediment target levels, and 
illustrate the estimated time to achieve those levels. 

• Appendix K-7:  Temporal profiles of model-predicted surface sediment concentrations 
averaged over the two averaging areas used in the assessment of piscivorous mammals 
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(mink) (Reaches 5A/5B and Reaches 5C/5D/6).  These charts indicate the 1, 3, and 5 
mg/kg sediment target levels, and illustrate the estimated time to achieve those levels. 

• Appendix K-8:  Temporal profiles of model-predicted fish concentrations averaged by 
subreach and converted to a fillet basis using the assumptions for human consumption 
described in Section 3.5.3 above.  These plots also include results from the CT 1-D 
Analysis for the four impoundments in the Connecticut portion of the River.  These charts 
indicate the various IMPGs developed for human consumption of fish, and illustrate the 
estimated time to achieve those values. 

• Appendix K-9:  Temporal profiles of model-predicted fish concentrations averaged by 
subreach using the assumptions for warmwater fish protection described in Section 3.5.3 
above.  These charts indicate the warmwater fish protection IMPG, and illustrate the 
estimated time to achieve that value. 

• Appendix K-10:  Temporal profiles of model-predicted fish concentrations averaged by 
subreach using the assumptions for coldwater fish protection described in Section 3.5.3 
above.  These charts indicate the coldwater fish protection IMPG, and illustrate the 
estimated time to achieve that value. 

• Appendix K-11:  Temporal profiles of model-predicted fish concentrations averaged by 
subreach using the species and size class assumptions for consumption of fish by 
threatened and endangered species (bald eagle) described in Section 3.5.3 above.  
These charts indicate the threatened and endangered species IMPG, and illustrate the 
estimated time to achieve that value. 

• Appendix K-12:  Temporal profiles of model-predicted fish concentrations averaged by 
subreach using the species and size class assumptions for consumption of fish by 
piscivorous birds (osprey) described in Section 3.5.3 above.  These charts indicate the 
piscivorous bird IMPG, and illustrate the estimated time to achieve that value. 

• Appendix K-13:  Temporal plots overlaying model results from all ten sediment 
alternatives to facilitate comparisons.  These plots show predicted concentrations of 
PCBs in subreach-average surface sediments and fish fillets (using the largemouth bass 
age classes specified for the human consumption IMPG comparisons described in 
Section 3.5.3 above) for all subreaches within Reaches 5 through 8. 

3.7 Approach to Post-Construction Operation, Monitoring, and Maintenance 

Post-construction OMM would be a component of each sediment alternative (except SED 1), 
and has been assumed for purposes of the evaluations herein to include a 5-year OMM 
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program for restoration and a long-term post-remediation OMM program.  This section 
describes the general elements that will be assumed to be part of these programs (to avoid 
repetition of that general description under each sediment alternative).  Note that the 5-year 
restoration OMM program would not apply to SED 2 since no restoration would be necessary 
under that alternative.     

3.7.1 5-Year OMM Program for Restoration Measures 

The approach to the OMM program for restoration assumed for this Revised CMS Report has 
been developed in consideration of the OMM requirements specified in the following 
documents:  Removal Action Work Plan - Upper ½-Mile Reach Housatonic River (BBL, 1999); 
Interim Post-Removal Site Control Plan for the 1½-Mile Removal Reach (Weston Solutions, 
2008); Final Completion Report for Removal Action for Housatonic River Floodplain – Current 
Residential Properties Adjacent to 1½-Mile Reach (ARCADIS, 2008); and Final Completion 
Report for Removal Action for Housatonic River Floodplain – Non-Residential Properties 
(ARCADIS, 2010).  Additional information on restoration methods under the sediment 
alternatives is provided in Section 5.3 below. 

Based on review of this information, GE has assumed for purposes of the evaluations herein 
that the OMM program for areas remediated under the sediment alternatives (riverbank, in-
river, and support areas established in the floodplain) would include the following components 
for a 5-year period after completion of installation of restoration measures in those areas: 

• Periodic inspections of stabilized riverbanks and of affected floodplain areas (where 
access roads, staging areas, and other support facilities were located) to assess: (a) the 
effectiveness of erosion controls in areas where vegetation is not yet established; (b) any 
areas where excessive settlement has occurred relative to the surrounding areas; (c) any 
drainage problems; (d) any areas of erosion or bank instability; and (e) other conditions 
that could jeopardize the performance of the completed restoration measures (e.g., 
burrows, vehicle ruts); 

• Periodic inspections of areas of replanted vegetation on riverbanks and affected 
floodplain areas, including trees (where planted), shrubs, and herbaceous vegetation, to 
assess planting survival rates, extent of herbaceous cover, and presence and extent of 
any invasive species – on a semi-annual basis for that 5-year period, with a qualitative 
assessment in the spring and a quantitative assessment in designated monitoring plots in 
the summer to evaluate the achievement of various specific performance standards; 

• Annual inspections of any in-river structures or features (e.g., large woody debris, 
boulders) that are installed are part of the restoration to replace existing 
structures/features; 
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• If appropriate, further evaluation to assess the causes or extent of any problematic 
conditions noted during the above inspections; and 

• Performance of maintenance, repair, and other corrective actions as necessary and 
feasible to address any physical deficiencies noted during the above inspections – e.g., 
repair of riverbank stabilization measures or placement of additional bank stabilization 
measures; placement of additional topsoil in areas of erosion or settlement; additional 
planting, seeding, and/or fertilization (if necessary) to replace dead, dying, or sparse 
vegetation; removal or control of invasive species where necessary and practicable; 
removal of other vegetation that is adversely affecting the survival of the vegetation 
planted; removal of trees on bank slopes to prevent bank destabilization; and other 
actions identified in the applicable restoration plans as appropriate for correcting 
structural conditions that are not meeting applicable performance standards.      

For purposes of cost estimating within this Revised CMS Report, it has been assumed that 
restoration OMM activities would be conducted for 5 consecutive years after completion of the 
remediation/restoration activities in a given area.  While it is difficult to make a reliable 
estimate of the costs of the particular OMM activities identified above prior to the development 
and EPA review of a detailed restoration and OMM plan, a rough general estimate has been 
made for each sediment alternative for purposes of this report.   

3.7.2 Long-Term Post-Remediation OMM Program 

A long-term OMM program has been developed for purposes of this revised CMS Report for 
each sediment alternative (except SED 1).  The program specific to each alternative is 
presented in Section 6, and typically includes fish, water column, and sediment sampling, as 
well as visual inspections of the caps and thin-layer caps where they are part of the 
alternative.  Based upon EPA’s request, it has been assumed for cost estimating purposes 
that this program would be conducted for a period of 100 years.  The revised OMM 
components are summarized in Table 3-14.      

Maintenance activities for the sediment alternatives are intended to promote the ongoing 
performance of the implemented remedy and would be undertaken as necessary based on 
the results of the monitoring activities described above.  Technologies included in the 
sediment alternatives were selected for application in the River where site conditions are 
expected to support long-term reliability with minimal maintenance requirements; however, as 
necessary, maintenance activities would be performed.  These activities could include repair 
of the armor layer of the cap, repair of the bank stabilization materials, and removal of trees 
on bank slopes to prevent bank destabilization.  In addition, details on potential maintenance 
activities for the restoration components are provided above under the 5-year OMM program 



 

 3-62 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

for restoration.  It is also anticipated that the visual inspections of the caps and thin-layer caps 
(where applicable) would be performed following significant storm events.   

3.8 Approach to Consideration of Institutional Controls 

3.8.1 Fish Consumption Advisories 

In addition to the remedial activities described above, each sediment alternative would include 
the use of institutional controls in the form of continued fish consumption advisories as 
necessary until such time as the state departments of health determine that such advisories 
are no longer needed.  EPA’s Contaminated Sediment Remediation Guidance for Hazardous 
Waste Sites (EPA, 2005d) notes that “institutional controls are frequently evaluated as part of 
sediment alternatives to prevent or reduce human exposure to contaminants” and that 
“institutional controls such as fish consumption advisories . . . are frequently a part of 
sediment alternatives, especially where contaminated sediment is left in place, or where 
remedial goals in fish tissue cannot be met for some time” (EPA, 2005d).  GE recognizes 
that the use of such institutional controls has limitations.  As indicated in EPA’s guidance, 
“some people will disregard advisories despite best efforts to communicate risk, and 
advisories have no ability to reduce ecological exposures” (EPA, 2005d).  Nevertheless, 
where sediment remediation would not result in fish PCB levels considered protective for 
unrestricted human consumption, there is no alternative to the use of continued fish 
consumption advisories to provide human health protection; and thus such advisories have 
been included as part of all such alternatives for that purpose.   

As also indicated in EPA’s guidance document (EPA, 2005d), “where advisories or bans are 
relied upon to reduce human health risk for long periods, public education, and where 
applicable, enforcement by the appropriate agency, are critical.”  GE has assisted both 
Massachusetts and Connecticut in warning and educating the public about the biota 
consumption advisories along the Housatonic River.  Since the early 1980s, signs have been 
posted along the River warning of the advisories.  Beginning in 1994, GE has undertaken 
periodic inspections of the signs posted along the Massachusetts portion of the River and 
worked with EPA, MDEP, and/or the Massachusetts Department of Public Health (MDPH) to 
maintain and replace those signs as necessary.  The most recent such inspection and sign 
replacement effort was conducted in July 2010.  GE has also periodically provided fishing and 
hunting license sales agents in Berkshire County with cards that describe the PCB biota 
consumption advisory, for distribution to those obtaining licenses.  In Connecticut, GE has 
cooperated with CDEP in publicizing the biota consumption advisories by preparing signs (in 
English and other languages), flyers, and pamphlets describing the advisories and providing 
them to CDEP for posting and distribution.  Under all the sediment alternatives, GE would 
plan to work with the relevant state agencies in continuing such efforts to disseminate 
information about the advisories as appropriate.      
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3.8.2 Institutional Controls Relating to Sediment/Soil Management at Dams and 
Bridges 

In General Comment 7 on GE’s CMS Report, EPA asked GE to “provide a conceptual 
approach for an institutional control pertaining to the monitoring, management and or disposal 
of sediment and/or bank soil containing PCBs associated with the maintenance, new 
construction, or removal of structures that are performed by another party, including but not 
limited to dams and bridges in the Rest of River.”  GE addressed this comment in its 
Response to General Comment 7 in the Interim Response and reiterates that response here.     

The two principal dams in the Massachusetts portion of the River, Woods Pond Dam and 
Rising Pond Dam, are owned by GE and subject to the CD.  GE monitors and maintains 
these dams through frequent visual inspections, more detailed inspections of the dams’ 
structural integrity on a periodic basis (with reports to EPA and the Natural Resource 
Trustees), and the performance of maintenance and repairs as needed.  Given GE’s liability 
under the CD in the event of a failure of these dams, including liability for natural resource 
damages (see CD ¶ 176), GE will continue this monitoring and maintenance program 
indefinitely.  This program ensures that these dams will continue to operate properly and will 
prevent any major release of the PCBs in the sediments contained in the impoundments 
behind these dams, and that any sediment or soil handled or removed during repair or 
maintenance activities will be properly managed by GE.  In these circumstances, there is no 
need for an institutional control, as part of the Rest of River remedy, to address these dams. 

There are three other dams on the River in Massachusetts, which impound sediments 
containing considerably lower PCB concentrations and sediment volumes.  These are the 
Columbia Mill Dam, the Willow Mill Dam, and the Glendale Dam.  The Columbia Mill and 
Willow Mill Dams have a Significant Hazard classification, and the Glendale Dam has a Low 
Hazard classification.  In addition, there are six dams on the Connecticut portion of the River – 
Falls Village, Bulls Bridge, Rocky River, Shepaug, Stevenson, and Derby.  The Falls Village 
Dam has a Significant Hazard classification, the Bulls Bridge Dam has a Low Hazard 
classification, and the remaining four dams have a High Hazard classification.  All nine of 
these dams are hydroelectric projects licensed and regulated by the Federal Energy 
Regulatory Commission (FERC) pursuant to the Federal Power Act and FERC’s regulations 
thereunder (18 CFR Subchapter B).67  This regulatory scheme requires maintenance and 
inspections of regulated dams, as appropriate, and FERC approval of the plans and 
specifications for any substantial alterations or modification to these dams. 

                                                      

67  For the dams on the Connecticut portion of the River, the existing FERC licenses for five of those 
dams run until May 2044 and the license for the remaining dam (Derby) runs until February 2026.   
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As the Supreme Court has held,68 FERC regulation under the Federal Power Act preempts 
state and local permitting requirements and similar regulation of these FERC-regulated dams, 
including application of the Massachusetts Dam Safety Standards and the Connecticut dam 
safety statutes and associated regulations.  Indeed, the Massachusetts Dam Safety 
Standards explicitly exclude FERC-regulated dams (302 CMR 10.04).  However, by virtue of 
other federal statutes, any new construction, repair, modification, or removal of any of these 
dams would require review and approval by other agencies in addition to FERC.  For 
example, under Section 401(a)(1) of the federal Clean Water Act, FERC may not issue a 
license unless the state in which the dam is located has issued a water quality certification for 
the project.  This allows the state environmental authority – in this case, MDEP for the dams 
in Massachusetts and CDEP for the dams in Connecticut – to consider the impacts of the 
project on the aquatic environment and to impose conditions on the project to protect the 
environment.  In addition, it appears that any such project would require a dredge and fill 
permit from the U.S. Army Corps of Engineers (USACE) under Section 404 of the federal 
Clean Water Act, particularly if it would involve a release of a substantial quantity of 
sediments from the impoundment behind the dam.69    

Through these regulatory requirements, the agencies can ensure that any contaminated 
sediment or bank soil that would be contacted, removed, or released during a dam 
construction, repair, modification, or removal project would be properly characterized, 
managed, and/or disposed of, and that any other potential adverse impacts from the work 
would be fully addressed.  

The bridges across the River that are part of the state highway systems are maintained by the 
Massachusetts Highway Department in Massachusetts and the Connecticut Department of 
Transportation in Connecticut, and any construction, repair, or removal of such bridges would 
be conducted by those agencies.  Moreover, any bridge construction, repair, modification, 
replacement, or removal projects that would involve work in or adjacent to the River would 
require an extensive array of regulatory reviews and approvals.  These would include, in 
Massachusetts, a Section 404 permit from USACE, a Section 401 water quality certification 
from MDEP, review by the Secretary of Environment and Energy Affairs (EEA) under the 
Massachusetts Environmental Protection Act (MEPA) and potentially preparation of an 
Environmental Impact Report, review and issuance of an Order of Conditions by the local 

                                                      

68  First Iowa Hydro-Electric Cooperative v. Federal Power Comm’n, 328 U.S. 152 (1946); California v. 
Federal Energy Regulatory Comm’n, 495 U.S. 490 (1990). 
69  While Section 404(f)(1)(B) of the Clean Water Act provides an exemption from this permitting 
requirement “for the purpose of maintenance [of dams], including emergency reconstruction of recently 
damaged parts,” the USACE has explained in guidance that this exemption applies only where the 
release of sediments is necessary for maintaining the dam (as opposed to the impoundment), which will 
rarely occur, and that thus the exemption will generally not apply to the discharge of any significant 
quantities of sediment (USACE, 2005).  
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conservation commission under the Massachusetts Wetlands Protection Act, potentially a 
Chapter 91 waterways license from MDEP, and, depending on the location and extent of the 
work, review by the NHESP of the MDFW under the Massachusetts Endangered Species Act 
(MESA).  In Connecticut, the necessary reviews would likely include a Section 404 permit 
from USACE, a Section 401 water quality certification from CDEP, and a permit from CDEP 
or the local municipal wetland agency under the Connecticut Inland Wetlands and 
Watercourses Act.  In both States, these existing regulatory requirements applicable to such 
bridge work would ensure the proper characterization, management, and/or disposition of any 
contaminated sediment or bank soil that would be contacted or removed during such an 
activity.  

In these circumstances, GE would rely on the existing institutional controls applicable to the 
monitoring, maintenance, construction, modification, replacement, or removal of dams and 
bridges on the Housatonic River.  As discussed above, the owners of the non-GE-owned 
dams in both Massachusetts and Connecticut are subject to detailed regulation by FERC, and 
the bridges are maintained by the states.  Further, the owners/operators of these structures 
are responsible for the activities that would be necessary to allow construction, repair, 
modification, replacement, or removal of the structures, including the management and 
disposition of any contaminated sediment or bank soil that would be affected; and the 
extensive regulatory requirements that would apply to such activities would allow the relevant 
agencies to ensure that these activities are carried out properly and in compliance with 
applicable laws and regulations.   

GE should not be responsible for monitoring, management, or disposition of contaminated 
sediments or bank soils in conjunction with the construction, maintenance, repair, alteration, 
or removal of these non-GE-owned structures on the River, because those sediments and/or 
bank soils may contain a variety of chemical constituents which are not attributable to 
releases from the GE facility.  To the extent that the handling or disposition of these materials 
would involve the incurrence of additional costs attributable to PCBs (i.e., costs that would not 
have been incurred in the absence of PCBs), the owners would have a claim against GE for 
those additional costs.  In such a situation, GE would consider reimbursing the owner for any 
incremental costs that can be shown to be attributable solely to the presence of PCBs in the 
sediments and/or bank soils at concentrations that require special handling procedures or a 
different disposition approach or location from those that would otherwise be allowed.   
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Table 3-2.  Overview of Riverbank Stabilization Techniques 
 

Technique Technique Description Application 

Vegetative 
Plantings 
  

Planting of native herbaceous plant material on riverbanks may 
include the following measures:  

• Plugs - Individual rooted stems of grasses, sedges, or rushes, 
often planted along the toe of slope below the ordinary high 
water line.  

• Live stakes - Live, rootable cuttings of woody material ~2-3 feet 
in length inserted into bank slope at or below the bankfull 
elevation.  Typical species include silky dogwood and willows. 

• Live fascines - Cylindrical bundles of live, rootable, woody 
material ~8-10 feet in length placed in shallow contour trenches 
in riverbank, typically at or near the toe of the slope.   

• Brush mattress – Live branch cuttings, often combined with live 
stakes and live fascines, installed with netting or wire mesh 
perpendicular to the flow of the river on the stream bank. 

Plugs and live stakes are often used on 
gentle to moderate slopes with coir or other 
erosion control matting. 

Live stakes are used to promote mechanical 
strength of sloped banks and small, 
uncomplicated bank slips and slumps.   

Brush mattresses are often used on the 
outside of meander bends to help stabilize 
slopes with high near-bank shear stress. 

 

Coir Fabric 
  

Coir fabric or coir matting is an erosion control matting constructed 
of coconut fibers.  The matting biodegrades in about 5 years or so, 
but provides protection of the banks while vegetation becomes 
established.  Coir fabric is also used as part of a number of other 
bioengineering systems: 

Used alone on banks with low to moderate 
slope and low shear stress, often on inside of 
meander bends or on long straight reaches; 
may be used above ordinary high water in 
higher shear stress conditions, in conjunction 
with other treatments, such as riprap, that 
protect the toe of the slope. 

• Pre-vegetated mats - Coir mats that are pre-planted with sprigs 
or seeds and grown in a nursery to establish vegetation in the 
matting prior to use. 

• Pre-planted coir pillow - Approximately 4"x3'x8' coir fiber 
planting bed, pre-planted with Juncus or other native plantings.   

• Vegetated geogrid - Wall composed of 1-foot lifts of compacted 
soil wrapped with coir or geotextile fabric with a layer of live, 
rootable, wood material (such as plugs or live stakes) added to 
each lift. 

As above 

 
 
As above 

 
Moderately steep slopes above and below 
ordinary high water, including the outside of 
bends. 
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Technique Technique Description Application 

Constructed 
Bankfull Bench  

Construction or excavation of a flat area 4 feet wide or greater along 
a bank at the channel-forming (bankfull) elevation.  

Used to stabilize channel geometry in incised 
stream conditions (where river downcuts into 
channel bottom); increases overall sediment 
transport capacity of channel while 
decreasing shear stress on bank 

Rootwad 
Revetments 

Installation on the bank of a system of downed trees with root mass 
exposed, in such a manner that the tree trunk is buried in the bank. 

Typically placed along outer bends, 
sometimes in combination with other 
techniques such as vanes, to provide 
protection against sheer stress on bank. 

Compartmentalized 
Placed Fill  

Placement of filled bags or tubes of organic material and stone on the 
riverbank, in various ways, to armor fill slopes, with native vegetation 
planted between layers or lifts of bags; brand names include 
Envirolok™ bags. 

Moderately steep slopes or areas of moderate 
to high shear stress. 

Log or Rock Vane Placement of a log with rootwad or row of boulder-size rocks 
anchored into the bank, angled upstream, and angled down from 
bankfull height at the bank to the channel bed elevation at the end of 
the log or rock series.  

A variation is a bank spur, which is a similar, but smaller and lower, 
structure designed to work at lower shear stress conditions. 

Outer meander bends with moderate shear 
stress, to deflect flow and reduce steam 
velocities adjacent to banks. 

 

Articulated 
Concrete 

Individual structures of pre-cast concrete placed in groups along toe 
of slope to dissipate energy of water against bank; most common are 
A-jacks. 

May be used as an alternate to riprap, for 
areas of high velocity and/or steep slopes, 
particularly to stabilize the toe of the bank 
where stabilization work would be performed 
while water is flowing in the channel. 

Riprap Placement of a blanket of large, angular rocks.  Riprap is often 
combined with joint planting, which is the insertion of live, rootable 
cuttings of woody material (plugs or live stakes) into bank slope in 
spaces between the rocks. 

From below streambed up to a maximum of 
bankfull elevation on steep bank slopes in 
high velocity reaches. 

Concrete Block 
Revetment 

Placement of blanket revetment of prefabricated concrete cellular 
blocks that can be backfilled with soil and planted with grasses. 

On steep bank slopes in areas of very high 
velocity and shear stress. 

 



Table 3-3.  Application of Bank Stabilization Techniques to Bank Conditions 

Stabilization Technique Geomorphic Position of Bank Meander Bend 
Radius 

Bank Height Shear Stress 
Condition 

Concrete Block Revetment Outside meanders < 200 ft > 4 ft Very High 

Riprap with Joint Planting Outside meanders < 200 ft > 4 ft High 

Root Wads Outside meanders < 200 ft > 4 ft High 

Log or Rock Vane Outside meanders NA > 4 ft High 

Bankfull Bench Straight reaches NA > 4 ft Moderate 

Compartmentalized Placed Fill Outside meanders and straight reaches > 200 ft > 4 ft Moderate 

Outside meanders < 200 ft < 4 ft Moderate 

Vegetated Geogrid with Riprap Outside meanders < 200 ft < 4 ft Moderate 

Bank Spurs Straight reaches NA > 4 ft Moderate 

Brush Mattress Outside meanders NA > 4 ft  Moderate 

Coir Matting with Riprap Straight reaches NA < 4 ft Moderate to Low 

Grade Bank/Coir Matting Inside broad meanders and straight reaches > 200 ft All heights Low 

Reshape Point Bars Inside meanders Low < 4 ft Low 

Live Stakes Used in conjunction with other techniques under varying bank conditions  

 
Note:  Articulated concrete may be used as an alternate to riprap, in conjunction with certain techniques, to stabilize the toe of the bank under 
alternatives in which the stabilization work would be performed while water is flowing in the channel.  

 



Table 3-6 - Summary of Assumed Reach-/Alternative-Specific Production Rates

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Reach 5 Reach 6 Reach 7 Reach 7 Reach 8 Reaches
Backwaters (Woods Pond) Impoundments Channel (Rising Pond) 9-17

SED 1 NA NA NA NA NA NA NA NA NA
SED 2 NA NA NA NA NA NA NA NA NA

 1 crew 1.5 crews 2 crews
removal: 110 cy/d no removal no removal
eng. cap: 220 cy/d TLC: 165 cy/d TLC: 220 cy/d

 1 crew 1 crew 1.5 crews 1.5 crews 2 crews
removal: 110 cy/d removal: 110 cy/d no removal no removal removal: 550 cy/d
eng. cap: 220 cy/d eng. cap: 220 cy/d eng. cap: 330 cy/d TLC: 165 cy/d eng. cap: 440 cy/d

TLC: 110 cy/d TLC: 165 cy/d TLC: 220 cy/d
 1 crew 1 crew 1.5 crews 1.5 crews 2 crews 2 crews

removal: 110 cy/d removal: 110 cy/d removal: 412.5 cy/d no removal removal: 550 cy/d no removal
eng. cap: 220 cy/d eng. cap: 220 cy/d eng. cap: 330 cy/d TLC: 165 cy/d eng. cap: 440 cy/d TLC: 220 cy/d

 1 crew 1 crew 1.5 crews 1.5 crews 2 crews 1 crew 2 crews
removal: 110 cy/d removal: 110 cy/d removal: 412.5 cy/d removal: 412.5 cy/d removal: 550 cy/d no removal no removal
eng. cap: 220 cy/d eng. cap: 220 cy/d eng. cap: 330 cy/d eng. cap: 330 cy/d eng. cap: 440 cy/d TLC: 110 cy/d eng. cap: 440 cy/d

TLC: 165 cy/d TLC: 220 cy/d
 1 crew 1 crew 1.5 crews 1.5 crews 2 crews 1 crew 2 crews

removal: 140 cy/d removal: 110 cy/d removal: 412.5 cy/d removal: 412.5 cy/d removal: 700 cy/d removal: 275 cy/d removal: 550 cy/d
eng. cap: 275 cy/d eng. cap: 220 cy/d eng. cap: 330 cy/d eng. cap: 330 cy/d eng. cap: 440 cy/d eng. cap: 220 cy/d eng. cap: 440 cy/d

TLC: 165 cy/d TLC: 110 cy/d TLC: 220 cy/d
 1 crew 1 crew 1.5 crews 1.5 crews 2 crews 1 crew 2 crews

removal: 140 cy/d removal: 140 cy/d removal: 525 cy/d removal: 525 cy/d removal: 700 cy/d removal: 275 cy/d removal: 700 cy/d
eng. cap: 275 cy/d eng. cap: 275 cy/d eng. cap: 330 cy/d eng. cap: 330 cy/d eng. cap: 440 cy/d eng. cap: 220 cy/d eng. cap: 440 cy/d

 1 crew 1 crew 1.5 crews 1.5 crews 2 crews 1 crew 2 crews
removal: 250 cy/d removal: 275 cy/d removal: 412.5 cy/d removal: 412.5 cy/d removal: 550 cy/d removal: 275 cy/d removal: 550 cy/d
eng. cap: 195 cy/d eng. cap: 220 cy/d eng. cap: 330 cy/d eng. cap: 330 cy/d eng. cap: 440 cy/d eng. cap: 220 cy/d eng. cap: 440 cy/d

 1 crew 2 crews
removal: 110 cy/d removal: 550 cy/d
eng. cap: 220 cy/d

Notes:

2.  cy/d = cubic yards per day
3.  removal = rate of removal for mechanical excavation/hydraulic dredging
4.  eng. cap = rate of placement of engineered cap
5.  TLC = rate of placement of thin layer cap

SED 9 NA

SED 3

NA

NA

NA

NA

NA NA NA

NA NA

1.  Average removal and eng. cap rates may increase in certain reaches for SED 7 and SED 8 to account for the somewhat faster production anticipated for increased removal volumes from within the same removal area.  This 
results in higher removal rates in the following: Reach 5A and 6 in SED 7; Reach 5A, 5B, 5C, 5 Backwaters, 6, and 8 in SED 8.

Alt. Reach 5A Reach 5B Reach 5C

NA NA

NA

NA

SED 5

NA

NA

SED 8 NA NA

SED 6

NA

SED 10 NA NA

NA

SED 7 NA

NA

SED 4 NA NA

NA NA
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Table 3-8 – Construction Schedule Summary 

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

SED 1 SED 2 SED 3 SED 4 SED 5 SED 6 SED 7 SED 8 SED 10

5A 7.5 7.5 7.5 7.5 9.5 11.5 3.4

5B 0.4 2.8 4.8 4.8 5.8 6.5 0.1

5C 
(Upper Section) MNR 0.5 1.3 1.3 1.3

1.9

MNR

5C 
(Lower Section) 0.5 1.4 1.4 2.4 2.4

3.4

MNR

5 Backwaters 
(Small) MNR

0.2 0.2 0.4 0.4

1.4 MNR

5 Backwaters 
(Large) MNR

1.3 1.3 1.6 2.0

8.2 MNR

6
Woods Pond 

(Shallow)
0.7 1.8 1.8 1.8 2.8 6.6 2.2

6
Woods Pond 

(Deep)
0.4 0.4 0.6 0.6 0.6 4.2 1.1

7 MNR MNR MNR MNR MNR MNR MNRMNR

REACH
SEDIMENT REMEDIAL ALTERNATIVE

No Action 
Alternative

Monitored Natural 
Recovery (MNR)

1.6

3.2

SED 9

3.1

2.7

3.7

3.4

0.0
0.2

0.0 0.0 0.0

0.00.00.00.0

0.2 0.4 0.4

1.3 1.3 1.6 2.0

0.0

0.0

3.4

1.9

0.0

3.1

7
(Channel) MNR MNR MNR MNR MNR MNR MNR

1.5

1.9

8
Rising Pond 

(Shallow)
MNR MNR 0.4 0.4 0.5 4.1 0.7 MNR

8
Rising Pond 

(Deep)
MNR MNR 0.4 0.4 0.4 4.7 0.8 MNR

9 to 17 MNR MNR MNR MNR MNR MNR MNR
Total 0 0 10 15 18 21 26 52 5

Notes:

2.  The durations of time shown represent the total time that construction activities would be ongoing in each reach, except as noted in Note 3. 

MNR

MNR
14

2.5

3.  Partially shaded cells indicate those reaches where all or a portion of the construction activities would be performed concurrently with activities in other reaches and thus do not contribute to the overall duration of the alternative.  In these cells, the shaded number represents the total 
length of time of work in that reach, and the unshaded number represents the portion of that time (if any) that contributes to the overall duration of the alternative.  This occurs in the following situations:  (a) Under SED 4 though SED 9, activities in Reach 5C and the Reach 5 backwaters 
would be performed concurrently, and only the longer activity would contribute to the overall project duration; and (b) under SED 9, excavation activities in Reach 6, Reach 7 (impoundments), and Reach 8 would be performed concurrently with remediation in Reach 5 (see Figure 3-2g) 
and only the remaining activities (capping) would contribute to the overall duration of SED 9.

MNR MNR7
(Impoundments)

1.  Construction durations are shown in Years.

1.4MNRMNR 5.0

3.4

3.5

1.5

0.0
0.2

0.0 0.0 0.0

0.00.00.00.0

0.2 0.4 0.4

1.3 1.3 1.6 2.0

0.0

0.0

3.4

1.9

0.0

3.1
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Table 3-9 – Age Classes in FCM Corresponding to 120 mm Length, by Species 

Used for Comparison of Model Results to IMPGs for Threatened and Endangered Species  

Species Minimum Age Class Maximum Age Class 

Brown bullhead (bottom feeder) 2 6 

Cyprinids (forage fish) 5 6 

Largemouth bass (predatory) 2 10 

Sunfish (forage fish) 3 6 

White sucker (bottom feeder) 2 6 

 
 
 

 

Table 3-10 –– FCM Species Weighting Factors in Each Subreach Used to Compute Average  

Concentrations for Evaluation of Threatened and Endangered Species IMPGs 

Species 
Subreach 

5A 5B 5C 5D WP 7A 7B 7C 7D 7E 7F 7G 7H RP 

BB 0 0.322 0.322 0.322 0.644 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 

WS 0.644 0.322 0.322 0.322 0 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 

LMB 0.206 0.206 0.206 0.206 0.206 0.206 0.206 0.206 0.206 0.206 0.206 0.206 0.206 0.206 

SF 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 

CP 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075 
 
Notes: 
BB = Brown Bullhead (bottom feeder) 
WS = White Sucker (bottom feeder) 
LMB = Largemouth Bass (predatory) 
SF = Sunfish (forage fish) 
CP = Cyprinids (forage fish) 
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Table 3-11 – Age Classes in FCM Corresponding to 130 to 400 mm Length, by Species 

Used for Comparison of Model Results to IMPGs for Piscivorous Birds 

Species Minimum Age Class Maximum Age Class 

Brown bullhead (bottom feeder) 2 6 

Cyprinids (forage fish) 6 6 

Largemouth bass (predatory) 2 10 

Sunfish (forage fish) 3 6 

White sucker (bottom feeder) 2 6 
 

 

 

Table 3-12 – FCM Species Weighting Factors in Each Subreach Used to Compute Average  

Concentrations for Evaluation of Piscivorous Bird IMPGs 

Species 
Subreach 

5A 5B 5C 5D WP 7A 7B 7C 7D 7E 7F 7G 7H RP 

BB 0 0.2 0.2 0.2 0.25 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

WS 0.25 0.2 0.2 0.2 0 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

LMB 0.25 0.2 0.2 0.2 0.25 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

SF 0.25 0.2 0.2 0.2 0.25 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

CP 0.25 0.2 0.2 0.2 0.25 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
 
Notes:  
BB = Brown Bullhead (bottom feeder) 
WS = White Sucker (bottom feeder) 
LMB = Largemouth Bass (predatory) 
SF = Sunfish (forage fish) 
CP = Cyprinids (forage fish) 
 

 



SED 1 SED 2 SED 3 SED 4 SED 5 SED 6 SED 7 SED 8 SED 9 SED 10
100-year OMM 

Visual Inspection of 
Caps/Thin-Layer Caps NA NA

Water Column NA
Fish NA
Sediment 

MNR and 
Removal/Backfill Areas NA

100 surface 
sediment 
samples

75 surface 
sediment 
samples

50 surface 
sediment 
samples

50 surface 
sediment 
samples

50 surface 
sediment 
samples

50 surface 
sediment 
samples

100 surface 
sediment 
samples

50 surface 
sediment 
samples

50 surface 
sediment 
samples

Removal/Cap Areas NA NA
1 core/4-5 

acres
3 samples/core

1 core/4-5 
acres

3 samples/core

1 core/4-5 
acres

3 samples/core

1 core/4-5 
acres

3 samples/core

1 core/4-5 
acres

3 samples/core
NA

1 core/4-5 
acres

3 samples/core

1 core/4-5 
acres

3 

Cap Areas NA NA NA
1 core/4-5 

acres
3 samples/core

1 core/4-5 
acres

3 samples/core

1 core/4-5 
acres

3 samples/core

1 core/4-5 
acres

3 samples/core
NA

1 core/4-5 
acres

3 samples/core
NA

Thin-Layer Cap Areas NA NA
1 core/4-5 

acres
1 sample/core

1 core/4-5 
acres

1 sample/core

1 core/4-5 
acres

1 sample/core

1 core/4-5 
acres

1 sample/core

1 core/4-5 
acres

1 sample/core
NA NA NA

Total Cores (Per Year 
Sampled)1 0 100 110 110 120 130 130 100 130 55

Total Samples (Per Year 
Sampled) 0 100 130 180 210 240 260 100 300 65

Biota Consumption 
Advisories NA

Notes:
1.  Total number of sediment cores and samples estimated based on 4 cores/acre, with numbers rounded to the nearest ten.
NA = not applicable

General Electric Company - Pittsfield, MA

Monitoring 
Programs/Components

Sediment Alternatives

Once in each of the following years in affected areas:  Yrs 1, 2, 3, 4, 5, 10, 15, 25, 50, 75, 100

Quarterly sampling at 12 locations along the Housatonic River in MA and CT (Yr 1, 2, 3, 4, 5, 10, 15, 25, 50, 75, 100)
Adult sampling at 8 locations (4 locations each in MA and CT) (Yr 1, 2, 3, 4, 5, 10, 15, 25, 50, 75, 100)

Sampling as specified below (Yr 5, 10, 15, 25, 50, 75, 100)

Maintain signs and conduct other outreach efforts in MA and CT every other year for up to 100 years as necessary

Revised CMS Report, Housatonic River - Rest of River

Table 3-14 - Sediment Alternatives OMM Program Components

Page 1 of 1
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SED 3 DETAILED CONSTRUCTION
SCHEDULE

NOTES:
1. 

 In Reaches 5A and 5B, the 
river channel will be divided into a series of dry 
isolation cells for the performance of remedial 
activities.  However, as there are a total of 176 dry 
removal cells in Reach 5A alone, it is not possible to 
illustrate the sequential performance of all associated 
activities in each of these cells in a similar fashion.  
The detailed schedule “blow-up” provided for Reach 
5A represents an example of the “staggered” 
schedule of the mobilization and site preparation, 
sheeting installation, cell dewatering, excavation, 
capping, and bank stabilization/restoration activities 
within Reaches 5A and 5B associated with the 
cyclical performance of these activities on a cell-
specific basis.

2. Y = Year; W = Week.

The general timeline associated with Reach 5A and 
5B, and subsequent reaches, illustrates the overall 
timeframe when excavation, capping, and bank 
stabilization/restoration activities are occurring in terms 
of construction years.
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SED 4 DETAILED CONSTRUCTION
SCHEDULE

NOTE:
1. 

 In Reaches 5A and 5B, the river 
channel will be divided into a series of dry isolation 
cells for the performance of remedial activities.  
However, as there are a total of 176 dry removal cells 
in Reach 5A alone, it is not possible to illustrate the 
sequential performance of all associated activities in 
each of these cells in a similar fashion.  The detailed 
schedule “blow-up” provided for Reach 5A represents 
an example of the “staggered” schedule of the 
mobilization and site preparation, sheeting installation, 
cell dewatering, excavation, capping, and bank 
stabilization/restoration activities within Reaches 5A and 
5B associated with the cyclical performance of these 
activities on a cell-specific basis.

2. Y = year, W = week

The general timeline associated with Reach 5A and 
5B, and subsequent reaches, illustrates the overall 
timeframe when excavation, capping, and bank 
stabilization/restoration activities are occurring in terms 
of construction years.

FIGURE

3-2b

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

1
0
/0

4
/2

0
1
0
 S

Y
R

A
C

U
S

E
-N

Y
-1

4
1
E

N
V

-D
JH

O
W

E
S

C
:/
B

0
0
3
0
9
2
9
/0

0
0
2
/0

0
0
0
1
/C

D
R

/3
0
9
2
9
J1

0
.C

D
R

REVISED CMS REPORT



SED 5 DETAILED CONSTRUCTION
SCHEDULE

NOTES:
1. 

 In Reaches 5A and 5B, the river 
channel will be divided into a series of dry isolation 
cells for the performance of remedial activities.  
However, as there are a total of 176 dry removal cells 
in Reach 5A alone, it is not possible to illustrate the 
sequential performance of all associated activities in 
each of these cells in a similar fashion.  The detailed 
schedule “blow-up” provided for Reach 5A represents 
an example of the “staggered” schedule of the 
mobilization and site preparation, sheeting installation, 
cell dewatering, excavation, capping, and bank 
stabilization/restoration activities within Reaches 5A and 
5B associated with the cyclical performance of these 
activities on a cell-specific basis.

2. Y = Year; W = Week

The general timeline associated with Reach 5A and 
5B, and subsequent reaches, illustrates the overall 
timeframe when excavation, capping, and bank 
stabilization/restoration activities are occurring in terms 
of construction years.
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SED 6 DETAILED CONSTRUCTION
SCHEDULE

2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; 
WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.

FIGURE

3-2d.1

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

1
0
/0

4
/2

0
1
0
 S

Y
R

A
C

U
S

E
-N

Y
-1

4
1
E

N
V

-D
JH

O
W

E
S

C
:/
B

0
0
3
0
9
2
9
/0

0
0
2
/0

0
0
0
1
/C

D
R

/3
0
9
2
9
J1

2
.C

D
R

REVISED CMS REPORT

NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates 
the overall timeframe when excavation, capping, and bank stabilization/restoration activities are 
occurring in terms of construction years.  In Reaches 5A and 5B, the river channel will be divided 
in to a series of dry isolation cells for the performance of excavation, backfill, and bank 
stabilization/restoration activities. However, as there are a total of 176 dry removal cells in Reach 
5A alone, it is not possible to illustrate the sequential performance of remedial activities in each 
of these cells in a similar fashion. The detailed schedule “blow-up” provided on Figure 3-2d.2 for 
Reach 5A represents an example of the “staggered” schedule of the mobilization and site 
preparation, sheeting installation, cell dewatering, excavation, capping, and bank 
stabilization/restoration activities within Reaches 5A and 5B associated with the cyclical 
performance of these activities on a cell-specific basis.

See Figure 3-2d.2



FIGURE

3-2d.2
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NOTE:

1. W = week

SED 6 REACH 5A EXAMPLE
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SED 7 DETAILED CONSTRUCTION
SCHEDULE

FIGURE

3-2e.1

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS
REVISED CMS REPORT

2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; 
WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.

NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates 
the overall timeframe when excavation, capping/backfilling, and bank stabilization/restoration 
activities are occurring in terms of construction years. In Reaches 5A and 5B, the river channel 
will be divided in to a series of dry isolation cells for the performance of excavation, backfill, and 
bank stabilization/restoration activities. However, as there are a total of 176 dry removal cells in 
Reach 5A alone, it is not possible to illustrate the sequential performance of remedial activities in 
each of these cells in a similar fashion. The detailed schedule “blow-up” provided on Figure 3-
2e.2 for Reach 5A represents an example of the “staggered” schedule of the mobilization and 
site preparation, sheeting installation, cell dewatering, excavation, backfilling, and bank 
stabilization/restoration activities within Reaches 5A and 5B associated with the cyclical 
performance of these activities on a cell-specific basis.

See Figure 3-2e.2
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NOTE:

1. W = Week.
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SED 8 DETAILED CONSTRUCTION
SCHEDULE

FIGURE

3-2f.1

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS
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2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD 
= Willow Mill Dam; GD = Glendale Dam; Y = Year.

NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates 
the overall timeframe when excavation, backfilling, and bank stabilization/restoration activities are 
occurring in terms of construction years.  In Reaches 5A and 5B, the river channel will be divided 
in to a series of dry isolation cells for the performance of excavation, backfill, and bank 
stabilization/restoration activities. However, as there are a total of 176 dry removal cells in Reach 
5A alone, it is not possible to illustrate the sequential performance of remedial activities in each 
of these cells in a similar fashion. The detailed schedule “blow-up” provided on Figure 3-2f.3 for 
Reach 5A represents an example of the “staggered” schedule of the mobilization and site 
preparation, sheeting installation, cell dewatering, excavation, backfilling, and bank 
stabilization/restoration activities within Reaches 5A and 5B associated with the cyclical 
performance of these activities on a cell-specific basis.

See Figure 3-2f.3 See Figure 3-2f.2 for
Continued Schedule



SED 8 DETAILED CONSTRUCTION
SCHEDULE

FIGURE

3-2f.2
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2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; 
WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.

NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates 
the overall timeframe when excavation, backfilling, and bank stabilization/restoration activities are 
occurring in terms of construction years.  In Reaches 5A and 5B, the river channel will be divided 
in to a series of dry isolation cells for the performance of excavation, backfill, and bank 
stabilization/restoration activities. However, as there are a total of 176 dry removal cells in Reach 
5A alone, it is not possible to illustrate the sequential performance of remedial activities in each 
of these cells in a similar fashion. The detailed schedule “blow-up” provided on Figure 3-2f.3 for 
Reach 5A represents an example of the “staggered” schedule of the mobilization and site 
preparation, sheeting installation, cell dewatering, excavation, backfilling, and bank 
stabilization/restoration activities within Reaches 5A and 5B associated with the cyclical 
performance of these activities on a cell-specific basis.



NOTE:

1. W = Week.

FIGURE

3-2f.3
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SED 9 DETAILED
CONSTRUCTION SCHEDULE

FIGURE

3-2g

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS
REVISED CMS REPORT2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam;

WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.
NOTES:
1.The general timeline associated with Reach 5A and 5B, and 
subsequent reaches, illustrates the overall timeframe when excavation, 
capping, and bank stabilization/restoration activities are occurring in terms 
of construction years.



SED 10 DETAILED CONSTRUCTION
SCHEDULE

NOTES:
1. The general timeline associated with Reach 5A and 
5B, and subsequent reaches, illustrates the overall 
timeframe when excavation, capping, and bank 
stabilization/restoration activities are occurring in terms 
of construction years. In Reaches 5A and 5B, the river 
channel will be divided into a series of dry isolation 
cells for the performance of remedial activities.  
However, as there are a total of 176 dry removal cells 
in Reach 5A alone, it is not possible to illustrate the 
sequential performance of all associated activities in 
each of these cells in a similar fashion.  The detailed 
schedule “blow-up” provided for Reach 5A represents 
an example of the “staggered” schedule of the 
mobilization and site preparation, sheeting installation, 
cell dewatering, excavation, capping, and bank 
stabilization/restoration activities within Reaches 5A and 
5B associated with the cyclical performance of these 
activities on a cell-specific basis.

2. Y = Year; W = Week.

FIGURE

3-2h
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Figure 3-3.  52-year hydrograph used for the East Branch during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Flow_files\R56\QSER_PROJ01-52_CMS_070329.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:03:42 2010
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Figure 3-4.  52-year hydrograph used for the West Branch during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Flow_files\R56\QSER_PROJ01-52_CMS_070329.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:03:45 2010
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Figure 3-5a.  52-year hydrographs used for the Reach 5/6 tributaries during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Flow_files\R56\QSER_PROJ01-52_CMS_070329.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:03:59 2010
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Figure 3-5b.  52-year hydrographs used for the Reach 7/8 tributaries during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Flow_files\R78\QSER_PROJ01-52_CMSSED1_071221.INP

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r78_input_file_plot_071129.pro
Tue Oct 05 22:58:08 2010



Subbasin 500

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000
Fl

ow
 (

cf
s)

Subbasin 510

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000

Fl
ow

 (
cf

s)

Subbasin 520

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000

Fl
ow

 (
cf

s)

Subbasin 530

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000

Fl
ow

 (
cf

s)

Subbasin 540

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000

Fl
ow

 (
cf

s)

Subbasin 550

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000

Fl
ow

 (
cf

s)

Subbasin 560

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000

Fl
ow

 (
cf

s)

Subbasin 570

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000
Fl

ow
 (

cf
s)

Subbasin 580

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000

Fl
ow

 (
cf

s)

Subbasin 600

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.001

0.010

0.100

1.000

10.000

100.000

Fl
ow

 (
cf

s)

Model input time series
Extreme event
Annual average

                       

Figure 3-6a.  52-year hydrographs used for the Reach 5/6 direct drainage subbasins during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Flow_files\R56\QSER_PROJ01-52_CMS_070329.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:04:38 2010
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Figure 3-6b.  52-year hydrographs used for the Reach 7/8 direct drainage subbasins during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Flow_files\R78\QSER_PROJ01-52_CMSSED1_071221.INP

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r78_input_file_plot_071129.pro
Tue Oct 05 22:58:55 2010
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Figure 3-7.  52-year East Branch total suspended solids time series used during the model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Sed_Boundary_Files\R56\SNSER_PROJ01-52_CMS_070514.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:05:14 2010
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Figure 3-8.  52-year West Branch total suspended solids time series used during the model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Sed_Boundary_Files\R56\SNSER_PROJ01-52_CMS_070514.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:05:23 2010
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Figure 3-9a.  52-year Reach 5/6 tributary total suspended solids time series used during the model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Sed_Boundary_Files\R56\SNSER_PROJ01-52_CMS_070514.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
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Figure 3-9b.  52-year Reach 7/8 tributary total suspended solids time series used during the model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Sed_Boundary_Files\R78\SNSER_PROJ01-52_CMSSED1_071221.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r78_input_file_plot_071129.pro
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Figure 3-10a.  52-year Reach 5/6 direct drainage total suspended solids time series used during the model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Sed_Boundary_Files\R56\SNSER_PROJ01-52_CMS_070514.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
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Figure 3-10b.  52-year Reach 7/8 direct drainage total suspended solids time series used during the model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Sed_Boundary_Files\R78\SNSER_PROJ01-52_CMSSED1_071221.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r78_input_file_plot_071129.pro
Tue Oct 05 23:02:19 2010
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Figure 3-11.  52 year time series of bank erosion rates used during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Bank_Erosion_Files\R56\BESER_PROJ01-52_CMS_070903.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:05:04 2010
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Figure 3-12.  52-year PCB boundary condition used for the East Branch during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Fate_PCB_IC_BC_files\R56\TXSER_PROJ01-52_CMSBASE_070917.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:04:48 2010
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Figure 3-13.  52-year PCB boundary condition used for the West Branch during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Fate_PCB_IC_BC_files\R56\TXSER_PROJ01-52_CMSBASE_070917.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
Mon Oct 04 15:04:51 2010
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Figure 3-14.  52-year PCB boundary conditions used for the tributaries during model projection simulations.

Source: H:\GENcms\MODEL\EPA_EFDC\Input_files\Fate_PCB_IC_BC_files\R56\TXSER_PROJ01-52_CMSBASE_070917.INP

RRM\ZL - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section3\r56_input_file_plot_071127.pro
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Figure 3-15a.
Model grid cells selected to
represent the sediment human
direct contact exposure areas
in Reaches 5 & 6.
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Figure 3-15b.
Model grid cells selected to
represent the sediment human
direct contact exposure areas
in Reaches 7 & 8.
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Figure 3-16a.
Averaging areas used 
for benthic invertebrate 
sediment IMPG comparisons
in Reaches 5 & 6.
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Figure 3-16b.
Averaging areas used 
for benthic invertebrate
sediment IMPG comparisons
in Reaches 7 & 8.
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Figure 3-17.
Backwater averaging areas 
used for amphibian sediment 
IMPG comparisons.
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Figure 3-18.
Model grid cells used to 
define the 1-km sediment 
averaging areas for insectivorous
birds.
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Figure 3-19.
Model grid cells used to define
the sediment averaging areas
for piscivorous mammals.
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4. Approach to Evaluating Remedial Alternatives for Floodplain Soils 

This section provides a description of the approach that was used in evaluating the nine 
alternatives developed for addressing floodplain soils in the Rest of River area.  The detailed 
evaluation of these alternatives is presented in Section 7.  

4.1 General Approach  

Overview of Alternatives 

GE has evaluated nine alternatives for remediating floodplain soils – FP 1 through FP 9.  
These alternatives are summarized in Table 1-2.  These alternatives (apart from FP 1, the no-
action alternative) consist of three types – IMPG-based alternatives, threshold-based 
alternatives, and an alternative that is a combination of those two types.  

The IMPG-based alternatives, FP 2, FP 3, FP 4, FP 7, and FP 9, involve the removal and 
backfill of soil as necessary to achieve certain specified average PCB concentrations within a 
given depth and averaging area in the floodplain.  The average concentrations targeted for 
these alternatives are based on the PCB IMPGs that apply to the floodplain – or, where 
tissue-based IMPGs have been converted to target floodplain soil PCB levels (as discussed in 
Section 2.2.2.3), those target soil PCB concentrations.  In describing and evaluating the 
remedial alternatives in this report, these target soil levels are included within the term 
“IMPGs” when used generally, and are sometimes referred to as “floodplain soil IMPGs.”  
Averages for this evaluation were based on the 95% upper concentration limit (UCL) of the 
spatially weighted mean, as described in Section 4.4 below. 

Different floodplain alternatives were developed to achieve different sets of IMPG values 
within the ranges of the IMPGs.  The alternatives were developed following a sequential 
approach of first evaluating the extent of remediation necessary to meet human health 
IMPGs, and then considering (where relevant) the additional remediation necessary to meet 
ecological IMPGs.  For human direct contact with soil and consumption of agricultural 
products, these alternatives were based on achieving different IMPG values within the ranges 
of the health-based RME IMPGs (i.e., the upper bounds of the ranges, mid-range values, or 
the lower bounds of the ranges) in the appropriate averaging areas.70  Next, each of these 
alternatives (with the exception of FP 2 and FP 9) includes the additional soil removal/backfill 

                                                      

70  For these IMPGs, the upper bounds of the ranges refer to the RME IMPGs based on a 10-4 cancer 
risk or non-cancer HI of 1, whichever is lower; the mid-range values refer to the RME IMPGs based on a 
10-5 cancer risk or non-cancer HI of 1, whichever is lower; and the lower bounds of the ranges refer to 
the RME IMPGs based on a 10-6 cancer risk, except that, for human direct contact, they are no lower 
than 2 mg/kg, which is the CD standard for unrestricted use. 
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needed to achieve the upper or lower bounds of the relevant floodplain ecological receptor 
IMPGs within their respective averaging areas.71   

Threshold-based alternatives, FP 5 and FP 6, involve the removal of all soils within a given 
depth having PCB concentrations that exceed certain concentration thresholds (50 mg/kg for 
FP 5 and 25 mg/kg for FP 6).  Averaging areas were not used in the development of remedial 
alternatives FP 5 and FP 6, but only in the development of the IMPG-based alternatives.  

The floodplain alternative identified by EPA, FP 8, involves a combination of the foregoing 
approaches in that it includes:  (a) removal and backfill of soil as necessary to achieve certain 
sets of PCB IMPGs (the mid-range IMPGs for human health protection and the lower-bound 
IMPG for amphibians) in the relevant averaging areas; and (b) the removal of any additional 
soil in the top foot with PCB concentrations above a certain concentration threshold (in this 
case 50 mg/kg).  

Each of these floodplain alternatives, except FP 1 (no action), focuses on excavation and 
backfill of the top foot of floodplain soil, which represents the soil to which human and 
ecological receptors would most likely be exposed, as approved by EPA in its April 13, 2007 
letter conditionally approving the CMS Proposal.  However, as directed in EPA’s letter of May 
22, 2007, alternatives FP 3 through FP 9 also include additional removal and backfill to a 
depth of 3 feet in certain heavily used areas (as discussed in Section 4.2.1 below).  

                                                      

71  The ecological receptors considered are amphibians (represented by wood frogs), omnivorous 
mammals (represented by shrews), insectivorous birds (represented by wood ducks), and piscivorous 
mammals (represented by mink).   

As discussed in Section 2.2.2.3, the target floodplain soil IMPG levels developed for wood ducks and 
mink are dependent on the associated sediment concentrations due to the mixture of aquatic and 
terrestrial dietary items consumed by those receptors (i.e., separate soil IMPGs have been developed 
based on sediment target levels of 1, 3, and 5 mg/kg).  In developing the floodplain alternatives designed 
to achieve these IMPGs, GE assumed that the associated average sediment concentration in the wood 
duck and mink averaging areas would be 1 mg/kg or below, and thus developed these alternatives to 
achieve the wood duck and mink floodplain soil IMPG levels associated with a target sediment level of 1 
mg/kg.  However, in the detailed evaluation of these alternatives in Section 7, GE has also considered 
the extent to which these alternatives would achieve the floodplain soil IMPG levels associated with the 
higher target sediment levels and, where they would not, has identified the additional volumes of soil 
removal/backfill that would be necessary to achieve those IMPGs.  Furthermore, as discussed in Section 
4.2.3.5, the evaluations in Section 8 of whether the combinations of sediment-floodplain alternatives 
would achieve the IMPGs for these two receptors were made through a procedure which avoids the use 
of the pre-selected target sediment levels and associated target floodplain soil levels (since the actual 
sediment PCB levels predicted to be achieved under the sediment alternative are used to calculate the 
floodplain soil IMPG for that combination of alternatives). 
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Evaluation Approach 

To evaluate these floodplain alternatives, GE first estimated the areal extent and volume of 
soil removal for each alternative (with that volume assumed to be replaced with clean backfill 
material).  For the IMPG-based alternatives, this required determining the locations and 
volume of soil removal/backfill necessary to achieve the specified average concentrations in 
particular averaging areas.  The averaging areas used for this determination, which vary 
depending on the human or ecological receptors being evaluated, are described in detail in 
Section 4.2.72  The methodology used to estimate the areal extent and volume of soil 
removal/backfill for both the IMPG-based alternatives and the threshold-based alternatives 
(as well the combination of those types) is summarized in Section 4.4.  Each alternative was 
then evaluated in detail based on the nine Permit criteria (General Standards and Selection 
Decision Factors) described in Section 2.  That evaluation is presented in Section 7. 

4.2 Exposure/Averaging Areas 

In the HHRA and ERA, EPA divided the floodplain into various areas, over which soil PCB 
concentrations were averaged to evaluate potential risk.73  As described in the CMS Proposal, 
this approach is also applicable for evaluating attainment of IMPGs and thus has been used 
herein for the assessment of floodplain remedial alternatives.  This section describes the 
averaging areas used in this Revised CMS Report (which are largely the same as those used 
in the March 2008 CMS Report).  As discussed in Section 4.1, these averaging areas were 
used in the development of the IMPG-based floodplain alternatives (FPs 2, 3, 4, 7, and 9, as 
well as the IMPG-based component of FP 8), but not the threshold-based alternatives (FPs 5 
and 6).  In addition, they have been used in the evaluation of all alternatives in assessing the 
extent to which each alternative would achieve the IMPGs.   

The types of floodplain averaging areas described here include human direct contact 
exposure areas (Section 4.2.1), farm areas evaluated based on the assessment of human 
consumption of agricultural products (Section 4.2.2), and separate averaging areas 
developed for the evaluation of the various ecological receptors (Section 4.2.3) – i.e., 
amphibians, omnivorous/carnivorous mammals, insectivorous birds, and piscivorous 
mammals.  The development of these averaging areas and the detailed evaluation of IMPG 
attainment have focused on the floodplain areas within Reaches 5 through 8 for the human 

                                                      

72  In addition, Section 4.3 presents a screening-level analysis of IMPG attainment for portions of the 
Rest of River floodplain where averaging areas were not developed or PCB concentrations are low and 
data are limited – namely, areas downstream of Rising Pond Dam for human health, and areas 
downstream of Woods Pond Dam for ecological receptors. 
73  The floodplain for the Rest of River is defined as the area within the 1 mg/kg PCB isopleth in Reaches 
5 and 6, and the portion of the 100-year floodplain containing PCBs in reaches below Woods Pond 
Dam. 
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health IMPGs and Reaches 5 and 6 for the ecological IMPGs.  To evaluate achievement of 
the IMPGs for these receptor groups in downstream reaches of the floodplain, a general 
screening-level approach was taken, as described in Section 4.3. 

4.2.1 Assessment of Human Direct Contact 

General Approach 

EPA’s HHRA divided the floodplain in Reaches 5 through 8 into 90 exposure areas for the 
assessment of direct human contact with floodplain soils.  During the risk assessment, EPA 
assigned specific exposure scenarios, including assumed age groups for human receptors 
(e.g., adults, older children), to each of these 90 exposure areas (EAs).  Several of these 
areas contain overlying direct contact subareas, which are typically characterized by a 
different and/or more frequent exposure scenario (e.g., a large exposure area considered for 
general recreation may contain as a subarea a stretch of soil along the River that is 
considered for the bank fishing scenario); EPA delineated 30 such subareas within the 
floodplain in Reaches 5 through 8.  The 90 exposure areas and 30 subareas are referred to 
jointly herein as EAs.  A map of the direct contact EAs delineated by EPA is provided on 
Figures 4-1a (Reaches 5 and 6) and 4-1b (Reaches 7 and 8).  In the HHRA, EPA screened 
out the human direct contact pathway for floodplain soil in Reach 9, as well as reaches farther 
downstream, so no additional assessment of direct contact was conducted for those reaches.  
Table 4-1 provides a listing of the direct contact EAs, and includes the specific exposure 
scenario(s) that were assigned to each by EPA.  These EAs have been used in the floodplain 
evaluation for application of the IMPGs based on direct human contact. 

The Revised CMS has evaluated all EAs (with two exceptions) based on their current use as 
described in EPA’s HHRA and summarized in Table 4-1.74  The two exceptions are EAs 21 
and 34.  EPA designated those areas as agricultural areas (which would require evaluation of 
direct contact by farmers).  These two EAs have been evaluated based on recreational use 
scenarios rather than the farmer scenario.  The reason for this change is that, due to a 
change in ownership, these two EAs are not being used for agricultural purposes, as 
discussed further in Section 4.2.2.  Instead, EA 21 has been evaluated for high-use general 
recreation by adults and older children, and EA 34 has been evaluated for intermediate-use 
general recreation by adults (see Table 4-1). 

                                                      

74  Where a different and less restrictive use of a given area is reasonably anticipated in the future, it 
would be addressed, as necessary, through the use of a deed restriction or Conditional Solution, as 
discussed in Section 4.6 below.  
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Frequently Used Areas 

As noted in Table 1-2, FP 3 includes removal and backfill of soil to achieve the mid-range 
human health-based RME IMPGs in certain “frequently used” areas.  For direct contact 
exposure, these include such areas as trails, access points, and known recreational areas.  
The following EAs were identified in the CMS Proposal as frequently used areas: 

• EAs 4 and 12 – established foot trails running through both MA Fish & Wildlife land and 
private land located close to residential properties; 

• EA 26a – MA Fish & Wildlife land with trail access and an adjacent parking area; 

• EA 35a and 37b – trail along easements running through both private property (EA 35a) 
and MA Fish & Wildlife land (EA 37b) with an adjacent parking area; 

• EA 39 – John Decker Canoe Launch (MA Fish & Wildlife land) and parking area; 

• EA 40 – MA Fish & Wildlife land adjacent to the Lenox Sportsman Club property; 

• EAs 47, 52, and 53 – River access/canoe launches with corresponding parking areas 
located along October Mountain Road; 

• EAs 57, 58, and 59 – land surrounding Woods Pond with road access; and 

• EA 60a – canoe launch adjacent to Woods Pond Footbridge with an adjacent parking 
area. 

Figure 4-2 shows the location of these areas, which are referred to in this report as “Frequent-
Use EAs.”  These areas are also identified in Table 4-1. 

In its April 13, 2007 conditional approval letter for the CMS Proposal, EPA directed GE to 
increase the depth of removal in these Frequent-Use EAs from 1 foot to 3 feet in alternatives 
FP 3 through FP 7.  GE disputed this direction on the basis that, although these EAs are 
frequently used, it is not “reasonably anticipated” or “realistic” to expect that people would be 
exposed to soil in these areas to depths below the top foot.  Following discussions between 
GE and EPA, EPA amended its direction in a May 22, 2007 letter, stating that “GE may 
provide justification for the reclassification of specific areas of the parcels designated as 
‘heavily used’ that would not meet the ‘heavily used’ designation and therefore would not be 
subject to the evaluation of 3-ft removal/replacement.” 
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In response to that directive as well as certain EPA comments on the CMS Report relating to 
this issue (notably EPA’s Specific Comment 95), GE has delineated certain subareas within 
the Frequent-Use EAs as subject to 3-foot removal in FP 3 through FP 7, and has also used 
those subareas in FP 8 and FP 9.  These subareas (referred to as “Heavily Used Subareas”) 
are displayed on Figures 4-2 and 4-3a-j.  As stated above, the Frequent-Use EAs consist of 
areas such as trails, access points, and known recreational areas.  For the purposes of 
delineating the Heavily Used Subareas, the heavily used portions of the EAs containing trails 
were defined as approximately 10-foot wide corridors down the center of the trails (due to 
scale, these are not shown on the map on Figure 4-2).  The heavily used portions of the 
remaining access points and recreational areas, which consist of easily accessible areas, 
were defined based on observations from site reconnaissance and aerial photography, as 
shown on Figure 4-3 (e.g., paths/driveways and parking lots associated with canoe launch 
areas).  This procedure also took into account areas mapped by EPA as “difficult access” in 
the HHRA (also shown on Figure 4-3) by excluding such areas from the delineation.  For 
example, the EPA “difficult access” mapping was used in part to bound the extent of the 
Heavily Used Subareas within the canoe access points at EAs 47, 52, and 53 (see Figure 4-
3f).  Below is a summary of the rationale used for the delineation (or lack thereof) of the 
Heavily Used Subareas within each of the Frequent-Use EAs listed above: 

• EAs 4 and 12 – Heavily Used Subareas were defined as an approximate 10-ft wide 
corridor down the center of these trails (see Figure 4-3a). 

• EA 26a – The Heavily Used Subarea was defined as the trail/parking area based on 
review of aerial photography, excluding EPA-delineated “difficult access” areas (see 
Figure 4-3b). 

• EA 35a and 37b – EA 35a includes portions of two separate utility corridors.  While these 
utility corridors both have foot trails running through them, these trails remain outside the 
1 mg/kg isopleth and thus outside the EA, so no Heavily Used Subarea was identified in 
EA 35a (see Figure 4-3c).  EA 37b also includes a utility corridor with a foot trail running 
through it.  In this EA, however, the foot trail section is within the 1 mg/kg isopleth and 
thus within the EA boundary, and hence the section of the trail within EA 37b was defined 
as a Heavily Used Subarea (see Figure 4-3d). 

• EA 39 – The Heavily Used Subarea was defined as the road, canoe launch, and parking 
area within this EA, based on review of aerial photography (Figure 4-3e). 

• EA 40 – The Heavily Used Subarea was defined as the portions of this EA containing 
trails based on review of aerial photography (Figure 4-3e). 
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• EAs 47, 52, and 53 – Heavily Used Subareas were defined as the roads, canoe 
launches, and parking areas within these EAs, based on review of aerial photography 
(Figure 4-3f). 

• EAs 57, 58, and 59 – These EAs border Woods Pond to the east and south.  Based on 
review of aerial photography, a dirt road runs through and adjacent to these EAs. The 
sections of this road that fall within the 1 ppm isopleth include sections in EAs 58 and 59 
but none in EA 57 (Figures 4-3g through 4-3i).  As a result, Heavily Used Subareas were 
defined for the sections of this road in EAs 58 and 59 (shown on Figures 4-3h and 4-3i), 
but not for EA 57. 

• EA 60a – The Heavily Used Subarea was defined as the road/parking area and canoe 
launch that comprise this EA, based on review of aerial photography (Figure 4-3j). 

In FP 3 through FP 9, certain removal criteria under those alternatives – namely, attainment 
of the pertinent set of direct contact IMPGs for FP 3, FP 4, FP 7, FP 8, and FP 9 and the 
threshold removal concentrations for FP 5 and FP 6 – were applied to the top 3 feet (as well 
as the top foot) of soil in these Heavily Used Subareas. 

4.2.2 Assessment of Agricultural Products Consumption 

There are a number of farm areas (or farm areas that are no longer in use) located fully or 
partially within the floodplain of the Housatonic River.  The farm areas located in Reaches 5 
through 8, as delineated by EPA in the HHRA, are shown on Figures 4-4a (Reaches 5 and 6) 
and 4-4b (Reaches 7 and 8).  With several exclusions (discussed below), these are the areas 
that have been used for application of the floodplain soil IMPGs based on agricultural 
products consumption; they are identified herein as FA 1 through FA 14, as shown on Figures 
4-4a and 4-4b.   

The CMS Proposal stated that the areas designated by EPA as farm areas would be used in 
the CMS for the evaluation of IMPGs based on agricultural products consumption, unless a 
given farm area is no longer used or is anticipated to no longer be used for raising farm 
animals or the growing of crops intended for consumption by humans.  Based on these 
criteria, several of the designated areas in Reaches 5 and 7 have been excluded from 
agricultural products consumption evaluations presented in this Revised CMS Report. 

First, several “farm areas” have a use category, as identified by EPA in the HHRA, that is not 
associated with agricultural products consumed by humans, and were therefore not included 
in these evaluations.  The use categories not associated with the production of agricultural 
products consumed by humans consist of those identified by EPA as “wetland,” “open 
land/wetland,” “open land,” “horse,” and “not in use”; farm areas with these use designations 
are identified on Figure 4-4b (with hatching) as “Farm Area Not in Agricultural Use.” 
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Second, there are three areas identified as farms in the HHRA for which GE has determined 
that no current or future agricultural use within the floodplain is anticipated, and which have 
thus been excluded from the evaluations of agricultural product consumption: 

• For the two farms located in the PSA (Figure 4-4a) that include direct contact EAs 21 and 
34 (see Figure 4-1a), GE has purchased the portions of those areas located within the 
floodplain and will maintain those areas as open land with no agricultural use (these 
areas are labeled as “Not in Use” on Figure 4-4a).  For the northern such farm in the 
PSA, the remaining area of farm field (not owned by GE) is located completely outside 
the floodplain, and therefore was not evaluated for consumption of agricultural products. 

• There is also an area located in Reach 7 that EPA classified as “beef cattle grazing” in 
the HHRA.  GE’s discussions with the then-owner of this property in 2006 indicated that 
this property was actually an estate where a few cattle were raised as domesticated 
animals and were not intended for human consumption.  Since that time, this property 
has been sold.  In these circumstances, this property is not currently used or anticipated 
to be used in the future for the classification of “beef cattle grazing” that was assigned to 
that area by EPA in the HHRA (this area is labeled and designated as “Not in Use” on 
Figure 4-4b). 

For the purposes of these evaluations, individual farm averaging areas were defined based 
on land ownership and parcel boundaries.  For example, one farm polygon (as defined by 
EPA in the HHRA) may have been split into two averaging areas if that particular polygon 
spanned two parcels having different ownership.75  In contrast, if one farm polygon spanned 
two or more parcels with the same owner, the entire farm polygon was used as the averaging 
area. In some cases, two or more farm polygons are located within a single parcel boundary; 
in this case, all polygons having the same owner and use type were combined into a single 
averaging area.  In the case where separate farm polygons having the same owner had 
different use types (i.e., “vegetables” in one polygon versus “hay” in another), the averaging 
areas were separated based on use type since different IMPGs would be applied to each 
area.  Figures 4-4a and 4-4b show the individual averaging areas (i.e., labeled as FA 1 
through FA 14 and shaded in unique colors) that have been used for the evaluations of farm 
areas. 

                                                      

75 One exception to this approach is the farm area designated FA 2 (shown on Figure 4-4a).  In this 
case, the farmed area spans multiple parcels having different owners, but has been combined into a 
single averaging area since GE’s discussions with the owners has indicated that the area is farmed as 
one continuous field. 
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Table 4-2 provides a summary of the 14 agricultural averaging areas within Reaches 5 
through 8 that have been used in the evaluations of agricultural products consumption.  As 
shown in the table, all of these areas have EPA use classifications of either “hay,” 
“corn/silage,” or areas of “open land” (which is then described as either “possibly hay” or 
“formerly grazing” areas).  Given these use classifications, for the purposes of evaluating 
agricultural product consumption, all of these farm areas in Reaches 5 through 8 were 
assigned to the “commercial dairy” IMPG category based on the assumption that all these 
areas provide feed (or could potentially provide feed) for commercial dairy cows. 

The floodplain soil IMPG levels for commercial dairy farms were shown in Table 2-5.  As 
discussed in Section 2.2.2.3, those levels were derived based on the assumption that the 
entire portion of the agricultural land is located within the floodplain.  For the agricultural 
product consumption assessments, as described in the CMS Proposal, only the portions of 
agricultural fields within the floodplain are considered areas of potential exposure.  To account 
for the fraction of a given farm area that is located outside the floodplain, the floodplain soil 
IMPGs shown in Table 2-5 have been adjusted by a weighting factor.  For example, for a farm 
with 80% of the total cropland or grazing land located within the floodplain, the initially 
calculated soil IMPG levels shown in Table 2-5 were divided by a factor of 0.8 to determine a 
farm-specific IMPG value.  Table 4-2 shows, for each farm area evaluated, the adjusted target 
floodplain soil levels that have been calculated from the commercial dairy IMPGs in Table 2-5, 
based on application of the pertinent weighting factor for that farm area.  These adjusted soil 
levels have been used in the evaluations of IMPGs for the applicable farm areas. 

In addition to those farm areas identified in Reaches 5 through 8, the HHRA identified several 
farm areas in Reach 9.   A more general, screening-level evaluation has been conducted for 
the farms located in this reach and is described in Section 4.3.1. 

4.2.3 Assessment of Ecological Receptors 

This section describes the averaging areas that were used for the evaluation of the ecological 
receptor groups subject to IMPGs for floodplain soil – i.e., amphibians, 
omnivorous/carnivorous mammals, insectivorous birds, and piscivorous mammals. 

4.2.3.1 Amphibians 

As discussed in GE’s revised IMPG Proposal (GE, 2006a), the PCB IMPGs for amphibians 
(3.27 to 5.6 mg/kg) were based on an assessment of potential risks to wood frogs as the 
representative species for this receptor group.  As relevant to the floodplain, these IMPGs 
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apply to the sediments of vernal pools in the floodplain.76  As stated in the CMS Proposal, 
EPA’s database identifies 68 vernal pools (including both temporary and permanent pools) in 
the floodplain of the PSA; the vernal pools located within the PSA are shown on Figure 4-5.  
Two of these 68 vernal pools are located upstream of the Confluence (IDs 8-VP-1 and 5-VP-
2) and therefore have not been considered herein.  Also, while EPA’s ERA states that only 27 
of these vernal pools were identified as suitable breeding habitat for wood frogs, to be 
conservative and since the amphibian IMPGs apply to species other than wood frogs, GE has 
included the 66 EPA-identified vernal pools located within the PSA in the IMPG evaluations 
for amphibians. 

In the CMS Proposal, GE proposed to use EPA’s wood frog population model, with certain 
modifications, to evaluate which of the vernal pools would require remediation in order to 
protect the local amphibian population in the PSA.  However, in its April 13, 2007 conditional 
approval letter, EPA directed GE not to use the wood frog population model for this purpose 
(Condition # 13), and it reaffirmed that directive in its May 22, 2007 letter. 

GE does not agree with that directive.77  However, given EPA’s directive not to use the model 
as proposed, the amphibian IMPGs have been applied to each of the 66 vernal pools in the 
PSA.  Thus, both for purposes of developing floodplain remedial alternatives designed to 
achieve the upper or lower bound of the amphibian IMPGs and for purposes of evaluating 
whether a given alternative would achieve the amphibian IMPGs, each of the 66 vernal pools 
was treated as a separate averaging area. 

For reaches downstream of the PSA, EPA did not identify specific vernal pools within the 
floodplain of the Housatonic River.  For these areas, a general screening-level evaluation of 
floodplain vernal pools has been performed, as described in Section 4.3.2. 

4.2.3.2 Omnivorous/Carnivorous Mammals 

As discussed in GE’s revised IMPG Proposal (GE, 2006a), the soil IMPGs for omnivorous 
and carnivorous mammals (21.1 to 34.3 mg/kg) were based on an assessment of potential 
risks to northern short-tailed shrews (Blarina brevicauda, referred to hereafter as shrews), 
which EPA selected as the representative species for this receptor group.  The CMS Proposal 

                                                      

76  As discussed in Section 3, amphibian IMPGs were also evaluated for the sediments in backwater 
regions of the River.  
77  As discussed in Section 2.1.1 and recognized in EPA guidance (EPA, 1999), the objective of 
ecologically based remediation is to protect local populations and communities of biota.  As discussed in 
the CMS Proposal, GE believes that use of EPA’s wood frog population model, with modification and 
application to all 66 vernal pools, provides a reasonable method of evaluating the effects of floodplain 
remedial alternatives both on the local wood frog population and the broader amphibian population in the 
PSA.  The reasons for GE’s position are set forth in more detail in GE’s April 27, 2007 Statement of 
Position in its dispute on EPA’s April 13, 2007 letter (GE, 2007a). 
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noted that the habitat for shrews coincides with much of the floodplain, and thus GE proposed 
to use the overall portion of the floodplain in the PSA that provides suitable shrew habitat as a 
single averaging area for evaluating attainment of the IMPGs for shrews.  In its April 13, 2007 
conditional approval letter, EPA directed GE not to use the overall floodplain as a single 
averaging area for evaluating the effectiveness of floodplain remedial alternatives to protect 
shrew populations.  EPA stated that, although shrew habitat is widespread throughout the 
floodplain, the home ranges of shrews are much smaller, and thus averaging over the entire 
floodplain “may result in an alternative being considered protective when, in fact, some shrew 
populations may remain impacted” (Condition #79).  Instead, EPA directed GE to develop 
averaging areas that “relate specifically to the appropriate habitats, home ranges, and/or 
foraging ranges for the receptor species” for which the IMPGs were established (Condition 
#81). 

Based on the habitat descriptions provided by EPA’s consultants, the majority (~80%) of the 
floodplain within the PSA contains suitable habitat for shrews, as shown on Figure 4-6a.78   
Shrew habitat is contiguous throughout that area without significant natural boundaries.   In 
these circumstances, GE does not agree with EPA’s directive in its conditional approval 
letter.79 

However, given that directive, GE has developed an alternative approach to establishing 
averaging areas for shrews within the PSA floodplain.  As required by EPA, this approach 
takes into account the habitats, home ranges, and foraging ranges of shrews, but is still 
focused on protecting local shrew populations, consistent with EPA guidance (EPA, 1999).  
This approach is based on conservation principles, in which the area necessary to sustain a 
“minimum viable population” (MVP) of the animals in question is determined.  Specifically, this 
approach has involved:  (1) estimating the size of the MVP of shrews; (2) determining the size 
of areas within the floodplain that would sustain such an MVP, based on the foraging/home 
range of shrews; and (3) establishing defined areas of shrew habitat within the floodplain with 
a size equivalent to that determined in the prior step, and then using those defined areas as 
the averaging areas for application of the IMPGs.  These concepts are discussed further 
below. 

                                                      

78  Shrew habitat is described by Woodlot (2002), pp. 6-24 - 6-25.  Figure 4-6a is based on a map of 
shrew habitat provided by EPA to GE, modified to eliminate areas that are permanently under water. 
79  Shrews populate most of the floodplain, and the shrew population within the floodplain is not divided 
into biologically discrete or distinct population segments.  Rather, it is one large, contiguous local 
population that is part of a larger population in the Appalachian Mountains (Brant and Ortí, 2003).  In this 
situation, given the objective to protect local populations and communities of biota, the entire area shown 
as shrew habitat on Figure 4-6a should be considered as the averaging area for evaluating protection of 
the local shrew population. 
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Area of Minimum Viable Population 

As stated above, the shrew population is contiguous in the PSA.  Thus, creation of spatial 
averaging areas to protect smaller local “population subunits” in the PSA must rely on either 
(1) arbitrarily defined boundaries or (2) boundaries based on conservation principles.  For 
present purposes, we have used a conservation-based approach involving determination of 
the size of areas required to sustain an MVP.  By definition, an MVP for any given species is 
the smallest isolated population having a strong (i.e., 90 to 99%) chance of remaining extant 
for a long period of time (i.e., 100 to 1,000 years) despite the foreseeable effects of 
demographic, environmental, and genetic stochasticity, and natural catastrophes (Shaffer, 
1981; Thomas, 1990).  The U.S. Fish and Wildlife Service (USFWS) recovery plan guidelines 
for threatened and endangered species require recovery goals that consider this long-term 
viability concept (USFWS, 1990).  Many recovery plans (e.g., grizzly bear, emerald dragonfly, 
gray wolf) have set local population targets equivalent to general MVP sizes recommended in 
the conservation biology literature or developed from population viability models that are 
species-specific.   

Using the MVP to define the size of the averaging area provides a basis for defining 
independent population subunits that are viable through time, even if they become isolated 
from the larger population by events such as fires or flooding.  The use of the MVP approach 
in guiding remediation is extremely conservative because it assumes each MVP population 
subunit is isolated and must be sufficiently robust to sustain itself through major random 
events.  In reality, each individual shrew MVP averaging area is not isolated and all would 
contribute to an interchangeable supply of animals.  The approach essentially ensures that 
the large local population of shrews, which are already abundant in the floodplain (Woodlot, 
2002; Boonstra and Bowman, 2003), continues throughout the floodplain. 

Selection of a Minimum Viable Population Size 

The MVP size for shrews was selected based on the population size needed to maintain 
demographic stability (i.e., to avoid crashing to low population levels), not genetic variability 
(which would be larger).  The conservation biology literature was reviewed to determine 
recommended sizes of an MVP.  Lehmkuhl (1984) recommended an MVP of 500 animals for 
vertebrates to attain long-term persistence of the population.  Thomas (1990) similarly 
recommended no less than 500 animals, based on his model simulations of bird and mammal 
populations averaging a 1.2-order of magnitude variability, a magnitude frequently observed 
over 50-year periods.  Five-hundred animals met Thomas’ definition of an MVP as the 
geometric mean number of animals in a population that fell below 100 animals only once 
every 100 years during his simulations.  He used 100 as the threshold because, below 100, 
animals frequently fall into an extinction vortex.  Overall, based on empirical evidence, 
Thomas recommended that 1,000 animals is conservative and adequate to attain 
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demographic stability for species that do not have extremely high fluctuations in population 
size through time, which appears to be true of the shrew (see Getz, 1989; Lima et al., 2002).  

No recommended MVP for shrews was found in the literature, and in general MVPs were 
difficult to find for small, placental mammals.  One was found for the spiny rat (Tinomys eliasi) 
in South America.  Based on the results of a population viability model for that species, Brito 
and Figueiredo (2003) recommended an MVP of 200 rats to maintain demographic stability 
and 2000 rats to maintain genetic variability.  To err on the conservative side for maintaining 
population viability, 500 shrews were selected as the MVP unit to be used for calculating the 
size of the averaging areas.  This number is more appropriate than the 200 developed for the 
spiny rat because it is based on analyses (i.e., Lehmkuhl, 1984; Thomas, 1990) of mammals 
that include the omnivorous and carnivorous small mammal species that the shrew 
represents for application of the IMPGs.  

Application of MVP Size and Foraging/Home Range To Determine Size of Averaging Areas 

Having determined the size of the MVP, the next step was to determine the size of areas that 
would support that MVP, taking into account the foraging and home ranges of shrews.  
According to the ERA (EPA, 2004a, p. J-6), shrews have home range sizes of 0.024 hectares 
(ha) to 0.07 ha in areas of high prey density, and 0.1 to 0.2 ha in areas of low prey density 
during non-breeding periods in winter.  Assuming that the former estimates would apply 
during the breeding season (spring, summer, and fall) when food is more plentiful, and that 
the latter estimates apply only in winter, the averages of these values can be seasonally 
weighted to yield a mean yearly home range size of ~0.07 ha.  Assuming no overlap of home 
ranges (since shrews are highly territorial), this represents an estimated year-round density of 
approximately 14 shrews/ha.   Based on this estimate, the size of an area required to support 
an MVP of 500 animals is about 35 ha (500 shrews/14 shrews per ha = 35.7 ha).  

Establishment of Averaging Areas 

Based on the above estimates, cells of ~ 35 ha each were overlaid on the floodplain in the 
PSA, excluding areas of unsuitable shrew habitat and bounded laterally by the 1 mg/kg PCB 
isopleth.  These cells (as well as the excluded areas of unsuitable shrew habitat) are shown 
on Figure 4-6b.  These cells have been used as the averaging areas in the PSA for evaluating 
attainment of the IMPGs for omnivorous/carnivorous mammals.  For a given floodplain 
remedial alternative, the spatial average PCB concentration in each cell has been compared 
to the upper or lower bound of those IMPGs (as appropriate) to identify which cells exceed 
those IMPG values.  

For areas downstream of the PSA, where such cells have not been defined and the floodplain 
PCB data are less dense, a more general comparison has been made of PCB concentrations 
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in various portions of the floodplain to the IMPGs for omnivorous/ carnivorous mammals, as 
described in Section 4.3.3. 

4.2.3.3 Insectivorous Birds 

As discussed in GE’s revised IMPG Proposal (GE, 2006a), the underlying PCB IMPG for 
insectivorous birds was based on an assessment of potential risks to wood ducks as the 
representative species for this receptor group.  Further, as discussed in Section 2.2.2.3, since 
this IMPG applies to PCB concentrations in the aquatic and terrestrial invertebrate prey of 
wood ducks, GE has developed target floodplain soil concentrations associated with that 
IMPG, based on achieving certain specified target sediment concentrations.  Those target 
floodplain soil concentrations, which vary by subreach within the PSA (i.e., Reaches 5A, 5B, 
5C/D, and 6), are described in Section 2.2.2.3 and Appendix D to this Report.  This section 
describes the averaging areas to which the target soil concentrations have been applied. 

The CMS Proposal proposed to apply the target floodplain soil concentrations for protection of 
wood ducks over the entire portion of the floodplain within the PSA.  However, in is April 13, 
2007 conditional approval letter, EPA directed GE to use smaller averaging areas.  EPA 
stated, based on the ERA, that “[t]he foraging range of wood duck is approximately 1 km from 
their nest site,” that therefore averaging of PCB concentrations over the entire PSA “is 
inappropriate,” and that GE must “use appropriately smaller subareas” in evaluating whether 
remedial alternatives would achieve the target levels for protection of wood ducks (Condition 
# 46).   

Again, GE does not agree with that directive.80  However, in response to EPA’s directive, GE 
has developed smaller averaging areas for application of the wood duck target levels.  In this 
case, GE has developed such areas based on the foraging range of an individual wood duck.  
While this approach is clearly over-conservative (since the local population necessarily 
includes numerous wood ducks, not just an individual duck foraging near its nest), it has been 
used as a simple means of complying with EPA’s directive.  

Reported sizes of home ranges and foraging ranges for wood ducks are quite variable, 
depending upon habitat quality, season, gender, breeding status, and region.81  However, for 

                                                      

80  Although a few limited segments of the PSA contain poor or marginal wood duck habitat (as 
discussed below), given the high mobility of birds, it is not realistic to assume that the PSA wood duck 
population is divided into biologically discrete or distinct population segments.  In these circumstances, 
given the objective to protect local populations and communities of biota, the PSA represents the most 
appropriate averaging area for evaluating impacts on the local wood duck population.   
81  For example, in southern Illinois, fall home ranges averaged 91 ha (225 acres) (range = 24-186 ha or 
59-460 acres) (Parr et al., 1979).  Costanzo et al. (1983) reported that winter home ranges were larger 
for males (42.3 ha or 105 acres; n = 5) than for females (12.0 ha or 30 acres; n = 5).  Gilmer et al. (1978) 
reported an average home range of 169 ha (418 acres; n = 2) for breeding pairs and 87 ha (215 acres) 
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present purposes, GE has used the 1-kilometer (km) foraging range (for pre-incubating 
females) identified in EPA’s April 13, 2007 letter based on the ERA.  Based on this foraging 
range, GE has established averaging area boundaries every 1 km within the PSA, such that 
the averaging areas range from 16 to 49 ha (40 to 120 acres) and average 36 ha (90 acres).  
These averaging areas are shown on Figure 4-7.  Even for an individual wood duck, such 
averaging areas are conservative compared with the estimates from the literature.82    

Within these 1-km averaging areas, limited subareas that lack suitable wood duck habitat 
have been excluded.  While the vast majority of the PSA offers habitat that is suitable for 
wood ducks, the ERA’s natural area designations have been used to judge microhabitat 
suitability within the PSA.  Attachment C (Species: Habitat Matrix) to Woodlot’s (2002) 
Ecological Characterization Report indicates that the following types of areas are not 
inhabited by wood ducks (either during the breeding season or year-round):  high-gradient 
stream, spruce-fir-Northern hardwood forest, Northern hardwoods-hemlock-white pine forest, 
cultural grassland, agricultural cropland, and residential development.  Such areas are 
marked in gray on Figure 4-7 and have been excluded from consideration in the evaluations 
of achievement of the target levels for protection of wood ducks.  

Thus, in assessing whether particular floodplain remedial alternatives would achieve the wood 
duck IMPG, GE has utilized the averaging areas shown on Figure 4-7 for the PSA.  
Specifically, for a given floodplain remedial alternative, the spatial average PCB concentration 
in each such averaging area has been compared to the applicable target floodplain soil level 
for the subreach in which that area is located, based on assumptions about the sediment 
concentration in the same averaging area.  

For areas downstream of the PSA, where specific averaging areas have not been identified 
and the floodplain PCB data are less dense, a more general comparison has been made of 
PCB concentrations in various portions of the floodplain to the target floodplain soil 
concentrations based on these IMPGs, as discussed in Section 4.3.4. 

                                                                                                                                                     

for incubating females (n = 14).  Cottrell et al. (1990) reported that home range of females with broods 
averaged 46.1 ha (114 acres) in Tennessee (n = 34), while Hepp and Hair (1977) reported average 
home ranges of 12.5 ha (31 acres) in South Carolina (SD = 11.0, range = 0.8–29.6 ha or 2-73 acres, n = 
7).  The U.S. Forest Service (USFS) (1971) reported that the daily foraging radius for wood ducks in the 
southeastern United States may be as much as 40 to 48 km (25 to 30 mi), which corresponds to an area 
of about 500,000 to 700,000 ha (1.2 to 1.8 million acres); these values are outliers relative to the other 
literature reports. 
82  The median of the reported average home range areas listed in the prior note, excluding the USFS 
outlier values, is 44 ha (109 acres), compared to a range of 16 to 49 ha for the averaging areas 
associated with a 1-km foraging range. 
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4.2.3.4 Piscivorous Mammals 

As discussed in GE’s revised IMPG Proposal (GE, 2006a), the underlying IMPGs for 
piscivorous mammals were based on an assessment of potential risks to mink as the 
representative species for this receptor group.  Further, as discussed in Section 2.2.2.3, since 
these IMPGs apply to PCB concentrations in the aquatic and terrestrial prey of mink, GE has 
developed target floodplain soil concentrations associated with the upper and lower bounds of 
those IMPGs, based on achieving certain specified target sediment concentrations.  Those 
target floodplain soil concentrations are described in Section 2.2.2.3 and Appendix E to this 
Report.  As discussed there, at EPA’s direction, separate target floodplain soil concentrations 
have been developed for: (1) Reaches 5A and 5B; and (2) Reaches 5C, 5D (the backwaters), 
and 6.  This section describes the averaging areas to which the target soil concentrations 
have been applied. 

The CMS Proposal Supplement proposed to apply the target floodplain soil concentrations for 
protection of mink over the entire floodplain within the PSA.  In addition, given that mink are 
wide-ranging predators and thus are likely to forage not only within the 1 mg/kg PCB isopleth, 
but also along tributaries and other areas outside that isopleth, GE proposed to adjust the 
target floodplain soil levels to account for the proportion of the mink’s foraging range outside 
the 1 mg/kg isopleth.  However, in its July 11, 2007 conditional approval letter, EPA directed 
GE: (1) not to use the entire PSA as the averaging area for application of these levels, but 
rather to use averaging areas that are no larger than subreaches; and (2) not to adjust the 
target levels to account for foraging outside the 1 mg/kg isopleth.  GE invoked dispute 
resolution on these directives.  In response, EPA issued a letter dated August 29, 2007, 
revising its first directive to require use of two averaging areas within the PSA – one 
consisting of Reaches 5A and 5B and the other consisting of Reaches 5C, 5D, and 6.  
However, EPA retained the requirement to limit the EA to the area within the 1 mg/kg isopleth. 

GE continues to believe that the approach outlined in the CMS Proposal Supplement was 
appropriate.83  However, given EPA’s directives in its July 11 and August 29, 2007 letters, GE 
has used the two averaging areas specified by EPA – one consisting of Reaches 5A and 5B 
and one consisting of Reaches 5C, 5D, and 6 (shown on Figure 4-8) – for application of the 
target floodplain soil concentrations associated with the mink IMPGs, with no adjustments for 

                                                      

83  The reasons for GE’s position are set forth in its July 25, 2007 Statement of Position in the dispute 
resolution proceeding on EPA’s July 11, 2007 letter (GE, 2007b).  In brief, given the fairly large foraging 
or home ranges of mink, the PSA could support, at most, only a subset of the local mink population.  
Moreover, it is reasonable to expect that mink utilizing the PSA would also use areas outside the 1 
mg/kg isopleth (e.g., areas near the shoreline but outside that isopleth and areas along tributaries) as 
part of their foraging range.  In its August 29, 2007 letter, EPA asserted that it is reasonable to limit the 
mink exposure area to within the 1 mg/kg isopleth because approximately 90% of the mink diet is from 
the aquatic environment.  However, the target floodplain soil levels are based on the terrestrial, not 
aquatic, portion of the mink’s diet. 
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foraging beyond the 1 mg/ kg isopleth.  Specifically, for a given floodplain remedial alternative, 
the PCB concentration in each such averaging area has been compared to the applicable 
target floodplain soil levels, based on assumptions about the sediment concentration in the 
same averaging area.  

For areas downstream of the PSA, where specific averaging areas have not been identified 
and the floodplain PCB data are less dense, a more general comparison has been made of 
the PCB concentrations in the floodplain with the target floodplain soil concentrations based 
on the mink IMPGs, as described in Section 4.3.5. 

4.2.3.5 Evaluation of IMPG Attainment for Insectivorous Birds and Piscivorous 
Mammals for Combined Sediment and Floodplain Alternatives 

As noted in Section 1.8, Section 8 of this Revised CMS Report presents a comparative 
evaluation of a number of combinations of sediment and floodplain alternatives.  For these 
combinations, the evaluation of the attainment of the IMPGs for insectivorous birds and 
piscivorous mammals did not need to use the pre-selected target sediment levels and 
associated target floodplain soil levels used in the evaluation of the individual sediment and 
floodplain alternatives, as discussed above.  Rather, since each of these combinations 
involves a specific sediment alternative and a specific floodplain alternative, an assessment of 
the achievement of these IMPGs has been made more directly.  

The first step in this evaluation was to determine, for the sediment alternative within each 
combination, the sediment PCB concentrations predicted by the EPA model at the end of the 
model projection period in all relevant averaging areas in the PSA for the receptor group in 
question, using the same averaging areas described above for insectivorous birds and 
piscivorous mammals.  Next, for each such sediment concentration, an associated target 
floodplain soil level was calculated for the same averaging area using the same methods 
employed for calculating target floodplain soil levels associated with the previously selected 
target sediment levels.  Thus, for insectivorous birds, the calculation of target floodplain soil 
levels associated with attaining the IMPG at the modeled sediment endpoint concentrations 
was performed using the method described in Appendix D; and for piscivorous mammals, the 
calculation of target floodplain soil levels associated with attaining the upper- and lower-bound 
IMPGs at the modeled sediment endpoint concentrations was performed using the method 
described in Appendix E.  Then, for each combination of alternatives, the post-remediation 
floodplain soil exposure point concentration (EPC) in each relevant averaging area in the 
floodplain (described above) was compared to the target floodplain soil concentration 
calculated for that area based on the associated sediment alternative.  This comparison 
allows a determination to be made as to whether the combined sediment-floodplain 
alternative would attain the IMPGs for insectivorous birds and piscivorous mammals.  
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4.3 Assessment of Achievement of Human and Ecological Receptor IMPGs in 
Downstream Reaches  

In floodplain areas downstream of those described in the preceding sections, GE has 
conducted general screening-level evaluations of whether the floodplain soil PCB 
concentrations would achieve the IMPGs.  This section describes those evaluations.  For the 
human health IMPGs, this evaluation focuses on agricultural products consumption in farm 
areas downstream of Reach 8.  (As noted above, risks associated with human direct contact 
with floodplain soil in reaches downstream of Reach 8 were screened out by EPA in the 
HHRA, and hence are not reevaluated here.)  For the ecological receptor IMPGs, these 
screening evaluations focus primarily on Reach 7, where the majority of the downstream data 
were collected, utilizing the EPA-designated subreaches in that reach (i.e., Reaches 7A 
through 7H). 

4.3.1 Agricultural Products Consumption  

As discussed in Section 4.2.2, the HHRA identified various farm areas (approximately 65) 
within the floodplain of Reach 9 (downstream of Rising Pond Dam).  Given the limited 
floodplain soil PCB data in these farm areas, a general screening-level approach was 
conducted to assess agricultural products consumption for the types of farms located in this 
reach, using all available surficial floodplain PCB data (0- to 6-inch or 0- to 12-inch) within 
Reach 9.  Within Reach 9, these data indicate that surficial floodplain soil PCB concentrations 
range from 0.02 mg/kg to 1.7 mg/kg, and average approximately 0.46 mg/kg, with a 95% UCL 
on the mean of 0.50 mg/kg (based on the non-parametric Halls Bootstrap method). 

Based on the use types identified by EPA in the HHRA, there are three types of farm areas 
located within the Reach 9 floodplain that are relevant to the IMPGs based on human 
consumption of agricultural products: “commercial dairy,” “commercial vegetable,” and 
“commercial poultry”; the locations of these farm areas in Reach 9 are shown on Figure 4-9.  
Based on the Reach 9 floodplain data summarized above, the entire range of surface soil 
PCB concentrations in Reach 9 are below all “commercial dairy” IMPGs, with the exception of 
the RME level based on a cancer risk of 10-6 (0.24 mg/kg; see Table 2-5), and are also below 
the lowest RME IMPG for human consumption of “exposed vegetables” and “root vegetables” 
(13.3 mg/kg and 100 mg/kg, respectively; see Table 2-5).  Based on this screening 
comparison, floodplain soil PCB concentrations in Reach 9 are sufficiently low that the IMPGs 
for “commercial dairy” and “commercial vegetable” farms would be expected to be met in the 
applicable averaging areas within that reach. 

With respect to “commercial poultry” farms, only one such farm has been identified in Reach 9 
(shown on Figure 4-10); this farm sells poultry meat.  A refined evaluation was conducted for 
this property.  No floodplain soil samples have been collected within this farm property itself; 
therefore, samples collected within a distance of approximately one mile were selected as 
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representative of that area.  In this analysis, the data were segregated into groups of samples 
located within the 10-year and 100-year floodplains, as these areas are indicative of the 
relative depositional frequency of PCBs.84  Spatially weighting these data by the fraction of 
the poultry farm within these floodplain areas resulted in an area-weighted average floodplain 
soil PCB concentration of 0.21 mg/kg.  This value is within the range of IMPGs (both cancer 
and non-cancer) considered protective for the consumption of poultry meat (see Table 2-5). 

Below Reach 9 (in the Connecticut portion of the River), EPA collected seven near-shore 
samples from a few select areas of the floodplain.  Four of these samples had non-detect 
PCB concentrations, and the maximum detected value was 0.037 mg/kg, which is much lower 
than the range of agricultural products consumption IMPGs. 

Given the results described above, no additional assessment for agricultural products 
consumption IMPGs in the floodplain was conducted for Reach 9 and areas further 
downstream.  

4.3.2 Amphibians 

To evaluate attainment of the amphibian IMPGs for vernal pools located in floodplain reaches 
downstream of Woods Pond Dam, a GIS data coverage of vernal pools (compiled by the 
NHESP) was obtained from the State of Massachusetts MassGIS database, and used to 
identify vernal pools in those downstream reaches.  Two NHESP datasets were used in this 
evaluation, showing, respectively, “certified” and “potential” vernal pools located within 
Massachusetts (NHESP, 2010, 2000).  Based on these data, there are only four “certified” 
vernal pools (i.e., pools that have been field verified and certified by NHESP to function 
biologically as vernal pools) within the floodplain of Reach 7 (NHESP, 2010).  An additional 
18 “potential” vernal pools (i.e., areas that have been interpreted as vernal pools from aerial 
photographs, but have not been field verified) were also identified within the Reach 7 
floodplain (NHESP, 2000).  Conservatively, both these certified and potential vernal pools 
have been included in this evaluation; these are shown on Figure 4-11.85  

                                                      

84  Note that the 10-year floodplain was delineated in this area based on flood profile elevations 
published by the Federal Emergency Management Agency (FEMA) and 10-meter resolution Digital 
Elevation Model (DEM) data from USGS (see Figure 4-10). 
85  While additional vernal pools were identifed in reaches downstream of Rising Pond Dam, the sparse 
nature of the floodplain soil PCB data in the vicinity of these pools precluded an evaluation in these 
further downstream reaches.  In any event, the maximum surficial (0 to 6 inches) floodplain soil PCB 
concentration downstream of Reach 8 is 1.7 mg/kg (RFI Report, Table 5-7 [BBL and QEA, 2003]), which 
is below the lower-bound amphibian IMPG of 3.27 mg/kg.  For these reasons, the evaluation of 
amphibians downstream of the PSA focused on Reach 7. 
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As shown on Figure 4-11, these NHESP data sets present vernal pools as individual points 
(not polygons); therefore, they could not be treated as individual averaging areas as was 
done in the PSA evaluation.  In addition, few floodplain soil PCB data points were located in 
close proximity to the vernal pools in Reach 7.  Therefore, a general screening-level approach 
was taken, whereby all of the available surface soil (0- to 6-inch or 0- to 12-inch) floodplain 
PCB data within each of the Reach 7 subreaches that contain NHESP-identified certified or 
potential vernal pools (i.e., 7A, 7D, 7E, and 7F; see Figure 4-11) were deemed to be generally 
representative of the likely PCB concentrations in those subreaches, including the vernal 
pools within them, and were thus compared to the applicable wood frog IMPGs.   

For this comparison, the 95% UCL (computed using the Halls Bootstrap method) on the mean 
of the floodplain data was calculated for each of these four subreaches containing vernal 
pools, and was compared to both the upper and lower bound of the amphibian IMPGs (5.6 
mg/kg and 3.27 mg/kg, respectively) (see Table 4-3a).  For all four Reach 7 subreaches 
containing vernal pools, the 95% UCLs were below the lower-bound amphibian IMPG.  In 
these circumstances, no additional assessment for amphibians was conducted for floodplain 
reaches downstream of the PSA. 

4.3.3 Omnivorous/Carnivorous Mammals 

Similar to the evaluation for amphibians, existing surficial floodplain soil PCB concentrations 
in Reach 7 were compared to the IMPGs for omnivorous/carnivorous mammals (represented 
by shrews).  Since mapping of shrew habitat is not available to delineate specific averaging 
areas in Reach 7, this comparison was conducted for each of the Reach 7 subreaches 
defined by EPA (i.e., 7A through 7H).  For this comparison, the 95% UCL on the mean of the 
floodplain data calculated for each subreach was compared to both the upper- and lower-
bound IMPGs (34.3 mg/kg and 21.1 mg/kg, respectively) (see Table 4-3a).  For all of the 
Reach 7 subreaches, the 95% UCLs were below the more conservative lower-bound shrew 
IMPG.86  Accordingly, no additional assessment of attainment of the IMPGs for 
omnivorous/carnivorous mammals was conducted for floodplain reaches downstream of the 
PSA. 

4.3.4 Insectivorous Birds 

To assess achievement of the IMPGs for insectivorous birds (represented by wood ducks) in 
downstream reaches, existing surficial floodplain soil PCB concentrations in Reach 7 were 
compared to the target floodplain soil levels developed to achieve those IMPGs.  Again, in the 

                                                      

86  As the area of floodplain within Reach 8 is relatively limited, that area was excluded from this 
assessment.  In Reach 9, the maximum surficial floodplain soil concentration is 1.7 mg/kg, and the levels 
observed in the Connecticut portion of the floodplain are much lower.  These levels are far below the 
lower bound of the IMPGs for omnivorous/carnivorous mammals (21.1 mg/kg). 
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absence of specific wood duck averaging areas for Reach 7, this comparison was conducted 
for each of the Reach 7 subreaches defined by EPA.  However, as described in Section 
2.2.2.3 (and shown in Table 2-6), subreach-specific target soil levels were only developed for 
wood duck in the PSA – not for downstream reaches.  Also, since wood ducks derive a 
portion of their diet from food sources located in both the River and the floodplain, the 
floodplain soil levels that would achieve the wood duck IMPGs vary depending on the 
associated sediment level.  In this situation, a target floodplain soil IMPG level was assigned 
to each of the Reach 7 subreaches by:  (1) using, for each such subreach, the set of target 
soil IMPG levels developed for the PSA subreach that EPA considered “ecologically 
analogous” to that Reach 7 subreach in Table 3.6-9 of the EPA FMDR; and (2) using the EPA 
model end-of-validation average surface sediment (0- to 6-inch) PCB concentration in the 
pertinent Reach 7 subreach (rounded to the closest target sediment concentration -- i.e., 1, 3, 
or 5 mg/kg).  For example, since EPA’s FMDR considers Reach 7A analogous to Reach 5A, 
the target soil IMPG levels for Reach 5A were used for Reach 7A; and since the the average 
sediment concentration in Reach 7A was 0.41 mg/kg, the target soil IMPG level for Reach 5A 
that is associated with a target sediment level of 1 mg/kg was selected for Reach 7A (i.e., 50 
mg/kg; see Table 4-3b). 

The resulting target floodplain soil IMPG levels used for the Reach 7 subreaches (as well as 
the analogous subreaches and average sediment concentrations used in determining those 
levels) are shown in Table 4-3b.  That table also gives the 95% UCL PCB concentrations for 
the Reach 7 subreaches.  As shown in that table, the floodplain soil 95% UCLs in all of the 
Reach 7 subreaches are below the applicable target soil IMPG levels for wood duck.87   
Accordingly, no additional assessment of attainment of the IMPGs for insectivorous birds was 
conducted for floodplain reaches downstream of the PSA. 

4.3.5 Piscivorous Mammals 

Similar to the evaluation for wood duck in reaches downstream of the PSA, the assessment of 
achievement of the IMPGs for piscivorous mammals (represented by mink) in downstream 
reaches was made by comparing existing surficial floodplain soil PCB concentrations in 
Reach 7 to the target soil levels developed to achieve those IMPGs.  Again, in the absence of 
specific averaging areas for Reach 7, this comparison was conducted for each of the Reach 7 
subreaches defined by EPA.  Similar to the target floodplain soil levels developed to achieve 
the wood duck IMPGs, the target floodplain soil levels developed to achieve the mink IMPGs 
were developed only for the PSA, and vary both by subreach and by the associated sediment 
target level.  Given this, representative floodplain soil target IMPG levels for each of the 

                                                      

87  As noted above, for floodplain areas downstream of Reach 7, the surficial soil concentrations are all 
1.7 mg/kg or less, which is well below the lowest soil IMPG level for wood duck (18 mg/kg for Reach 5B 
at the 5 mg/kg target sediment level). 
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Reach 7 subreaches were selected using the same procedure as for the wood duck (i.e., 
target soil IMPG levels were selected based on analogous PSA subreaches and on average 
end-of-validation surface sediment PCB concentrations predicted by the EPA model). 

The resulting target floodplain soil IMPG levels used for the Reach 7 subreaches (as well as 
the analogous subreaches and average sediment concentrations used in determining them) 
are shown in Table 4-3b.  That table also compares the 95% UCL PCB concentrations for the 
Reach 7 subreaches to those levels.  With the exception of one subreach in Reach 7 (7C), 
the 95% UCLs are below the applicable upper-bound floodplain soil IMPG levels for mink in 
all subreaches evaluated.  In addition, the 95% UCLs in four subreaches (7A, 7D, 7E, 7F) are 
below the applicable lower-bound floodplain soil IMPG levels for mink.  Further, the one 
subreach that would not achieve either bound of the range (Reach 7C) at the specified target 
sediment concentration (5 mg/kg) is much smaller than the EPA-specified mink averaging 
areas in the PSA.  That subreach spans approximately 0.8 miles of River and covers an area 
of approximately 20 acres, whereas the mink averaging areas specified by EPA for the PSA 
span 4 to 7 miles of River and cover areas of 300 to 450 acres (see Figure 4-8).  Given that 
the two subreaches adjacent to Reach 7C (i.e., 7B and 7D) have 95% UCLs within or below 
the range of floodplain soil IMPG levels (Table 4-3b), it is likely that those IMPG levels would 
be met in this region if an averaging area comparable in size to those in the PSA were used.  
In these circumstances, it is reasonable to conclude that floodplain soil PCB concentrations 
throughout Reach 7 would achieve levels within the range of the IMPGs for mink.  

While this approach does indicate that there could be some exceedances of the lower-bound 
IMPG in four of the eight Reach 7 subreaches, GE does not believe that those exceedances 
would translate into adverse impacts on the local mink population.  The local population of 
mink clearly extends well beyond those Reach 7 subreaches.  Even accepting EPA’s 
interpretation of the mink feeding study in the ERA (which GE does not agree with), the lower-
bound IMPG was based on a statistical analysis that yielded an assumed 20% effect level for 
kit survival in that study.  Even if the exceedances of that IMPG value in four Reach 7 
subreaches meant that the relatively few mink that may inhabit those subreaches would 
experience a 20% reduction in kit survival, it would not be expected that such a reduction 
would adversely impact the overall local mink population.88 

Given the evaluations above, no additional assessment of attainment of the IMPGs for 
piscivorous mammals was conducted for floodplain reaches downstream of the PSA. 

                                                      

88  As noted previously, the surficial soil concentrations in floodplain areas downstream of Reach 7 are 
all 1.7 mg/kg or less.  Furthermore, the surface sediment data from Reach 9 and the Connecticut portion 
of the River are generally 1 mg/kg or lower (i.e., see Table 4-9 of the RFI Report [BBL and QEA, 2003]).  
Thus, the floodplain levels are below the lowest floodplain soil IMPG level for mink at that sediment level 
(3.42 mg/kg for Reach 5A/B; see Table 2-7). 
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4.4 Determination of Areal Extent and Removal Volumes 

This section provides a brief description of the approach and procedures used to estimate the 
areal extent and volume of floodplain soil to be removed under the floodplain remedial 
alternatives.  A more detailed description of these procedures was provided previously as 
Appendix D to the CMS Proposal. 

4.4.1 Overview 

As described in Appendix D to the CMS Proposal, a spatially interpolated representation of 
the floodplain soil PCB data – based on the use of Thiessen polygons modified by natural 
community boundaries (EPA’s “super habitats”) in the PSA and by elevation in Reaches 7 
and 8 – was developed to provide a continuous coverage of PCB concentrations over the 
floodplain within Reaches 5 through 8.89  The resulting floodplain soil PCB coverage 
interpolated from the 0- to 1-foot data is shown on Figures 4-12a (Reaches 5 and 6) and 4-
12b (Reaches 7 and 8).  Using this interpolated data coverage, the procedures used to 
estimate the areal extent and volume of floodplain soil to be removed under a given remedial 
alternative depended on the type of alternative being evaluated.  As described in Section 4.1, 
the three types of floodplain remedial alternatives evaluated are: (1) IMPG-based alternatives; 
(2) threshold-based alternatives; and (3) an alternative that is a combination of the foregoing 
types.  The procedures used for each of these three types of alternatives are summarized 
below, based on the procedures described in Appendix D to the CMS Proposal, as well as in 
the Response to EPA’s Specific Comment 98 in the Interim Response.  

4.4.2 IMPG-Based Alternatives 

Determination of areal extent and removal volume for the IMPG-based alternatives described 
in Section 4.1 (FP 2, FP 3, FP 4, FP 7, and FP 9) involved identifying the extent of removal 
necessary to achieve the applicable IMPGs as a spatially weighted average (95% UCL) soil 
PCB concentration in a given area.  Estimates of areas/volumes for removal in each area 
were based on the spatially interpolated PCB data coverage described above.  These 
estimates were developed first for each human health averaging area (i.e., direct contact EA 
or farm area), using the following four steps: 

                                                      

89  As discussed in GE’s Response to Specific Comment 98 in the Interim Response, this PCB 
concentration data coverage was based on the EPA floodplain data set that GE received from EPA on 
October 2, 2008, supplemented with samples from 125 locations in Reaches 7 and 8 that appear to 
have been inadvertently omitted by EPA.  GE used the EPA data set at EPA’s direction, even though it 
believes that some of the samples in that data set should not have been included in the floodplain 
evaluation, as also discussed in the Response to Specific Comment 98. 
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(1) The specific IMPG for each averaging area of the floodplain was assigned based on the 
applicable human exposure scenario and target level of risk (e.g., cancer risk of 10-4) 
specified for that alternative.  For areas having multiple use types, the lowest IMPG value 
was used.  For each farm area evaluated based on agricultural products consumption, 
the target PCB level was adjusted based on the portion of the agricultural field that is 
located within the floodplain, as described in Section 4.2.2 and shown in Table 4-2. 

(2) The PCB EPC for the given area was then calculated.  The EPC was defined as the 95% 
UCL (computed using the modified Halls Bootstrap method) of the spatially weighted 
mean of the data from that area or the maximum measured value, whichever is lower, 
consistent with the approach utilized by EPA in the HHRA (also described in Appendix D 
to the CMS Proposal).90  Consistent with the HHRA, in computing the spatially weighted 
mean, the interpolated PCB concentrations were multiplied by EPA’s “use accessibility 
factors” for all direct contact EAs. 

(3) The EPC calculated for the area being evaluated was compared with the target IMPG for 
that area to determine if remediation of soil would be necessary to achieve the IMPG. 

(4) If remediation was required to achieve the IMPG, the approximate areal extent and 
volume of removal was calculated using an iterative process.  First, a portion of the given 
area was “flagged” for remediation (starting with the highest concentrations) and the 
interpolated PCB values were replaced with “clean” soil assumed to have a PCB 
concentration of 0.021 mg/kg.91  The EPC was then recalculated (incorporating this area 
of removal/backfill) and compared again with the IMPG.  This sequential removal and 
backfill of soils and recalculation of the EPC was repeated until the amount of remediation 
was sufficient to reduce the EPC to a level that was at or below the target IMPG for that 
area. 

                                                      

90  In accordance with EPA’s Specific Comment 98 on the CMS Report, the 95% UCL calculation used 
the number of sample points within a given EA to define the degrees of freedom for that EA.  However, 
as noted in GE’s Response to Specific Comment 98, GE does not agree with that approach and 
believes that the degrees of freedom are better represented by the number of Thiessen polygons within 
an EA.  Since the PCB Thiessen polygons were developed based on EPA’s floodplain “super-habitats” 
(i.e., independent of EA boundaries), a polygon within an EA (either wholly or partially) derived from a 
sample located outside the EA boundary is still used in defining the concentration distribution within the 
EA.  As a result, each polygon intersecting an EA should be recognized as an independent piece of 
information, and should therefore be included in the number of degrees of freedom for the 95% UCL 
calculation.  Nevertheless, in this Revised CMS Report, GE has followed the approach specified by 
EPA. 
91  Consistent with the approved CMS Proposal, this value represents one-half of the average PCB 
detection limit used to characterize backfill sources, and is consistent with the assumed backfill PCB 
concentration applied to areas outside the River under the CD.  
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For the floodplain alternatives in which removal to a depth of 3 feet was evaluated in the 
Heavily Used Subareas (FP 3 through FP 7 and FP 9; see Section 4.2.1), this same 
procedure was applied, except that the 95% UCL needed to be at or below the IMPG for both 
the 0- to 1-foot and 0- to 3-foot depth increments in those areas. 

For FP 3, FP 4, and FP 7, this same approach was then followed to determine the areal 
extent and volume of removal that was required to achieve the ecologically based IMPGs (or 
target floodplain soil levels) in the relevant ecological averaging areas.  In these applications, 
the removal necessary to achieve the human health IMPGs was first taken into account.  For 
example, when removal of a portion of a vernal pool located within a direct contact EA was 
necessary to reduce the spatial mean below the target risk level for the direct contact use, 
that removal was taken into account when the vernal pool was subsequently evaluated for the 
amphibian IMPGs. 

The removal volume for a given floodplain alternative was calculated as the product of the 
total area delineated for removal using this procedure and the 1-foot removal depth, with the 
exception of the Heavily Used Subareas where a removal depth of 3 feet was used. 

4.4.3 Threshold-Based Alternatives 

Determination of areal extent and removal volume for the threshold-based alternatives (i.e., 
FP 5 and FP 6) was also based on the spatially interpolated PCB data coverage described 
above.  This method consisted of identifying, from the interpolated PCB concentration 
coverage, the locations within the floodplain where soil PCB concentrations exceed the 
threshold concentration specified for the given alternative (i.e., 50 mg/kg for FP 5 and 25 
mg/kg for FP 6).  The use accessibility factors developed by EPA for the HHRA were not 
applied in the evaluation of the threshold-based alternatives.  Removal volumes were 
calculated as the product of the total area of the locations identified to exceed the applicable 
threshold and a 1-foot removal depth.  For the Heavily Used Subareas, where exceedances 
of the applicable threshold were identified at depths between 1 and 3 feet, the removal areas 
were multiplied by 3 feet to estimate the removal volumes.  

4.4.4 Combined IMPG-Based and Threshold-Based Alternative (FP 8) 

For FP 8, which involves a combination of the above approaches, determination of the areal 
extent and volume of soil removal necessary to achieve the target IMPGs (i.e., the mid-range 
IMPGs for human health in the direct contact EAs and the farm areas evaluated for 
agricultural products consumption, as well as the lower bound IMPG for amphibians in each 
vernal pool in the PSA) was made using the same procedures described in Section 4.4.2.  
After the extent of those removals was delineated, the locations of the remaining floodplain 
soil with PCB concentrations exceeding the threshold concentration of 50 mg/kg in the top 
foot were identified for removal, and the areal extent and volume of that additional soil 
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removal was calculated.  The removal volumes from these steps were then added together to 
determine the total removal volume for FP 8.      

4.4.5 Outputs to Support Evaluations 

For each of the floodplain alternatives evaluated (other than the no-action alternative), areas 
selected for removal/backfill between the Confluence and Rising Pond Dam were depicted on 
maps to support the evaluation of those alternatives described in Section 7.  Each of these 
maps for the IMPG-based alternatives differentiates, via separate colors, the bases for the 
various removals in terms of which exposure pathway or receptor group they were designed 
to address – namely:  

• Direct Contact (separated into areas of 1-foot and 3-foot removal to differentiate removal 
in Heavily Used Subareas from that in the remaining EAs and subareas); 

• Agricultural (for agricultural products consumption); 

• Amphibians (i.e., removal, where necessary, in vernal pool areas to achieve the 
amphibian IMPGs); and    

• Piscivorous Mammals (i.e., removal, where necessary, to achieve the target floodplain 
soil IMPG levels for piscivorous mammals, assuming that the associated sediment 
concentration is at or below 1 mg/kg).92    

For the threshold-based alternatives (FP 5 and FP 6), in which removals were determined 
based on the PCB data and therefore are not associated with a specific exposure pathway or 
receptor group, the above pathway/receptor categories are not shown on the figures.  For FP 
8, the figures use the above categories to designate the removals attributable to achieving 
specific IMPGs, and show a separate category corresponding to the additional removals 
based on achieving the 50 mg/kg threshold.   

                                                      

92  As noted above, the floodplain alternatives have been developed on the assumption that the average 
sediment concentrations in the piscivorous mammal averaging areas (as well as the insectivorous bird 
averaging areas) would be at or below 1 mg/kg.  However, the evaluations in Section 7 also consider the 
extent to which these alternatives would achieve the floodplain soil IMPG levels for these receptors if the 
associated sediment concentrations were higher.  Moreover, the comparative analyses of combined 
sediment and floodplain alternatives in Section 8 evaluate the attainment of the IMPGs for piscivorous 
mammals directly, without the need to use pre-set target sediment levels, as discussed in Section 
4.2.3.5.  

It should also be noted that, based on application of the criteria for development of the various IMPG-
based alternatives, no additional removal (beyond the removals to address the pathways and receptors 
listed in the text) would be necessary to achieve the floodplain soil IMPG levels for 
omnivorous/carnivorous mammals or insectivorous birds (see Section 7).    
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In addition to these maps, results of the IMPG evaluations are presented in tabular form in 
Section 7.  For each of the human health and ecological averaging areas described in Section 
4.2, the tables include the following: 

• The pre-remediation EPC calculated from the spatially interpolated data set used to 
delineate areas of removal; 

• Removal volume and acreage within each averaging area;93 

• The post-removal EPC (calculated for post-removal conditions using the same methods 
described previously – i.e., the 95% UCL on the spatially weighted mean); and 

• The applicable IMPGs for each area: 

o For human health, both RME and CTE IMPG values corresponding to the various 
cancer risk levels (i.e., 10-6, 10-5, and 10-4) and non-cancer impacts are shown.  In 
areas that have multiple uses, the lowest applicable IMPGs are shown (e.g., for a 
subarea characterized as both “general recreation” and “dirt biking/ATVing,” the lower 
IMPGs for “dirt biking/ATVing” are shown).  Also, for areas with multiple receptors 
(i.e., adults and older children), the lower IMPGs are shown. 

o For ecological receptors, the upper- and lower-bound IMPGs are shown where 
applicable.  Also, for receptors in which the floodplain soil IMPGs are tied to the PCB 
concentration in sediments (i.e., for insectivorous birds and piscivorous mammals), 
IMPGs associated with the 1, 3, and 5 mg/kg sediment target levels are shown. 

To facilitate the comparisons between post-removal EPCs and the IMPGs (as discussed in 
Section 7), the IMPGs that would be achieved by the given alternative are shaded in blue in 
the tables. 

                                                      

93  Given the modified Halls Bootstrap method used to calculate the post-remediation EPCs, consecutive 
repetitions of the procedure described above were found to generate slightly different results.  To 
recognize this variability, total removal volumes presented in the evaluation of floodplain alternatives in 
Section 7 and those shown in the tables broken down by averaging area have been rounded.  As such, 
the volume totals shown on the tables were made to agree with those stated in the text for consistency, 
but they do not always agree with the sum of volumes from the smaller averaging areas.  In addition, it 
should be noted that estimated removal volumes calculated using the methods described in this section 
are reliable on a total volume basis, but become uncertain in some of the relatively small 
exposure/averaging areas due to data limitations, data variability, and the random component inherent 
to the bootstrap method.   
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In the comparative evaluations of the combinations of sediment and floodplain alternatives in 
Section 8, similar tables are used to show the results of the IMPGs comparisons for those 
combinations, including IMPG comparisons for insectivorous birds and piscivorous mammals 
based on the model-predicted sediment concentrations for the combinations (rather than 
using pre-selected target sediment levels).     

4.5 Approach to Post-Construction Operation, Maintenance, and Monitoring  

A post-construction OMM program would be a component of each floodplain alternative 
(except FP1), and has been assumed to include a 5-year OMM program for restoration.  No 
other long-term post-remediation OMM program has been developed for the floodplain 
alternatives.  This section describes the general elements that will be assumed to be part of 
this program, to avoid repetition of that general description under each floodplain alternative.  

Consistent with the sediment alternatives, the assumed approach to the OMM program for 
remediated floodplain areas has been developed in consideration of the OMM requirements 
specified in the documents listed in Section 3.7, as well as review of the additional information 
on floodplain restoration methods in Section 5.3 below.  Based on review of this information, 
GE anticipates that the OMM program for restoration would include the following components 
for a 5-year period after completion of installation of restoration measures in the floodplain:   

• Periodic inspections of affected floodplain areas to assess: (a) the effectiveness of 
erosion controls in areas where vegetation is not yet established; (b) any areas where 
excessive settlement has occurred relative to the surrounding areas; (c) any drainage 
problems; (d) any areas of erosion; and (e) other conditions that could jeopardize the 
performance of the completed restoration measures (e.g., burrows, vehicle ruts); 

• Periodic inspections of areas of replanted trees, shrubs, and herbaceous vegetation in 
affected floodplain areas to assess planting survival rates, extent of herbaceous cover, 
and presence and extent of any invasive species – on a semi-annual basis for that 5-year 
period, with a qualitative assessment in the spring and a quantitative assessment in 
designated monitoring plots in the summer to evaluate the achievement of various 
specific performance standards; 

• Annual spring inspections of the vernal pools that were subject to restoration measures 
to assess and document the conditions of the vernal pools, as well as semi-annual 
inspections of the replanted vegetation in and around the vernal pools (see second bullet 
above); 

• Periodic inspections of other remediated wetland areas to assess pertinent hydrologic 
features as necessary, including any interferences with flow paths or other drainage 
features in reconstructed swales and drainageways; 
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• If appropriate, further evaluation to assess the causes or extent of any problematic 
conditions noted during the above inspections; and 

• Performance of maintenance, repair, and other corrective actions as necessary to 
address any physical deficiencies noted during the above inspections – e.g., placement 
of additional topsoil in areas of erosion or settlement; additional planting, seeding, and/or 
fertilization (if necessary) to replace dead, dying, or sparse vegetation; removal or control 
of invasive species where necessary and practicable; removal of other vegetation that is 
adversely affecting the survival of the vegetation planted; repair of blocked drainage 
features or other conditions that are interfering with restored flow paths; and other actions 
identified in the applicable restoration plans as appropriate for correcting structural 
conditions that are not meeting applicable performance standards.      

For purposes of cost estimating within this Revised CMS Report, it has been assumed that 
these OMM activities would be conducted for 5 consecutive years after completion of the 
remediation/restoration activities in a given area.  While it is difficult to make a reliable 
estimate of the costs of the particular OMM activities identified above prior to the development 
and EPA review of a detailed restoration and OMM plan, a rough general estimate has been 
made for each floodplain alternative for purposes of this Revised CMS Report.   

4.6 Approach to Consideration of Potential Future Land Uses  

In addition to the remediation work described above, each floodplain remedial alternative 
other than FP 1 (no action) would include institutional controls and/or other mechanisms to 
address reasonably anticipated future uses and activities for which the alternative would not 
meet applicable cleanup criteria (e.g., residential use standards at non-residential properties, 
where residential use is reasonably anticipated and remediation would not meet those 
standards).  These controls/mechanisms include deed restrictions and Conditional Solutions 
(as described in Section 1.6 above), as well as periodic inspections and reviews of floodplain 
properties to assess any changes in use and the need for additional remediation.    

For certain types of properties, deed restrictions could be implemented to prohibit future uses 
or activities that are inconsistent with, and would involve greater exposure potential than, the 
current uses that are addressed by the cleanup.  Deed restrictions include, for example, 
EREs, as provided for in the CD.  They also include other types of restrictions such as 
Notices of Activity and Use Limitations (AULs), as provided for in the Massachusetts 
Contingency Plan (MCP), and conservation restrictions.  Both GE and the City of Pittsfield 
agreed in the CD to provide EREs on their properties where restrictions on future use are 
necessary (CD ¶¶ 54 and 66).  Similarly, the Commonwealth of Massachusetts agreed in the 
CD that, where EREs are necessary, it will “not unreasonably withhold consent” to the 
placement of EREs on state-owned properties in the Rest of River without compensation, so 
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long as the EREs do not interfere with recreational use of the properties or other uses that 
were made of the properties at the time of lodging of the CD (CD ¶ 60.b).     

Deed restrictions would be appropriate at certain types of properties where a given future use 
is reasonably anticipated but which would not meet the applicable cleanup standards for that 
use.   For example, for non-residential properties owned by GE, the City of Pittsfield, or the 
Commonwealth that would not meet residential standards, EREs would be executed as 
provided in the CD.  For other properties that would not meet the applicable cleanup 
standards for a reasonably anticipated future use, deed restrictions could be executed where 
the property owners agree to do so; and if they do not, Conditional Solutions may be 
implemented.  As provided for in the CD, a Conditional Solution requires GE to agree to 
conduct additional remediation in the future, under certain conditions, to address changes in 
the property’s use that would require such remediation, provided that the property owner has 
all necessary permits and approvals for such use and demonstrates a commitment to that 
use.   

For the Rest of River, however, it would not be practical to implement the ERE/Conditional 
Solution approach for all the many properties in the floodplain that could have possible uses 
with potentially greater exposure than current uses and that would not meet the most 
restrictive possible standards.  For example, it would not be practical to request an ERE or 
implement a Conditional Solution at every property in the floodplain that does not meet 
residential or agricultural standards, simply to address the theoretical possibility that it may 
someday convert to residential or agricultural use.  Rather, the deed restriction/Conditional 
Solution approach must necessarily be limited to those properties where a change to a use 
involving greater exposure potential (i.e., residential or agricultural use) is actually reasonably 
anticipated, based on some objective measure, and which (based on sampling data) would 
not meet the cleanup standards for that use.94       

The remaining properties in the floodplain – i.e., those where a change from current use was 
not reasonably anticipated at the time of remedy selection (and thus are not subject to deed 
restrictions or Conditional Solutions) – would be subject to EPA’s periodic (e.g., 5-year) 
reviews of the Rest of River remedy in accordance with Section 121(c) of CERCLA and 
Paragraph 43.c of the CD.  Such periodic reviews are designed to evaluate potential changes 
in circumstances and conditions that could affect the protectiveness of the remedy.  As such, 
they can and should be used to evaluate whether there have in fact been any changes in land 
use that were not previously anticipated and for which the applicable cleanup standards are 
not met.  In such cases, EPA could select further response actions to address the situation as 
                                                      

94  Examples of objective measures indicating that a change in use is reasonably anticipated would 
include development plans for individual properties or general plans for a change in local community 
land use in a given area.  Other potential indications of a reasonably anticipated change in land use 
would be evaluated on a case-by-case basis.   
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necessary.  This would be protective given that the assumed health risks are based on long-
term exposures.  Specifically, the assumed exposure durations used by EPA in its calculation 
of risks based on direct contact with floodplain soil in the HHRA range from a minimum of six 
years for young children to 47 years for adults.  

For institutional controls, such as those discussed above, that would address potential future 
changes in land use, the inspection, maintenance, and monitoring requirements would include 
annual inspections of properties where deed restrictions or Conditional Solutions have been 
implemented (similar to the inspections required by the CD for such properties) and the EPA 
periodic reviews as described above.  GE would submit reports on its inspections to EPA and 
the State.95    

 

                                                      

95  Note that the estimated costs of the floodplain alternatives do not include costs for the institutional 
controls addressing future changes in land use.  A reliable cost estimate cannot be made for such 
controls, because:  (a) the costs of deed restrictions depend on the number of private properties where 
deed restrictions would be executed, which is unknown; and (b) the costs of implementing Conditional 
Solutions or the annual inspection approach depend on the number of future situations where GE may 
have to perform additional response actions, as well as the type and extent of such response actions, all 
of which are likewise unknown.  



Table 4-1.  Summary of exposure scenarios evaluated for each direct contact exposure area.

Scenario(s) Evaluated Receptor
Exposure
Frequency

(day/yr)
Scenario Evaluated Receptor Frequent 

Use EA

1 General recreation older child, adult 60 Medium-use general recreation older child, adult
2 General recreation older child, adult 90 High-use general recreation older child, adult
2a General recreation older child 30 Low-use general recreation older child 
2b General recreation older child 90 High-use general recreation older child
3 General recreation adult 90 High-use general recreation adult
4 General recreation young child, older child, adult 90/15 High-use general recreation young child (low use), older child, adult X
5 General recreation older child, adult 90 High-use general recreation older child, adult

General recreation adult 30
Future residential young child, adult ---

7 General recreation older child, adult 90 High-use general recreation older child, adult
8 Rec. Canoe older child, adult --- Recreational canoeist older child, adult
9 General recreation older child 30 Low-use general recreation older child
10 General recreation young child, adult 90/30 High-use general recreation young child (high use), adult
10a General recreation young child, adult 90/30 High-use general recreation young child (high use), adult
11 General recreation adult 90 High-use general recreation adult
12 General recreation young child, older child, adult 90/15 High-use general recreation young child (low use), older child, adult X
13 General recreation adult 90 High-use general recreation adult
14 General recreation adult 90 High-use general recreation adult
15 General recreation adult 90 High-use general recreation adult
16 General recreation adult 90 High-use general recreation adult
17 General recreation adult 90 High-use general recreation adult

General recreation adult 60
Future residential young child, adult ---

19 General recreation adult 90 High-use general recreation adult
20 General recreation adult 90 High-use general recreation adult
21 Farmer adult ---

21-22 Future residential young child, adult ---
22 General recreation older child, adult 90 High-use general recreation older child, adult
22a ATV/Dirt Biker older child --- Dirt biking/ATVing older child
23 General recreation older child 60 Medium-use general recreation older child
24 General recreation adult 90 High-use general recreation adult
25 General recreation older child 90 High-use general recreation older child
26 General recreation (future) older child, adult 90 High-use general recreation (future) older child, adult
26a General recreation older child, adult 90 High-use general recreation older child, adult X
26b Farmer adult --- Agricultural use (based on direct contact by farmer) adult
27 General recreation older child, adult 90 High-use general recreation older child, adult
27a ATV/Dirt Biker older child --- Dirt biking/ATVing older child
28 General recreation young child, older child, adult 90/15 High-use general recreation young child (low use), older child, adult
28a ATV/Dirt Biker older child --- Dirt biking/ATVing older child
29 General recreation older child, adult 30 Low-use general recreation older child, adult
30 General recreation older child, adult 90 High-use general recreation older child, adult
31 General recreation older child, adult 90 High-use general recreation older child, adult

Low-use general recreation adult

Medium-use general recreation adult

High-use general recreation older child, adult

EPA Human Health Risk Assessment1 Exposure Scenario in CMS Floodplain Evaluation
Exposure 

Area

6

18
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Table 4-1.  Summary of exposure scenarios evaluated for each direct contact exposure area.

Scenario(s) Evaluated Receptor
Exposure
Frequency

(day/yr)
Scenario Evaluated Receptor Frequent 

Use EA

EPA Human Health Risk Assessment1 Exposure Scenario in CMS Floodplain Evaluation
Exposure 

Area

31a General recreation older child, adult 90 High-use general recreation older child, adult
32 General recreation adult 90 High-use general recreation adult
33 General recreation adult 90 High-use general recreation adult

Farmer adult ---
Future residential young child, adult ---

35 General recreation older child, adult 90 High-use general recreation older child, adult
35a General recreation older child, adult 90 High-use general recreation older child, adult X
36a Groundskeeper adult --- Low-use commercial (groundskeeper scenario) adult
36b Farmer adult --- Agricultural use (based on direct contact by farmer) adult
37 General recreation older child, adult 90 High-use general recreation older child, adult
37a Angler older child, adult --- Bank fishing older child, adult
37b General recreation older child, adult 90 High-use general recreation older child, adult X
38 General recreation adult 90 High-use general recreation adult
38a Angler older child, adult --- Bank fishing older child, adult

Marathon canoe adult --- Marathon canoeist adult
Rec. Canoe older child, adult --- Recreational canoeist older child, adult

40 General recreation young child, adult 90/15 High-use general recreation young child (low use), adult X
40a Angler older child, adult --- Bank fishing older child, adult
40b General recreation young child, adult 90/15 High-use general recreation young child (low use), adult
41 General recreation adult 60 Medium-use general recreation adult
41a Angler older child, adult --- Bank fishing older child, adult
42 General recreation adult 60 Medium-use general recreation adult
42a Angler older child, adult --- Bank fishing older child, adult
43 General recreation adult 60 Medium-use general recreation adult
43a Angler older child, adult --- Bank fishing older child, adult
44 General recreation adult 90 High-use general recreation adult

Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
General recreation adult 90 High-use general recreation adult
Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
General recreation adult 90 High-use general recreation adult

47 Rec. Canoe older child, adult --- Recreational canoeist older child, adult X
Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
General recreation adult 90 High-use general recreation adult
Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
General recreation adult 30 Low-use general recreation adult

50 General recreation adult 30 Low-use general recreation adult
50a Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
51 General recreation adult 30 Low-use general recreation adult
51a Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
52 Rec. Canoe older child, adult --- Recreational canoeist older child, adult X
53 Rec. Canoe older child, adult --- Recreational canoeist older child, adult X

Medium-use general recreation adult

X

48

34

39

45

46

49
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Table 4-1.  Summary of exposure scenarios evaluated for each direct contact exposure area.

Scenario(s) Evaluated Receptor
Exposure
Frequency

(day/yr)
Scenario Evaluated Receptor Frequent 

Use EA

EPA Human Health Risk Assessment1 Exposure Scenario in CMS Floodplain Evaluation
Exposure 

Area

Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
General recreation adult 90 High-use general recreation adult

55 General recreation young child, adult 90/15 High-use general recreation young child (low use), adult
55a Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
56 General recreation older child, adult 60 Medium-use general recreation older child, adult
56a Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult

Waterfowl hunter older child, adult --- Waterfowl hunting older child, adult
General recreation young child, adult 90/15 High-use general recreation young child (low use), adult
Angler older child, adult --- Bank fishing older child, adult
General recreation adult 90 High-use general recreation adult

59 General recreation young child, adult 90/15 High-use general recreation young child (low use), adult X
59a Angler older child, adult --- Bank fishing older child, adult
60 General recreation young child, adult 90/15 High-use general recreation young child (low use), adult
60a Rec. Canoe older child, adult --- Recreational canoeist older child, adult X
61 Utility Worker adult --- Utility worker adult
62 Utility Worker adult --- Utility worker adult
63 Utility Worker adult --- Utility worker adult
64 Utility Worker adult --- Utility worker adult
65 Utility Worker adult --- Utility worker adult
66 Utility Worker adult --- Utility worker adult
67 General recreation adult 90 High-use general recreation adult
68 General recreation adult 90 High-use general recreation adult

Angler older child, adult --- Bank fishing older child, adult
General recreation adult 90 High-use general recreation adult

70 General recreation young child, adult 90/30 High-use general recreation young child (high use), adult
70a Angler older child, adult --- Bank fishing older child, adult

Angler older child, adult --- Bank fishing older child, adult
General recreation adult 30 Low-use general recreation adult

72 Angler older child, adult --- Bank fishing older child, adult
72-73 Future residential young child, adult ---

73 General recreation adult 90 High-use general recreation adult
74 General recreation adult 90 High-use general recreation adult
75 General recreation adult 90 High-use general recreation adult

General recreation adult 90
Future residential young child, adult ---

77 General recreation adult 90 High-use general recreation adult
General recreation older child 90
Future residential young child, adult ---

79 General recreation adult 90 High-use general recreation adult
80 Future residential young child, adult ---
80a General recreation adult 30 Low-use general recreation adult
80b Farmer adult --- Agricultural use (based on direct contact by farmer) adult

High-use general recreation adult

X

Do Not Evaluate

High-use general recreation older child

Do Not Evaluate

69

71

76

57

58

78

X

54
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Table 4-1.  Summary of exposure scenarios evaluated for each direct contact exposure area.

Scenario(s) Evaluated Receptor
Exposure
Frequency

(day/yr)
Scenario Evaluated Receptor Frequent 

Use EA

EPA Human Health Risk Assessment1 Exposure Scenario in CMS Floodplain Evaluation
Exposure 

Area

81 General recreation adult 30 Low-use general recreation adult
82 General recreation adult 30 Low-use general recreation adult

Groundskeeper adult ---
Future residential young child, adult ---

84 General recreation adult 30 Low-use general recreation adult
85a Rec. Canoe older child, adult --- Recreational canoeist older child, adult
85b General recreation older child 90 High-use general recreation older child

Groundskeeper adult ---
Future residential young child, adult ---

87 General recreation young child, adult 90/30 High-use general recreation young child (high use), adult
87a Angler older child, adult --- Bank fishing older child, adult
88 General recreation older child 60 Medium-use general recreation older child
89 General recreation adult 90 High-use general recreation adult
90 General recreation older child, adult 90 High-use general recreation older child, adult

1  EPA exposure scenarios from Human Health Risk Assessment Table 5-1 (Reaches 5 &6) and Table 5-325 (Reaches 7 & 8).

83 High-use commercial (groundskeeper scenario) adult

High-use commercial (groundskeeper scenario) adult86
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Table 4-2.  Summary of agricultural averaging areas and adjusted agricultural products consumption IMPGs.

RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 Corn 22.8 8.0 0.68 3.1 6.8 31 68 312 7.7 12 36 44
FA 2 Hay 35.8 3.3 2.59 11.9 25.9 119 259 1187 29.1 46.4 138 168
FA 3 Formerly Corn 4.8 4.1 0.29 1.3 2.9 13 29 132 3.2 5.2 15 19
FA 4 Corn (Silage) 65.4 64.4 0.24 1.1 2.4 11 24 110 2.7 4.3 13 16
FA 5 Corn (Silage) 12.4 12.2 0.24 1.1 2.4 11 24 110 2.7 4.3 13 16
FA 6 Corn (Silage) 7.7 7.7 0.24 1.1 2.4 11 24 110 2.7 4.3 13 16
FA 7 Corn (Silage) / Wetland 24.1 24.1 0.24 1.1 2.4 11 24 110 2.7 4.3 13 16
FA 8 Hay 13.4 9.4 0.34 1.5 3.4 15 34 154 3.8 6.0 18 22
FA 9 Corn (Silage) 34.6 26.3 0.31 1.4 3.1 14 31 143 3.5 5.6 17 20

FA 10 Open Land (Possibly Hay) 2.7 0.3 2.1 9.5 21 95 206 946 23 37 110 134
FA 11 Open Land (Possibly Hay) 3.5 0.1 6.1 28 61 279 610 2794 69 109 325 396
FA 12 Open Land (Formerly Grazing) 12.4 8.0 0.38 1.8 3.8 18 38 176 4.3 6.9 20 25
FA 13 Open Land (Formerly Grazing) 4.1 4.0 0.24 1.1 2.4 11 24 110 2.7 4.3 13 16
FA 14 Open Land (Possibly Hay) 6 2.6 0.55 2.5 5.5 25 55 253 6.2 9.9 29 36

1  Agricultural products consumption IMPGs from Table 2-3 adjusted to account for the portion of the farm area located outside the floodplain.
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Table 4-3a.  Summary of Reach 7 IMPGs (mg/kg) for amphibians and omnivorous/carnivorous mammals compared 
to average floodplain concentrations.

Upper Bound Lower Bound Upper Bound Lower Bound
7A 3.1 5.6 3.27 34.3 21.1
7B 6.9 -- -- 34.3 21.1
7C 4.5 -- -- 34.3 21.1
7D 2.4 5.6 3.27 34.3 21.1
7E 2.5 5.6 3.27 34.3 21.1
7F 2.1 5.6 3.27 34.3 21.1
7G 5.4 -- -- 34.3 21.1
7H 3.8 -- -- 34.3 21.1

Note:

Key

 = 95% UCL is lower than the IMPG

1  Only subreaches 7A, 7D, 7E, and 7F are presented because vernal pools (those classified as both "certified" or "potential") were identified only in these subreaches.

Amphibian IMPGs1  Omnivorous/Carnivorous Mammal IMPGs 
Subreach

0-6" Floodplain Soil PCB 
Concentration

(95% Hall's UCL)

bss - I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\Section 4\Table_4-3a_revised.xlsx - Tbl 4-3a
10/5/2010 - 10:10 AM



Table 4-3b.  Summary of Reach 7 IMPGs (mg/kg) for insectivorous birds and piscivorous mammals compared to average
floodplain concentrations.

7A 5A 0.41 3.1 50 16.63 3.42
7B 5C 5.1 6.9 46 11.78 na
7C 5A/5B 4.1 4.5 18 na na
7D 5B 1.0 2.4 48 16.63 3.42
7E 5A 1.9 2.5 50 16.63 3.42
7F 5B 0.77 2.1 48 16.63 3.42
7G 6 6.1 5.4 46 11.78 na
7H 5A 0.40 3.8 50 16.63 3.42

Note:
1 Sediment concentration at the end of the model validation period (i.e., 2004).

Key

 = 95% UCL is lower than the IMPG
 = 95% UCL exceeds the IMPG

na  = receptor IMPG is not achievable at corresponding sediment concentration

2  The insectivorous bird and piscivorous mammal IMPG presented for each subreach corresponds to the IMPG associated with the analogous PSA Reach (from the EPA Final Model 
Documentation Report, Table 3.6-9, based on habitat suitability for FCM species), and the corresponding average sediment concentration for that subreach.

Piscivorous Mammal IMPGs2 

Insectivorous Bird
IMPGs2

Upper Bound Lower Bound
Subreach

Average 
0-6" Sediment 
Concentration1

0-6" Floodplain Soil 
PCB Concentration
(95% Hall's UCL)

Analogous PSA 
Subreach

bss - I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\Section 4\Tables_4-3b.xls - Tbl 4-3b
10/5/2010 - 10:12 AM
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Figure 4-1a.
Map of exposure areas (EAs)
for direct contact assessment 
in Reaches 5 & 6.
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Figure 4-1b.
Map of exposure areas (EAs)
for direct contact assessment 
in Reaches 7 & 8.
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Figure 4-2.
Map of Frequent-Use EAs 
and Heavily Used Subareas 
for direct contact assessment 
in Reaches 5 & 6.
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Figure 4-3a. 
Map of Heavily Used Subareas
in Reaches 5 & 6: 
EAs 4 and 12. 

LOCATOR MAP

Notes:
*Difficult access areas from HHRA, clipped 
by frequent-use EAs.
Aerial photos in 0.5m resolution downloaded 
from MassGIS (2005).
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Figure 4-3b. 
Map of Heavily Used Subareas
in Reaches 5 & 6: 
EAs 12 and 26a. 

LOCATOR MAP

Notes:
*Difficult access areas from HHRA, clipped 
by frequent-use EAs.
Aerial photos in 0.5m resolution downloaded 
from MassGIS (2005).
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Figure 4-3c.
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Map of Heavily Used Subareas
in Reaches 5 & 6:
EA 35a

Notes:
*Difficult access areas from HHRA, clipped 
by frequent-use EAs.
Aerial photos in 0.5m resolution downloaded 
from MassGIS (2005).

No heavily used subarea(s) defined for 
EA 35a; trails/roads within EA boundary 
located outside 1 mg/kg PCB isopleth.
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Figure 4-3d.
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Map of Heavily Used Subareas
in Reaches 5 & 6:
EA 37b

Notes:
*Difficult access areas from HHRA, clipped 
by frequent-use EAs.
Aerial photos in 0.5m resolution downloaded 
from MassGIS (2005).
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Figure 4-3e. 
Map of Heavily Used Subareas
in Reaches 5 & 6: 
EAs 39 and 40. 

LOCATOR MAP

Notes:
*Difficult access areas from HHRA, clipped 
by frequent-use EAs.
Aerial photos in 0.5m resolution downloaded 
from MassGIS (2005).
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Figure 4-3f. 
Map of Heavily Used Subareas
in Reaches 5 & 6: 
EAs 47, 52, and 53. 

LOCATOR MAP

* Difficult access areas from HHRA.
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Figure 4-3g.
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Map of Heavily Used Subareas
in Reaches 5 & 6:
EA 57

Notes:
*Difficult access areas from HHRA, clipped 
by frequent-use EAs.
Aerial photos in 0.5m resolution downloaded 
from MassGIS (2005).

No heavily used subarea(s) defined for 
EA 57; no trails/roads located within EA 
boundary.
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Map of Heavily Used Subareas
in Reaches 5 & 6:
EA 58

Notes:
*Difficult access areas from HHRA, clipped 
by frequent-use EAs.
Aerial photos in 0.5m resolution downloaded 
from MassGIS (2005).
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Map of Heavily Used Subareas
in Reaches 5 & 6:
EA 59

Notes:
*Difficult access areas from HHRA, clipped 
by frequent-use EAs.
Aerial photos in 0.5m resolution downloaded 
from MassGIS (2005).
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EA 60a. 
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Figure 4-4b.
Farm areas evaluated for
agricultural products 
consumption in Reaches 7 & 8.
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Figure 4-5. 
Vernal pools evaluated
for the amphibian (wood frog)
floodplain soil assessment
in Reaches 5 & 6.
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Figure 4-6a. 
Areas of suitable  
omnivorous/carnivorous
mammal (shrew) habitat
in Reaches 5 & 6.
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Figure 4-6b. 
Averaging areas used for  
the omnivorous/carnivorous
mammal (shrew) assessment
in Reaches 5 & 6.
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Figure 4-7. 
Averaging areas used for the 
insectivorous bird (wood duck) 
assessment in Reaches 5 & 6.
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Figure 4-8. 
Averaging areas used for the
piscivorous mammal (mink)
assessment in Reaches 5 & 6.
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Figure 4-9. 
Farm areas located within
Reach 9.
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Figure 4-10. 
Map of single commercial
poultry (meat) farm
within Reach 9.
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Figure 4-11.
"Certified" and "potential"
vernal pool locations
within Reaches 7 & 8.
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Figure 4-12a.
Map of 0-12" Theissen 
Polygon PCB concentrations 
in Reaches 5 & 6.
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Figure 4-12b.
Map of 0-12" Theissen 
polygon PCB concentrations 
in Reaches 7 & 8.
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5. Approach to and Considerations in Evaluating Adverse Impacts from 
Remedial Alternatives, Means To Avoid or Minimize Those Impacts, 
and Potential Restoration 

The Permit requires evaluation of the long-term and short-term adverse impacts from 
implementation of each remedial alternative, as well as consideration of measures to mitigate 
such impacts.  In addition, EPA’s September 9, 2008 comments requested a discussion of 
the processes that GE would use under any alternative to identify current ecological functions 
and conditions of potentially affected habitats, evaluate methods to avoid or minimize the 
adverse impacts of the alternative on those habitats, evaluate and implement restoration 
methods, and establish performance standards to assess the success of any restoration 
efforts.  This section provides an overview of GE’s approach to these issues.  Further, to 
reduce repetition in the sections on individual alternatives, this section includes a general 
discussion of potential methods to avoid or minimize adverse ecological impacts, the adverse 
impacts of remediation on the various types of habitats involved (even after incorporating 
measures to attempt to avoid or minimize those impacts), potential restoration methods for 
those habitats, and the constraints on restoration of those habitats and consequent likelihood 
of success of restoration efforts in re-establishing pre-remediation conditions and functions of 
those habitats.  A more detailed application of these processes and assessments is illustrated 
by the evaluation, presented in the Supplement to Interim Response, of the six example areas 
identified by EPA to be representative of the ecology of the PSA.  In addition, this section 
includes a discussion of the approach used to evaluate other types of adverse impacts from 
implementation of the remedial alternatives, including their carbon footprint and their impacts 
on local communities and on public and worker safety. 

5.1 Process to Identify Existing Ecological Functions 

This section describes the process that GE would follow, under the selected remedial 
alternatives, to identify and document the existing ecological conditions and functions in the 
areas that would be affected by the alternatives.  Application of this process is illustrated by 
the descriptions of the existing conditions and functions of the six example areas presented in 
the Supplement to Interim Response.96  However, unlike the example area descriptions, 
which were based on existing information together with visual observations, the identification 
of current ecological functions prior to implementation of the selected remedial alternatives 
would require the collection of additional, focused data to supplement existing information, as 
discussed further in Section 5.1.2.   

                                                      

96  The six example areas together comprise 122 acres of the PSA, including most of the habitat types 
present in the PSA, and are generally representative of existing conditions and functions of the 
Housatonic River and its floodplain. 
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5.1.1 Review of Existing Information 

The initial step in the process of identifying and documenting existing conditions would be to 
review and compile existing information.  A considerable amount of work has already been 
performed that has documented the unique ecological resources of the Housatonic River and 
its floodplain and in particular those of the PSA.  These include the following: 

• The Ecological Characterization of the Housatonic River, prepared by Woodlot 
Alternatives, Inc. (2002) (now Stantec) for EPA.  This document summarizes detailed field 
investigations performed over a three-year period (1998-2000) and associated research 
compiling the results of previous investigations of the ecological resources of the PSA.  
The 2002 Woodlot Ecological Characterization is a compilation of reported 
landscape/biophysical settings, natural community types, and biota (including 
macroinvertebrates, fish, amphibians, reptiles, birds, and mammals), including rare 
species information. 

• The Designation of the Upper Housatonic River as an ACEC (Mass EOEEA, 2009), as 
well as the nomination prepared by the Upper Housatonic River ACEC Steering 
Committee (Save the Housatonic, 2008).  These documents include a summary of 
ecological conditions within the Housatonic River and floodplain from the Confluence to 
Woods Pond Dam in the context of a broader area encompassing 12,280 acres of land 
surrounding the 13-mile corridor of the Housatonic River from southern Pittsfield to 
northern Lee.   

• Data, mapping, and reports from the NHESP of the MDFW depicting Priority Habitats of 
Rare Species and Estimated Habitats of Rare Wildlife, as well as Biomap Core Habitats 
and Supporting Natural Landscapes within the PSA.  These sources describe habitat 
conditions of state-wide significance and detail the state-listed rare species that have 
been documented within the Priority Habitat limits delineated. 

• The evaluations of six example areas presented in GE’s Supplement to Interim 
Response.  Those evaluations contain considerable information on the existing ecological 
conditions and functions in the six example areas selected by EPA (which, as noted 
above, are representative of the river and floodplain ecology in the PSA), as well as the 
impacts of remedial alternatives on those conditions and functions. 

• The results of NHESP’s ongoing comprehensive survey of populations of state-listed rare 
species within the Upper Housatonic River Valley.  NHESP has identified over 100 state-
listed species within the areas surveyed.  To date, this research has confirmed the 
presence of at least 49 state-listed species in the Housatonic River Valley between the 
Confluence and Rising Pond Dam (32 between the Confluence and Woods Pond Dam 
and 30 between Woods Pond and Rising Pond Dams, with many of these species found 
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in both stretches), and has resulted in the preparation of updated Priority Habitat mapping 
for each of these species.  These maps show Priority Habitat for 40 state-listed species 
within the lateral boundaries of the Rest of River (28 in the PSA and 23 in the 100-year 
floodplain between Woods Pond and Rising Pond Dams, with numerous species in both 
stretches).  NHESP is also using a model developed by NHESP and Kevin McGarigal 
and others at the University of Massachusetts to delineate Critical Supporting 
Watersheds for the Housatonic River.  Ultimately NHESP will develop a conservation plan 
for the Upper Housatonic River Valley.  It is anticipated that all of the information being 
developed by NHESP will be available by the time that the initial restoration design step 
of identifying existing functions would be implemented.   

• The assessments conducted by GE’s ecological consultants of state-listed species 
documented to occur within the Rest of River area.  Such assessments of state-listed 
species within the PSA were initially presented in Appendix B to GE’s Interim Response, 
but have been updated, revised, and expanded to also include state-listed species 
documented to occur in riverine and/or floodplain areas between Woods Pond and Rising 
Pond Dams that are subject to remediation under one or more remedial alternatives.  
These revised and expanded assessments are presented in the “Revised Assessment of 
MESA Issues for Rare Species Under Remedial Alternatives,” provided as Appendix L 
hereto.  These assessments summarize the life cycles and habitat requirements of these 
species, indicate the presence of these species in the PSA and/or downstream areas 
subject to remediation, and evaluate the adverse impacts to these species that would 
result from implementation of the remedial alternatives.  These assessments are 
discussed further in Section 5.4 below.  

The existing information clearly documents the unique and extraordinary ecological value of 
the Housatonic River and its floodplain, including the PSA.  This exceptional ecological value 
is a product of numerous biophysical factors (geology, hydrogeology, surface water 
hydrology), land use, and biological factors that function in concert.  A brief overview of how 
these factors contribute to the ecological diversity of the PSA follows:    

• Regional landscape context and connectivity:  The Housatonic River and its floodplain 
communities between the Confluence and Woods Pond provide a contiguous, largely 
undisturbed riparian corridor along an extensive stretch (about 10 miles) of diverse 
riverine and wetland/floodplain habitats.  The Housatonic River Valley includes 
undeveloped highlands to the east and west, making it a critical regional migratory and 
dispersal corridor for many wildlife and an essential element of the ecological complex 
that includes those flanking highlands.  

• Geologic and hydrogeologic setting:  Both bedrock and surficial geologic conditions of the 
region have a significant influence on the ecological resources of the PSA.  The regionally 
unique calcareous bedrock formation (marble of the Stockbridge Formation) that 
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underlies the valley is bordered by metamorphic rock (slates, schists and gneisses) of the 
adjacent highlands.  Surficial geologic deposits from glaciation have filled the valley with 
variable material, including calcareous (i.e., alkaline) cobbles derived from the underlying 
marble.  This condition produces a unique hydrogeologic environment of groundwater 
flow through these deposits and discharges to the surface.  These interactions between 
groundwater and surface waters significantly affect the character of the natural 
communities in the area. 

• Hydrologic characteristics:  Surface water and groundwater hydrology, including 
floodwater dynamics and riverine flow, give rise to a wide array of wetland hydrologic 
regimes, remnant channel segments, complex and diverse soil profiles (including river 
sediment differences), riverbank variability, significant microtopographic relief, and 
diverse vegetative community types. 

• Habitat functions:  Exceptional habitat features have developed due to the cumulative 
effect of the factors discussed above.  A high diversity of contiguous natural riparian 
community types juxtaposed with adjacent landscapes has given rise to an extensive, 
relatively unfragmented ecological resource.  A distinguishing feature of this resource 
area is that it supports numerous state-listed species, including those for which Priority 
Habitat has been mapped by the NHESP and others that were identified by Woodlot 
(2002). 

5.1.2 Obtaining Additional Information 

The next step in the process of identifying and documenting existing conditions and functions 
of the habitats affected by the selected remedial alternatives would be to collect additional, 
focused information, as necessary, to supplement the existing information.  Several methods 
are available to collect such additional information, as described below. 

One approach that is based on accepted processes and methodologies is to use a 
standardized form to record site characteristics, using existing information supplemented with 
additional field measurements.  Numerous sources describing recognized habitat assessment 
procedures are available for the development of such a form, including: 

• Massachusetts Wildlife Habitat Protection Guidance for Inland Wetlands (MDEP, 2006); 

• Rosgen Stream Classification System (Rosgen and Silvey, 1996); 

• Nutrient Criteria Technical Guidance Manual: Wetlands (EPA, 2008); 

• The Highway Methodology Workbook Supplement (USACE, 1995); 
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• Estimating Wildlife Habitat Variables (U.S. Fish & Wildlife Service, 1981); 

• Ecological Census Techniques: A Handbook (Sutherland (ed.), 1996); 

• Wildlife-Habitat Relationships: Concepts and Applications (Morrison et al., 1998);  

• Research & Management Techniques for Wildlife and Habitats (Wildlife Society, 1996); 

• Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, 
Benthic Macroinvertebrates and Fish (Barbour et al., 1999); 

• Measuring and Monitoring Biological Diversity: Standard Methods for Amphibians (Heyer 
et al., 1994); and 

• Measuring and Monitoring Biological Diversity: Standard Methods for Mammals (Wilson 
et al., 1996). 

In addition, specific inventories and measurements may be appropriate for specific habitats.  
For example, within aquatic riverine habitats, baseline inventories may include: mesohabitat 
assessment, which involves the dimensions and location of pools, riffles and runs; substrate 
evaluation, which includes the types and positions of major sediment types (silt, coarse and 
fine sand, coarse and fine gravel, cobble, ledge or boulder); and a woody debris survey.  Use 
of the Rosgen Stream Classification System may be appropriate to further document river 
characteristics based on river geomorphology principles. 

As another example, data collected to document existing conditions and functions of vernal 
pools could include the size and geographical extent of the pools, resident plant and animal 
species, source of hydrology, typical annual water levels and duration of wetness, basic water 
chemistry data, soil conditions (including potential permeability tests), in-pool physical 
features, relationship (or networking) to other vernal pools in the area, usage of adjacent 
habitats by vernal pool animals, and composition of the predator community.  In addition, as 
micro-topography and elevations within a given depression can be an important factor 
influencing requisite vernal pool water levels, a detailed pre-construction topographic survey 
is typically performed in efforts to restore a vernal pool.  

Additional field investigations or data collection may be conducted to address specific 
requirements of procedures referenced above.  For example, the Corps of Engineers’ 
Highway Methodology (USACE, 1995) lists a series of criteria or conditions to address for 
each evaluation area that describe the prevailing conditions of the area, which ultimately 
affect functional capacity.  Other methods, including models, are also available that could 
potentially be used to document the existing conditions in the Rest of River area.   
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5.1.3 Approach to Evaluation of Existing Functions 

The specific method or methods used to assess existing conditions would be based primarily 
upon the collection of data on measurable and observable structural parameters that are 
known to give rise to the functions of the relevant habitats.  This approach recognizes that 
identifiable geographical, physical, biological and chemical characteristics of 
wetland/floodplain, riparian, and riverine communities perform specific processes which result 
in various ecological functions.  Environmental classifications are often based on measurable 
attributes of physical structure or pattern.  Structure, in turn, is usually the result of physical 
processes, and thus structurally based classification categories are often related to natural 
processes or functions.  Structural parameters are less variable and more reliably measured 
than most functions themselves and are more amenable to being designed, controlled, and 
managed as part of a restoration program (although often even these parameters cannot be 
completely controlled or managed). 

5.2 Options To Avoid or Minimize Adverse Impacts 

As discussed in the Interim Response and the Supplement to Interim Response, the 
implementation of remedial actions within the Rest of River area would inevitably have 
adverse impacts on the unique and extraordinary ecological resources in the Upper 
Housatonic River and floodplain, especially in the PSA.  GE has considered a number of 
potential options to attempt to avoid or minimize those adverse impacts.  These options 
include:  (1) alternate riverbank stabilization techniques to lessen the adverse impacts from 
such stabilization; (2) modification of the locations of access roads and staging areas in an 
effort to avoid or minimize their adverse effects, including  on sensitive habitats (as well as on 
local communities); (3) potential adjustments to the timing (i.e., season) or sequencing of the 
work in an effort to avoid or minimize negative effects on certain species (especially state-
listed species); and (4) use of best management practices (BMPs) in the performance of the 
work.  

5.2.1 Evaluation of Alternate Riverbank Stabilization Techniques 

As discussed in Section 3.1.4, GE has conducted a detailed re-evaluation of the riverbank 
stabilization techniques described for SED 3 through SED 8 in the CMS Report and 
discussed further in the Interim Response.  That evaluation has also included SED 9 and 
SED 10, as described in the 2009 Work Plan.  The objective of this evaluation was to identify, 
in conceptual terms, potential bank stabilization techniques that could be applied to the 
various riverbank areas subject to stabilization to stabilize the banks and reduce the erosion 
of PCB-containing bank soil while also reducing the adverse ecological impacts of the bank 
stabilization where practical.  This evaluation considered a variety of bioengineering 
techniques, as well as traditional bank hardening methods, as described in Section 3.1.4 and 
Appendix G; and it identified a combination of those techniques for use in Reaches 5A and 5B 
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under SED 3 through SED 9, as well as SED 10 (which calls for stabilization of only selected 
banks in these reaches), in an effort to reduce ecological impacts where practicable 
consistent with effectively stabilizing the banks.  The bank stabilization techniques identified 
for these alternatives are presented in Appendix G and summarized in Section 3.1.4.    

In considering bank stabilization, it is important to recognize, as discussed further below, that 
any stabilization of the riverbanks would be intended, by design, to prevent significant bank 
soil erosion and lateral channel migration, which are two of the key hydrologic processes in 
the upper reaches of the PSA that are responsible for the diversity of stream, floodplain, and 
wetland features that are important to the plants and wildlife of the region.  Thus, if successful, 
the stabilization would reduce the current important heterogeneous mix of riverbank types, 
including vertical riverbanks.  For this and other reasons (discussed in Section 5.3.2 below), 
while efforts can be made to reduce ecological impacts, any bank stabilization technique, 
including bioengineering techniques, would have long-term adverse ecological 
consequences. 

5.2.2 Siting Options for Access Roads and Staging Areas 

For any remedial alternative involving sediment or soil removal and/or capping or backfilling, 
the locations of that remediation are fixed by the alternative and not subject to revision based 
on the extent of impacts.  As a result, there are no alternate siting options that would avoid or 
minimize the effects of these activities. 

However, the locations of temporary access roads and staging areas can be modified to 
some degree, where practical, to avoid or minimize adverse impacts.  Thus, GE has 
undertaken an assessment of the locations of access roads and staging areas for each 
sediment and floodplain alternative, as well as for the combinations of alternatives identified in 
Section 1.8, in an effort to site those facilities so as to avoid or minimize adverse impacts.  In 
this assessment, GE has considered and balanced both the potential ecological impacts of 
the access roads and staging areas and their potential impacts on local communities, 
especially residential areas.   

In this assessment, GE has considered use of existing infrastructure to gain access to 
remediation areas, where practicable, taking into account impacts to current users of such 
infrastructure, especially in heavily populated areas.  For example, existing utility line 
easements may afford access that limits impacts to previously disturbed plant community 
types.  For much of the PSA, however, existing infrastructure is very limited.  Access for most 
sediment, riverbank, and floodplain remedial alternatives, therefore, would require significant 
spans of temporary access roads that would unavoidably have to be sited in wetlands and 
floodplains simply to get to the targeted remediation areas.  In areas that are currently devoid 
of existing access infrastructure, GE has considered the shortest available routes, road 
configurations that could avoid forested areas and other sensitive habitats in non-target areas 
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(as well as steep slopes leading from existing roads into the floodplain) to the extent practical, 
and measures to avoid inundated or saturated soils in non-target areas where feasible.  
Similarly, in evaluating potential locations for temporary staging areas, GE has considered 
locations that would avoid sensitive habitats where feasible, but the need for those areas to 
be relatively close to the removal locations requires siting many of those areas in or near 
wetlands, since most of the floodplain in the PSA (approximately 85%) consists of wetland 
community types.97  

In addition to attempting to situate the access roads and staging areas in locations that would 
best avoid or minimize adverse impacts on sensitive ecological habitats, GE has also made 
efforts, in the siting of those facilities, to avoid or minimize travel through densely populated 
areas and impacts to residential neighborhoods where doing so would be practical.   

The results of this assessment of potential locations of access roads and staging areas are 
presented on figures in the subsequent evaluation sections (Section 6 for the individual 
sediment alternatives, Section 7 for the individual floodplain alternatives, and Section 8 for the 
selected combinations of sediment and floodplain alternatives).  A more detailed assessment 
of siting for access roads and staging areas to avoid or minimize adverse impacts would be 
conducted during design once a specific remedy has been selected. 

5.2.3 Timing/Sequencing Options 

Seasonal Adjustments   

In addition to siting options, an evaluation has been made of the extent to which construction 
activities could be timed to avoid or minimize impacts.  Seasonal and climatic factors such as 
the following have been considered: 

• Growing season, leaf-out, and fruiting periods of resident plant communities; 

• Typical breeding, spawning, and/or and nesting seasons of resident wildlife; 

• Life history attributes of resident species, including state-listed species; 

• Seasonal high water or flooding conditions; and 

• Low-flow conditions. 

                                                      

97  Note that it has not been possible to site access roads and staging areas in locations that would avoid 
the habitats of state-listed species, since the overall NHESP-designated Priority Habitats for the state-
listed species in the area between the Confluence and Woods Pond cover virtually the entire PSA, as 
shown on Figure 1 in the Introduction to Appendix L.  
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However, given the numerous animal and plant species that would be affected, with 
different life cycles and growing seasons, there is no way that remedial construction work 
could be timed to prevent adverse impacts to all species.  For example, sediment removal 
and/or capping would result in the removal or burial of aquatic animals and plants present in 
the river in the area subject to such removal or capping.  While an effort could be made to 
avoid doing work in the river in that area during the breeding or emergence season for one 
generation of animals, such as dragonflies, mayflies, and possibly spawning fish (typically 
late spring and summer), this approach would not avoid adverse effects to these animals 
because the impacts of the remediation work would last well beyond the immediate 
construction season, affecting breeding and emergence in subsequent seasons.  Similarly, 
for animals with high site fidelity, remediation work within their habitat, even if occurring 
during periods of the year when they are not present, would adversely impact that habitat 
for multiple years, disrupting their life cycles.  Thus, even if it were possible to avoid direct 
impacts to plants and animals from remedial construction activities (which would affect the 
current generation of each species), future generations of such species may be eliminated 
entirely, resulting in loss of this component of the species gene pool or severe curtailment 
of their populations, with subsequent negative impacts to food webs within the ecosystem. 

Moreover, some remedial activities would inherently have permanent or long-lasting effects, 
as discussed further in Section 5.3 below.  For example, riverbank stabilization would result 
in the permanent elimination of mature overhanging trees from the stabilized banks (since 
large trees could destabilize the banks) and the permanent reduction or elimination of 
vertical and/or undercut banks.  This stabilization would adversely affect the animals that 
rely on these bank features regardless of the season in which the stabilization activities 
occur.  Similarly, as also discussed below, the impacts from clearing mature floodplain trees 
would last at least many decades, as it would take at least 50 to 100 years for mature 
forests to be re-established (if that occurs at all), and the impacts from remediation within 
the large number of vernal pools or other sensitive wetlands that would be affected by most 
of the floodplain removal alternatives would be permanent or very long-lasting.  As a result, 
in these areas, adjusting the timing of remediation work would not avoid or significantly 
minimize the adverse impacts of that work.   

State-listed species have been specifically considered.  With specific reference to state-
listed plant species, there is no time of year that would avoid adverse impacts, since 
removal activities would affect both the plants themselves and their seed banks.  Thus, 
even for plants that do not bloom in winter, construction activities at any time of year would 
remove the seed banks of these plants.  With respect to state-listed animal species, Figures 
5-1, 5-2, and 5-3 present timing graphs for those species with Priority Habitats in Reaches 
5A, 5B, and 5C, respectively, with separate graphs for work in floodplain habitats and work 
in riverine habitats.  These graphs show, for each species (based on its life history cycle), 
the periods of the year when construction is most likely to directly impact the species and 
when construction impacts on the species might be minimized.  As can be seen, work in the 
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floodplain would generally have the least direct impact to these species during the winter, 
but even work during this time period would not avoid impacts to some species.  For 
example, while mustard white butterflies emerge in up to three broods in spring and 
summer, they overwinter as pupae, and thus direct effects would be unavoidable during 
most of the year.  Additionally, any impacts on these butterflies’ host plant species or the 
seed banks of those species would affect the continued presence of mustard whites in the 
affected area.  Further, assuming that the floodplain remediation work is coordinated with 
the riverine and riverbank remediation work, conducting the latter work in the winter would 
adversely affect the state-listed species that often hibernate in the river bottom or bank, 
such as the wood turtle or any larvae of the rare dragonflies (i.e., the listed clubtails and 
snaketails) buried in the substrate.  Moreover, for a species such as the triangle floater 
mussel which is immobile and constrained to a certain type of habitat (sand and gravel 
substrate), there is no timing option which is suitable for avoiding construction impacts..  
Finally, as noted above, even for species that may not be present in the winter but have 
high site fidelity, such as the American bittern, the adverse impacts from work conducted in 
their habitat in the winter would extend beyond that period and disrupt their life cycles.   

In short, there would be no time of the year in which remedial construction activities would not 
cause adverse impacts to at least some of the state-listed species.  Although a few temporal 
strategies could reduce the harm to some degree, any significant avoidance and minimization 
of adverse impacts must come from greatly reducing the spatial extent of impacts within the 
PSA.  

Sequencing of Work   

The effects of sequencing the remediation work over many years have also been considered.  
Since the removal alternatives would have implementation durations ranging from 5 to over 
50 years, the remediation work would be spread out over multiple years.  It might be argued 
that this would allow some portions of the system to begin recovery while work is ongoing in 
more downstream sections.  In fact, however, sequencing would not prevent adverse impacts 
of the remediation work, both because the work in a given season would itself produce 
substantial harm to the habitat and associated wildlife in the affected area (regardless of 
sequencing) and because, as noted above, the impacts of the work would last far longer than 
the construction season and, in some cases, would be permanent.   

5.2.4 Use of Best Management Practices 

Numerous material and process-oriented BMPs are available for multi-habitat remediation 
projects involving riverine and floodplain/wetland habitats.  Many of these may be appropriate 
to use during implementation of the selected sediment, riverbank, and floodplain remedial 
alternatives.  These BMPs include the following:  
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• Minimizing width of access roads for construction vehicles; 

• Use of timber mats, poled fords, or alternative matting (e.g., AlturnaMats, plywood sheets 
for smaller vehicles) to cross wetlands or temporarily bridge small streams; 

• Use of vehicles with rubberized tracks or wide tires, light-weight or smaller vehicles, and 
low-pressure construction equipment to minimize soil compaction and limit soil 
scarification; 

• Use of long-reach excavators to avoid driving in sensitive areas and to limit soil 
compaction and scarification within wetlands, where doing so is feasible and consistent 
with the required remediation; 

• Use of straw-based materials (e.g., hay bales, straw bales, straw wattles) and/or silt 
fencing for erosion control; 

• Other stormwater management measures as necessary to meet the Massachusetts 
Stormwater Management Standards (310 CMR 10.05(6)(k); 314 CMR 9.06(6)(a)) – 
including the requirement to provide a setback from receiving waters and wetlands where 
it is practicable; 

• Use of sheetpiling, coffer dams, and/or silt curtains for in-water activities and siltation 
control; 

• Use of erosion control blankets for slope stabilization; 

• Use of temporary swales and basins to control stormwater and/or to dewater excavation 
areas; 

• Use of coffer dams and other means to temporarily circumvent flows around excavation 
areas; 

• Use of water bars and check dams to control water velocities in temporary stormwater 
swales; and 

• Blocking off certain swales that convey water from the river to wetlands, backwaters, or 
vernal pools subject to remediation to help avoid accidental wash-outs and erosion during 
remediation and restoration work. 

The typical applicability of these BMPs and their limitations are listed in Table 5-1.  These and 
other BMPs would be carefully evaluated based on the planned activities and the nature of 
sensitive habitats encountered at each area of the PSA in which remediation work would 
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occur, and the appropriate BMPs would be selected for implementation during that work in an 
effort to reduce direct and indirect impacts.  In addition, an evaluation would be performed to 
determine the availability of necessary proper construction equipment, materials, and 
qualified labor. 

Although use of these BMPs, where applicable and appropriate, would help to control the 
impacts of the construction activities to some degree, they would not prevent the adverse 
impacts of the remediation, as discussed further in Section 5.3 below. 

5.2.5 Modification of Remedial Alternatives 

Each of the sediment and floodplain remedial alternatives, as well as the combinations of 
alternatives identified in Section 1.8, has been modified to incorporate the measures identified 
to avoid or minimize adverse impacts (where practical), as discussed above.  Specifically, the 
sediment/riverbank remedial alternatives that involve active remediation will be assumed to 
include the use of revised bank stabilization measures as discussed in Sections 3.1.4 and 
5.2.1; all alternatives have been modified to incorporate the revised access road and staging 
area locations discussed in Section 5.2.2; all alternatives will include consideration of any 
timing or sequencing options that may help to reduce impacts to state-listed and sensitive 
species (if feasible); and all alternatives will be assumed to use appropriate BMPs. 

5.3 Description of Affected Habitats, Adverse Ecological Impacts, Restoration 
Methods, and Post-Restoration Conditions 

As discussed in Section 5.1, the riverine, riparian, and floodplain system within the Rest or 
River, particularly the PSA, possesses exceptional natural resource characteristics that 
provide numerous significant ecological functions.  Most of the remedial alternatives would 
involve substantial disturbances of that system.  As discussed in Section 5.2, there is no 
feasible way to avoid or significantly reduce the adverse impacts to the PSA ecosystem that 
would result from those disturbances.  Accordingly, it is critical to consider whether and to 
what extent this unique system can be restored to its pre-remediation condition and level of 
function.  

Ecological restoration is a relatively new discipline.  As defined by the Society of Ecological 
Restoration International (SERI, 2004), “ecological restoration is the process of assisting the 
recovery of an ecosystem that has been degraded, damaged, or destroyed.”  Because the 
natural resource variables that give rise to ecological characteristics are complex, and the 
means of restoring those characteristics are still being developed and do not have a long 
track record, the ability to accurately predict the outcome of restoration efforts has significant 
limitations.  However, generally speaking, restoration of a small area involving one or a limited 
number of natural resources is more likely to succeed than the restoration of a large, 
complex, multi-resource riverine, riparian, and floodplain system like that of the PSA.  This is 
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true because, among other reasons, the habitats of the PSA do not exist in isolation.  They 
are functionally interdependent and together comprise the large, contiguous corridor of the 
PSA.  For example, aquatic riverine habitat cannot be considered separately from the banks 
and floodplain, and the life cycles of many aquatic species have aerial/terrestrial periods or 
are dependent upon terrestrial processes (e.g., food inputs).  Therefore, the prospect of in-
stream restoration success cannot be evaluated without also considering the adverse impacts 
of related activities (e.g., bank remediation, floodplain remediation, construction of access 
roads and staging areas) on adjacent wetland/terrestrial habitat, which in many instances is 
essential to the survival of species associated with the river.     

This section provides a general discussion of these issues for each of the main categories of 
habitats that could be affected by the remedial alternatives.  Those habitat types are:  (1) 
aquatic riverine (in-stream) habitat; (2) riverbanks; (3) impoundments; (4) forested floodplain 
habitats; (5) shrub and shallow emergent wetlands; (6) backwaters and deep marshes; (7) 
vernal pools; and (8) upland habitats.  The discussions of these habitat types focus primarily 
on the PSA, although the discussion of impoundments includes the impoundments in 
Reaches 7 and 8 and the discussions of the floodplain habitats include notes relating to the 
extent of such habitats in Reach 7.  For each of these habitat types, this section presents:  (a) 
a description of the habitat type; (b) a general discussion of the adverse impacts of sediment, 
riverbank, and/or floodplain remediation work (as relevant) on the habitat; (c) a description of 
the methods that could be used for restoration; and (d) an assessment of the constraints on 
restoration and consequent likelihood of success of restoration efforts in re-establishing the 
pre-remediation conditions and functions of the resources.  These issues were illustrated in 
the Supplement to Interim Response for the six example areas discussed in detail in that 
Supplement.98 

For purposes of the evaluations in this Revised CMS Report, it is assumed that the remedial 
alternatives would include restoration using methods such as those described in this section.  
However, as noted in Section 1.2 and discussed in Section 2.1.3 above, GE has concluded 
that certain federal and state requirements that relate to restoration of affected resources and 
might apply to other construction projects but do not address on-site hazardous substances or 
the media containing them do not constitute ARARs for the Rest of River remedial action.  
Moreover, such requirements would exceed EPA’s remedial authority under CERCLA and 
would amount to actions to address natural resource damages, for which GE has a full 
covenant not to sue under the CD in this case.  Accordingly, the discussion of restoration 
methods in this Revised CMS Report and the assumption that the alternatives would include 

                                                      

98  Although this section focuses on the impacts of sediment, floodplain, and riverbank remediation on 
these habitats and the restoration of the habitats affected by such remediation, the same concepts also 
apply to any impacts from the treatment/disposition alternatives on those habitats and the associated 
restoration of habitats affected by those alternatives.  See Section 9 of this Revised CMS Report. 
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them should not be regarded as a proposal or commitment by GE to implement those 
methods or any other restoration methods.  

5.3.1 Aquatic Riverine Habitat 

5.3.1.1 Description of Habitat 

Habitat Types Within the Riverine Environment 

The Housatonic River between the Confluence and Woods Pond includes two primary 
flowing water habitat designations (as defined by NHESP, Swain and Kearsley 2000): 
Medium Gradient Stream (MGS) and Low Gradient Stream (LGS).  In this stretch of the 
river, there are 9 acres of MGS, running from the Confluence to approximately the Holmes 
Road Bridge, and 117 acres of LGS, from approximately Holmes Road to Woods Pond, 
although the boundary between these two habitats is not well defined.  Two other aquatic 
habitats are distinguished from the stream itself by NHESP (Swain and Kearsley 2000) – 
riverine point bars and mud flats.  Riverine point bars include deposits of coarse material 
near the edge of the river, typically at an inner bend, and are spread throughout Reaches 
5A and 5B.  Mud flats are composed of finer material deposits, usually of higher organic 
content, also along the river edge.  The extent of mud flats has not been quantified within 
the PSA, but they are noted as a seasonally available habitat, associated with low late 
summer and early autumn water levels, entirely in association with LGS in Reach 5C.  

Physical Features 

The Housatonic River within the PSA transitions from moderate to low channel slope. 
Elevational gradient along the river length within the PSA is a primary factor in establishing 
the features of the riverine environment and the associated habitat types.  Water velocity, 
channel depth, river width, substrate, and bank slope are all affected by stream gradient.  In 
the upstream MGS area, water velocities are at least moderate and substrate is dominated by 
coarse sand to gravel or even cobble, with some boulders present and very little silt.  
Maximum water depth is typically 1.5 to 5 feet in the main channel, with some pools and riffles 
but mostly run habitat (moderate to rapid non-turbulent flow with little exposed substrate).  
Banks are high in most MGS area, but there are sufficient cuts in the bank to provide 
functional linkage with the adjacent floodplain.  

Stream gradient declines downstream of Holmes Road, and a transition to LGS occurs.  For 
purposes of classification in this response, the transition zone has been included with LGS in 
the characterization of habitat areas, but the change is actually quite gradual. 

Riverine point bar habitat is formed at points where higher water velocities transition to 
lower velocities as a function of channel changes, usually on the inside of a river bend, but 
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where velocities are rarely high enough to wash away accumulated sediment.  Typically, 
point bars have a gentle slope and are often submerged during flood events and periods of 
high water.  These river features accumulate downed woody material and other debris 
during times of high water levels, and are important for the emergence of insect larvae and 
for providing access between terrestrial and aquatic habitats for a variety of wildlife.  These 
conditions are relatively uncommon in the PSA, and riverine point bar habitat occupies only 
an acre of the overall riverine habitat.  

Progressing downstream in the river channel, the substrate becomes dominated by silts, 
organic muck, and fine sand in the LGS area.  Some gravel, cobble, or boulders may be 
present, particularly along the margins, but are not a major component of the submerged 
substrate.  Mud flats may form as water levels decline during prolonged periods of low flow.  
Maximum water depth can be 10 feet in the main channel, but is more typically 6 to 7 feet in 
the PSA.  LGS area occupies the valley floor and contains considerable meanders, providing 
much more river length per mile than the actual linear distance between two points a mile 
apart.  Water levels fluctuate seasonally, as with a lake, but are subject to more rapid rises in 
response to storms, and are usually highly connected to the floodplain, allowing high flows to 
spread laterally into adjacent wetlands.  Woods Pond Dam accentuates the LGS attributes, 
backing up water during high flow events and potentially altering the location and extent of the 
transition zone from MGS to LGS.  

Dead trees and branches that fall into the river create habitat features that are very important 
to physical structure, localized flow pattern, substrate features, and overall habitat value for 
many species.  Such large woody debris is a dominant visual aspect of MGS and much of the 
transition zone to LGS.  Woody debris is present but often submerged in LGS.  While such 
debris may not be visible, it adds considerable structure and affects depositional patterns 
within the LGS.  Woody debris creates variation in habitat over space and time in the river; old 
debris eventually decays, crumbles, and moves downstream, while newer debris replaces it, 
although not at a uniform rate and often not in the same locations. 

In the PSA, MGS and the transition to LGS occur in Reach 5A, while Reaches 5B and 5C are 
entirely LGS. The riverine point bar habitat occurs in Reaches 5A and 5B; velocity changes in 
Reach 5C are generally not suitable for riverine point bar formation, despite the presence of 
many riverbends.  Mud flats are associated with LGS in Reach 5C.   

Biological Communities 

Upstream areas (e.g., Reach 5A) host only sparse aquatic vegetation due to the sand and 
gravel substrate and high water velocity.  Aquatic vegetation is more abundant in downstream 
areas (e.g., Reach 5C), but is still not a dominant structural feature of the river.  The primary 
aquatic plant species in the Housatonic River are Eurasian watermilfoil, curly-leaf pondweed, 
narrow-leaf burreed, giant burreed, flatstem pondweed, Canada waterweed, and duckweed.  
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The watermilfoil and curly-leaf pondweed are invasive species and are prevalent in many 
aquatic areas in Reach 5.  Shading by shoreline trees and shrubs occurs, restricting light and 
limiting temperature rise, further controlling aquatic plant growth.  Aquatic vegetation is limited 
to small patches in sandy areas in Reach 5A and much of Reach 5B.  Cover and overall 
habitat structure are more often associated with woody debris in those reaches.  Dense 
patches of aquatic vegetation occur in Reach 5C, particularly peripherally, and submergent 
coverage may be substantially greater than is obvious from the river surface.  

A wide range of aquatic invertebrates utilizes the Housatonic River within the PSA (Woodlot, 
2002; Mass EOEEA, 2009), including a number of state-listed species.  The state-listed 
species include six species of dragonflies (brook snaketail, riffle snaketail, arrow clubtail, 
rapids clubtail, spine-crowned clubtail, and zebra clubtail) and the triangle floater (a 
freshwater mussel).  The snaketails and triangle floater are restricted to MGS habitat and the 
transition zone to LGS within the PSA, preferring gravelly substrates.  The clubtail dragonflies 
can be found throughout the PSA in sandy or silty sediments.  Other invertebrates commonly 
found in the PSA include other dragonfly species, damselflies, a variety of true bugs 
(Hemiptera), beetles, caddisflies, a wide range of true flies (Diptera), freshwater shrimp 
(Amphipoda), two native species of crayfish, and two other species of mussels (Eastern 
floater and Eastern elliptio).  All but a few of these species live in the river in a larval form, 
morphing into a flying adult stage during spring and/or summer, although with long-lived larval 
stages or multiple generations in a year, the river is never without invertebrates.  A few 
species, like mussels and some true bugs and beetles, never leave the stream in any life 
form.  The adult stages of many aquatic invertebrates utilize the adjacent riverbanks and 
floodplain, as do many terrestrial insects.  

Fish in the PSA are mostly warmwater species, with 25 species detected in surveys from 
1998-2000, including sunfish species, perch, various minnow species, suckers, bass, 
pickerel, pike, bullheads, goldfish, and carp.  Three coldwater trout species have been found 
in surveys since 1998, but are not abundant and only one (brook trout) is native.  In 2000, the 
most abundant fish species in the upstream portion of the PSA (Reach 5A) was the white 
sucker, at 65% of the biomass, but other commonly occurring species included largemouth 
and rock bass, yellow perch, and various minnow species (Cyprinidae) (Woodlot 2002).  In 
Reaches 5B and 5C, white sucker was again most abundant, at about 41% of the biomass, 
followed by largemouth bass, yellow perch, rock bass, and common carp (Woodlot 2002).   

The point bars provide access between the river and floodplain for wading birds and small 
and large mammals.  They also serve as emergence habitat for amphibian and invertebrate 
larvae, including some dragonflies.  The higher, more gravelly portions of the point bars 
provide potential nesting habitat for the state-listed wood turtle. 

The Housatonic River is the major migration and dispersal corridor in the PSA.  It provides 
opportunity for aquatic and semi-aquatic organisms, including numerous fish species, wood 
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turtles, beaver, and muskrat, to seek out and navigate into suitable habitat.  It also allows 
for transport of nutrients, sediment, and food items from upstream terrestrial and aquatic 
communities to downstream areas. 

There are 15 state-listed plant and animal species that have NHESP-mapped Priority Habitat 
within the River in the PSA and that could be found in the aquatic riverine habitat in the PSA.  
These species are listed in the following table.   

Table 5-2 – State-Listed Species Associated with the Aquatic Riverine Habitats of the 
PSA 

Common Name Scientific Name State Status 

Arrow clubtail (dragonfly) Stylurus spiniceps Threatened 

Rapids clubtail (dragonfly) Gomphus quadricolor Threatened 

Spine-crowned clubtail 
(dragonfly) 

Gomphus abbreviates Endangered 

Brook snaketail (dragonfly) Ophiogomphus asperses Special Concern 

Riffle snaketail (dragonfly) Ophiogomphus carolus Threatened 

Zebra clubtail (dragonfly) Stylurus scudderi Special Concern 

Triangle floater (mussel) Alasmidonta undulate Special Concern 

Wood turtle Glyptemys insculpta Special Concern 

Water shrew Sorex palustris Special Concern 

Bald eagle Haliaeetus leucocephalus Endangered 

American bittern Botaurus lentiginosus Endangered 

Common moorhen Gallinula chloropus Special Concern 

Intermediate spike-sedge Eleocharis intermedia Threatened 

Straight-leaved pondweed Potamogeton strictifolius Endangered 

Wapato Sagittaria cuneata Threatened 

5.3.1.2 Impacts of Remediation 

This section provides a general description of the negative impacts of the various sediment 
remedial technologies on the aquatic riverine habitat.  This section focuses on immediate 
and near-term impacts.  The longer-term impacts of these technologies are discussed in 
Section 5.3.1.4.  The specific long-term and short-term impacts of the individual sediment 
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remedial alternatives on this habitat type are described in the evaluations of those 
alternatives in Section 6.   

In-Stream Sediment Removal 

Excavation of sediment in the river channel would be followed by either installation of a cap 
or backfilling.  The actual removal of sediment would involve either excavation in the dry, 
after dewatering of a section of stream to facilitate such excavation, or removal in the wet 
using either mechanical or hydraulic dredging techniques.   

With dewatering, disruption of the aquatic riverine habitat would be complete; no aquatic 
organisms remaining in the work area would survive.  Most non-aquatic animal species able 
to flee would be chased away by construction activities.  With mechanical or hydraulic 
dredging in the wet, mobile organisms such as fish would be able to vacate the work area, 
but immobile or less mobile species (most invertebrates, all plants) would be destroyed.  

Removal of sediment would cause removal of viable propagules (the organisms and their 
eggs, seeds, or regenerative tissue of any kind) within those sediments, even with the 
shallowest planned excavation (1 foot).  Following the excavation, backfilling or capping at 
depths of at least a foot and up to 4 feet would bury any remaining aquatic invertebrates 
and aquatic plants present in the remediation work area.  These removal and capping 
activities, together with the riverbank remediation, over long stretches of the River would 
disrupt existing benthic communities and their habitats and, by extension, other elements of 
the riverine ecosystem (e.g., insect predators, fish, piscivorous birds and mammals).  

In addition, woody debris, which is a major component of the riverine habitat of the PSA, 
would be removed as part of any excavation or capping.  This would have multiple adverse 
impacts as woody debris is direct habitat for many species and also affects localized flow 
patterns to create habitat for still more species.  Thus, the loss of woody debris would 
drastically and negatively affect the character of the in-stream habitat. 

Further, invasion by non-native species, which are already a major threat to the unique 
plants and animals of this region, is highly likely following excavation and capping or 
backfilling.  Invasive species, such as Eurasian watermilfoil and curly-leaf pondweed 
(already present in the PSA) and others not yet able to establish populations under current 
conditions, are likely to immigrate and dominate within the areas where sediment has been 
removed and new material put in place.  Intensive invasive species control programs are 
not practical in the flowing water environment for the reasons discussed below in Section 
5.3.1.4.  

Some invertebrates would recolonize areas in which remediation work occurs, but different 
species would be expected to dominate, at least initially, as a result of changed substrate.  
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The pace and nature of recolonization would be determined by (among other factors) the 
scale, timing, and sequencing of the remedial alternative implemented.  In the meantime, 
the species dependent on the benthic organisms would be adversely affected.  Moreover, 
there could be a complete loss of state-listed species (such as the larvae of the state-listed 
dragonfly species and the triangle floater mussel), particularly if the remediation adversely 
impacts a significant portion of the local population, as discussed further in Appendix L.    

Finally, due to the change in substrate and burying of aquatic macroinvertebrates and 
aquatic plants, a change in the fish community would be expected.  While fish would move 
into the remediated areas, they would be challenged by the changed food resources and 
would likely have an altered species composition, at least initially.  Bottom-feeding species 
which root around in soft organic sediments to obtain food would be replaced by more 
centrarchids (sunfish and bass), as the substrate would be more favorable to them for 
foraging.  White sucker could still be the primary fish in the PSA, as they tolerate the 
greatest range of substrate conditions, but loss of cover may make these and other species 
more vulnerable to predation.  In addition, there may be some reduction in the number of 
fish for several years, which could also affect piscivorous predators (e.g., kingfisher, mink, 
otter).   

Habitat alterations of primary concern for in-stream excavation and related backfilling or 
capping undertaken as part of the sediment alternatives can be summarized as:  

• Dewatering impacts on organisms and resting stages (eggs, seeds, overwintering 
forms); 

• Removal of any organisms present in the sediments subject to excavation or dredging; 

• Generation of turbidity and downstream movement of suspended sediment from areas 
not dewatered; 

• Removal of woody debris, rocks, and other structural habitat elements; 

• Changed substrate type that would not support some previously resident species of 
invertebrates, fish, and other wildlife;  

• Loss of any state-listed species present; and  

• Colonization by invasive species. 
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Capping Without Removal 

Engineered capping without prior removal would involve the placement of a one-foot layer 
of sand and a one-foot (or, in some cases, 6-inch) layer of armor stone on top of existing 
sediments.  The impacts of engineered capping on existing aquatic biota would be the 
same as with sediment removal followed by backfilling or capping.  That is, this remedial 
technique would be expected to cause complete destruction of any non-mobile organisms 
in the remediation work area, as well as the other impacts discussed above for sediment 
removal with backfilling or capping. 

In addition, the placement of a cap on top of the existing substrate would change the 
substrate type and elevation of the river bottom.  In certain areas with relatively shallow 
water, such as along the shoreline, if consolidation of the underlying sediment does not 
occur, the increase in substrate elevation due to the cap could change the vegetative 
characteristics of those riverine fringing wetlands and the types of benthic invertebrates and 
other biota dependent on them.  Indeed, in areas where the thickness of the cap (18-24 
inches) (or the cap plus any subsequently deposited sediments) exceeds the depth of water 
and consolidation does not occur, the existing riverine wetland habitat would be lost and the 
emergent wetlands vegetation would be replaced by species tolerant of less frequently 
inundated or drier conditions.   

Thin-Layer Capping 

A thin-layer cap would be applied in riverine areas under some of the sediment remedial 
alternatives.  The effects of a thin-layer cap would depend on the material type, the 
thickness of the cap, and the method and rate of placement.  For purposes of assessing the 
impacts of this activity, it has been assumed that the thin-layer cap would consist of a 6-
inch layer of sand placed at one time.  The placement of such a cap would adversely 
impact many species inhabiting the riverine habitats, including the state-listed dragonflies in 
such areas.  Most, if not all, of the organisms in the remediation work area, including plants 
and invertebrates, would perish by being smothered by the cap material.  Only the hardiest 
plants (including invasive species) and invertebrates could regrow or make their way 
through the cap material, which is not desirable for maintaining biological diversity.  Further, 
any plants that did survive would undoubtedly become stressed due to increased substrate 
depth over their roots.  

The thin-layer cap would change the existing substrate type (which, in areas that would be 
subject to such a cap, is dominated by fine-grained silt) to one composed of sand.  This 
would lead to colonization by a different aquatic plant and benthic invertebrate community, 
more compatible with that sandy substrate type, at least until deposition of silty sediments 
from upstream occurs (as discussed further in Section 5.3.1.4).  In the meantime, the 
species dependent on the missing invertebrates and plants would be adversely affected.  
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Further, recolonization by invasive plant species is typical in such circumstances; and both 
Eurasian watermilfoil and curly-leaf pondweed, which are present already, could dominate 
the post-remediation plant community.  As with areas subject to removal and capping or 
engineered capping alone, fish would move into the area, but would likely have altered 
species composition.  There may also be a reduction in fish numbers for several years.   

In addition, similar to the situation with an engineered cap, in areas where the water depth 
is less than 12 inches deep, which may occur along the shorelines, if consolidation of the 
underlying sediment does not occur, the increase in substrate elevation due to the thin-
layer cap could change the vegetative characteristics of these riverine fringing wetlands and 
the biota dependent on them.  Indeed, in areas where the thin-layer cap (or the cap plus 
any subsequently deposited sediments) exceeds the depth of water and consolidation does 
not occur, the emergent wetlands vegetation would be replaced by species tolerant of less 
frequently inundated or drier conditions.    

Other Impacts 

Any alteration of the stream bottom using any of these remedial approaches has the 
potential to alter patterns of groundwater discharge into the stream from the surrounding 
floodplain and uplands.  Changes in flow volume, locations of spring seeps, and substrate 
particle size will likely affect how these hydrologic contributions contribute to base flow. 

In addition to work in the River, riverbank and floodplain remediation activities and the 
construction of access and staging areas are also expected to affect the River.  Vegetation 
clearing on the riverbanks or near the River would alter shading and food inputs (e.g., 
leaves, associated insects).  Further, the life cycles of many aquatic species have 
aerial/terrestrial periods or are dependent upon terrestrial processes (e.g., food inputs), and 
thus the impacts of floodplain activities (e.g., access roads, staging areas, floodplain soil 
removals) on adjacent terrestrial habitat would in many instances affect processes that are 
essential to survival of species associated with the River.  

Summary 

Where sediment remediation is required, there is no way to avoid the direct effects of that 
remediation on the aquatic riverine habitat, and at least some indirect impacts are 
unavoidable as well.  Wherever excavation is involved, the habitat would be altered and all 
in-situ aquatic organisms would be destroyed.  Where engineered capping is applied, the 
habitat would be completely disrupted as well and existing populations would be eliminated.  
Thin-layer capping, as described above, would also result in the destruction of most, if not 
all, of the benthic invertebrates and aquatic plants in the areas subject to that technique.  
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5.3.1.3 Restoration Methods 

A number of restoration procedures could be used in an effort to address the impacts 
described above and to restore the affected aquatic riverine habitat.  Those restoration 
procedures are described in this section.  However, there are significant constraints on the 
ability of these procedures to re-establish the pre-existing conditions and functions of this 
habitat type.  Those constraints and the resulting long-term prognosis for recovery of this 
habitat type are discussed in the next section.   

The first step in a restoration effort for aquatic riverine habitat would be to collect data on the 
existing conditions and functions of the riverine habitat to be restored.  This would include a 
detailed baseline assessment that should include identification of representative water depths 
and velocities, substrate types, and important physical habitat features within the river 
corridor, including large woody debris, pools, undercut banks, and large rocks/boulders, if 
any.  It would also include an identification of the biota present or expected to be present in 
this habitat (including any state-listed species).  Using these data, design plans would be 
developed, which would likely include specifications on elevations of the stream bed, 
characteristics of the materials to be used for caps or backfill, location and specifications for 
woody debris or other natural physical structures (if any) to be replaced in the River in areas 
where they currently exist, any measures designed to replace specific habitat features used 
by state-listed species (e.g., wood turtle hibernacula), and protective measures for the 
surrounding habitat. 

Restoration of affected aquatic riverine habitat would likely include the following steps, which 
would be coordinated with the various phases of the remediation process, as indicated below:  
These steps would be tailored as necessary depending on the type of remediation 
(removal/capping, engineered capping without removal, thin-layer capping) and the particular 
riverine area involved. 

Site Preparation Phase   

1. Conduct any necessary investigations of state-listed species, such as surveys for wood 
turtles, triangle floater mussels, and any other state-listed aquatic species with Priority 
Habitat within the area subject to remediation. 

2. Identify any specific habitat features to be avoided and preserved consistent with the 
remediation plan (e.g., certain large trees along access routes) and review procedures to 
afford their protection during clearing activities for construction of access roads and 
staging areas. 
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Excavation Phase (if applicable) 

1. Evaluate cut trees for preservation and subsequent re-use as habitat features; set aside 
selected material (if any) separately from woody debris to be removed from the site. 

2. Identify large in-stream woody debris or other features present in the channel, if any, that 
may be replaced after excavation.  

3. Perform surveys to assess the need to remove and re-locate any visible triangle floater 
mussels in the work area.   

Capping/Backfilling and Grading Phase 

1. Following excavation (where applicable), obtain and place capping or backfill material to 
re-establish pre-remediation stream bed topography (within a reasonable tolerance) to 
the extent practicable (except where the remedial alternative specifies otherwise). 

2. For capping or thin-layer capping without prior excavation, place cap material in 
accordance with design.   

Replacement of Woody Debris and Other Habitat Features (if any) 

1. Replace existing large woody debris and/or boulders (if any) in the stream channel after 
excavation and/or capping in areas where such features are currently present and where 
doing so would not compromise the integrity of the cap and is consistent with the 
restoration design. 

2. Install any specific habitat features (if any) designed to replace features used by state-
listed species. 

It is assumed that this restoration program would not include active planting of native aquatic 
vegetation.  Rather, it is assumed that natural recolonization of plants from upstream would 
occur as suitable substrate conditions develop over time.  However, given the presence of 
invasive species within the watershed, it is likely that recolonization in many vegetated areas 
would include the establishment of invasive species, which are likely to impede and dominate 
the growth of native vegetation and which are impractical to control in flowing water.     

Following implementation of the above-listed restoration measures, post-restoration 
monitoring would be conducted in accordance with a post-restoration monitoring plan, 
typically for a period of five years.  Monitoring programs for stream restoration can involve a 
stream-specific suite of physical, chemical, and/or biological variables through a combination 
of quantitative and qualitative methods.  It is anticipated that this program would include visual 
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observations of the restored aquatic habitat within the River to assess substrate features and 
any structures replaced in the River.  See also Section 3.7.1 above.  The details of the 
monitoring and maintenance program would be determined during design.  

5.3.1.4 Evaluation of Restoration Constraints and Post-Restoration Conditions 

Despite the implementation of the restoration procedures described in Section 5.3.1.3, there 
are significant constraints on the ability to restore aquatic riverine habitat.  As a result, 
implementation of these restoration procedures would not necessarily result in returning the 
aquatic riverine habitat to its pre-remediation condition or level of function.  This section 
describes those constraints and their associated effects on the likelihood of returning this 
habitat type to its pre-remediation state and the timing in which this might occur.  

Loss of State-Listed Rare Species.  The remediation of in-stream habitat would cause the 
loss of a number of state-listed species that use those habitats, as discussed in Appendix L.  
Many state-listed species tend to be so listed in part because they are highly sensitive to 
habitat quality that thus effective restoration of their habitat may be very difficult, if not 
impossible.  Thus, the loss of these species constitutes a serious constraint on restoration 
in that such species may not ever recolonize the adversely impacted areas in the PSA, as 
discussed further below. 

Change in Substrate Type.  In riverine areas subject to removal followed by capping or 
subject to engineered capping alone, placement of the cap material would change the 
surficial substrate from its current condition to one consisting of armor stone.  This change 
would be more extreme in the more downstream areas of the PSA, where the substrate is 
currently dominated by silts and fine sand, than in the more upstream areas, where the 
substrate is dominated by sand, gravel, and even cobbles.  Backfilling with sand and gravel 
in removal areas that would not be capped would also cause some change in substrate but 
to a lesser degree.  Placement of a thin-layer cap consisting of sand in areas dominated by 
silty sediments would also change the substrate type.  These changes in surficial substrate 
type would result in a change in the organisms present in the sediments.  Over time, 
deposition of natural sediments on top of the cap or backfill materials would be expected to 
naturally change the substrate back to a condition approximating its prior condition, with 
sand in the upper portion of the PSA and finer sediments downstream.  But this could take 
years, during which other species, some invasive, may become dominant.  This process 
would be lengthened to the extent that areas upstream of the particular area in question are 
subject to sediment remediation and/or bank stabilization, since those activities would 
diminish the amount of soil and sediment available to be transported into the area in 
question and thus delay the re-establishment of the pre-remediation substrate type.  

Loss of Continuing Source of Woody Debris and Shade.  As previously noted, woody debris 
is a major component of habitat in the riverine environment of the PSA and would be 
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removed as part of any excavation or capping.  Replacement of such debris in stream 
restoration efforts typically involves embedding or anchoring the debris in the substrate (see 
FISRWG, 1998; Saldi-Caromile et al., 2004), but this generally cannot be done without 
disturbing any capping material in place.  Thus, while successful restoration depends on the 
presence of woody debris, it is constrained by the fact that the anchoring of such debris 
could be a threat to the continued integrity of any cap if not accounted for properly during 
design.  In any case, it is not practicable to continue to supply such woody debris artificially 
over the long term.    

In addition, remediation/stabilization activities on the banks of the river would eliminate the 
mature overhanging trees that exist on those banks (as discussed further in Section 5.3.2 
below).  While some vegetation would be planted on the banks and other vegetation would 
begin to grow back, that vegetation would consist of shrubs and herbaceous plants 
because of the long-term control efforts that would be necessary to restrict the growth of 
trees that could cause destabilization of the banks (see Section 5.3.2 below).  As a result, 
there would be a long-term loss of continuing natural sources of woody debris from trees 
along the banks, altering habitat in the riverine environment.  The loss of trees along the 
riverbanks would also result in greater exposure to wind and sun.  This increased exposure 
would be expected to increase evaporation from the water surface as well as increase 
water temperature.   

Rate of Recolonization by Native Organisms.  As discussed above, aquatic habitat 
remediation would destroy most, if not all, non-mobile organisms present in the remediation 
work area.  For any area subject to excavation with backfilling or capping, engineered 
capping alone, or thin-layer capping, biological recovery would depend on the nature and 
rate of recolonization from outside the area, and the nature and rate of recolonization would 
be determined by many factors, including the scale, timing, and sequencing of the remedial 
alternative.  In general, the larger the area affected, the more uncertain the nature and rate 
of any recovery of the species currently present, particularly the state-listed species.    

Recolonization of remediated riverine areas in the PSA is expected to be largely a function 
of transport of organisms and sediment from upstream.  Initially, with sand, gravel, or 
cobble as the surficial sediment in remediated areas, certain groups of aquatic plants and 
invertebrates can be expected to recolonize from similar upstream aquatic habitats, 
although plant recolonization may be slower with less growth due to coarser substrates.  As 
discussed above, the nature and rate of recolonization would depend, in part, on the extent 
of remediation upstream of the area in question (i.e., the extent of unremediated patches 
that could supply organisms to downstream areas), as well as how far the recolonizers 
have to move to reach the remediated areas.   

For aquatic vegetation, it is expected that, as conditions resembling the previous substrate 
return, areas that were previously vegetated with aquatic plants would become vegetated 
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again.  However, the rate of such colonization is uncertain and would be slowed by 
upstream riverbed and riverbank remediation; and (as discussed further below) the 
recolonized plant community would likely be dominated by invasive species, which are 
already present in many areas in Reach 5.  Moreover, as indicated above, in areas that are 
subject to an engineered or thin-layer cap without prior removal and where the cap 
thickness is close to the depth of the water, the change in substrate elevation could change 
the vegetative characteristics of these areas – or, in cases where the cap exceeds the 
depth of water, cause the emergent wetlands vegetation to be replaced by species tolerant 
of less frequently inundated or drier conditions.     

For the benthic macroinvertebrates, while recolonization would occur as the substrate 
reverts to prior conditions, it is expected that the recolonized community would be 
dominated for some period of time by macroinvertebrate taxa that are more tolerant of 
stress, and that the more sensitive taxa would be severely reduced and may not have an 
opportunity to become established.  Over time, continued accumulation of sediments would 
increase the diversity of habitat, resulting in a more complex and sustainable 
macroinvertebrate community, but that community is still unlikely to match the pre-
remediation macroinvertebrate community in terms of composition, species diversity and 
richness, and relative abundance of species, at least for many years.  In particular, 
sensitive species that are eliminated and are not represented further upstream, including 
some state-listed species like the triangle floater mussel, are unlikely to recolonize at all. 

For fish, the gradual re-establishment of a healthy macroinvertebrate community would 
support a more robust fish community.  However, individual species abundance would vary 
depending on the specific riverbed and riverbank conditions that develop over time, and the 
post-restoration fish community may not match the pre-remediation community for many 
years until the prevailing soft sands and silts have re-established conditions similar to those 
currently prevailing.   

In summary, over time, in the upper portion of the PSA, as observed in the remediated 1½ 
Mile Reach, sand would become the dominant substrate.  In that case, a gradual 
establishment of a biological community consistent with those conditions would be 
expected, although the length of time for that to occur and the abundance of organisms and 
richness of the mix of species in that community are all uncertain.  Further, the return of 
certain specialized species such as any state-listed species whose local populations were 
adversely affected by the remediation is doubtful, and additional opportunistic or invasive 
species that take advantage of open space and available resources are highly likely. 

Further downstream, if the remediation affects the LGS habitat dominated by finer 
sediments prior to remediation, there would be an initial change to surficial sediments 
dominated by gravel, sand, and/or cobble.  A natural progression to finer surficial sediments 
would ensue as a natural riverine process.  Again, a gradual establishment of a biological 
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community consistent with those conditions would be expected, but the length of time for 
that to occur, the types and numbers of organisms that may be present, and the presence 
of any specialized species are all uncertain.  As with upstream areas, loss of state-listed 
species whose local populations were adversely affected, as well as increased abundance 
of invasive species adapted to open or disturbed areas, is likely.  The rate and extent of 
recolonization in these areas would depend, among other things, on the extent to which the 
remedial alternative would leave upstream areas undisturbed to supply organisms for 
recolonization.       

High Potential for Colonization by Invasive Species:  As previously noted, the species best 
adapted to colonize open areas may not be those that were there previously, when physical 
features were different.  Rather, it is invasive species such as Eurasian watermilfoil and 
curly-leaf pondweed (already present in the PSA) and others not yet able to establish 
populations under current conditions that are likely to immigrate and dominate within the 
areas where sediment has been removed and new material put in place.  Once established, 
these invasive species are likely to impede the growth of native species. 

A sufficiently intensive invasive species control program would not be practical and may not 
even be possible in the aquatic riverine environment.  A sufficient level of early detection 
would require multiple intrusive inspections through the area, and standard sampling 
protocols (aquatic rake tosses) would disrupt native vegetation and possibly fragment the 
invasive milfoil expected as a primary invasive in this area.  With flowing water, use of 
herbicides would not be practical.  Control would have to be by hand-pulling, which is 
effective only at low densities, would be logistically difficult, and would itself represent a 
disturbance that has a risk of damage to desirable species and also of introducing invasive 
species by carrying plant propagules inadvertently into the area. 

Conclusion/Long-Term Outlook   

Over time, following the remediation and restoration of aquatic riverine habitat, the physical 
substrate type in the river would be expected to approximate its prior condition, and a biotic 
community consistent with that substrate type would be expected to be present.  However, 
the length of time for that to occur and the abundance of organisms and richness of the mix of 
species in a given area are uncertain and depend, in part, on the extent of upstream 
remediation.  Further, the return of certain specialized species, such as state-listed species 
whose local populations were adversely affected, is doubtful; and colonization by invasive 
species is highly probable.    

We have found no precedent for a stream restoration project on the scale that would be 
involved in most of the sediment alternatives (SED 3 through SED 9).  A number of 
publications (Gore, 1985; Petersen, 1986; Cairns, 1995; Federal Interagency Stream 
Restoration Working Group, 1998; Saldi-Caromile et al., 2004) describe stream restoration 
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case histories and extract recommendations and lessons for future efforts.  Examples focus 
heavily on watershed management to limit inputs associated with adverse impacts (e.g., 
contaminants, sediment) and structural alteration to enhance habitat (e.g., pool creation, 
cover provision).  No cases were found in peer-reviewed literature or textbooks involving 
restoration of a river like the Housatonic River in the PSA, which winds for 10 miles in a 
sinuous manner through a biologically rich and environmentally sensitive ecosystem.  

5.3.2 Riverbank Habitat 

5.3.2.1 Description of Habitat 

Physical Description 

The riverbanks of the Housatonic River between the Confluence and Woods Pond Dam have 
substantial variability in physical appearance and function.  The slope and height of these 
riverbanks vary, with height generally decreasing from the Confluence to Woods Pond.    

Riverbanks in Reach 5A, the upper portion of the PSA, generally range in height from 2 to 5 
feet, with areas of high vertical banks ranging from 8 to 12 feet.  Banks consist of silts and 
sands with a range of physical attributes, including sloped and vegetated banks, vertical and 
exposed banks, erosional banks with slumping, and erosional but vegetated banks.  Vertical 
and exposed banks lack vegetative cover but provide important habitat functions discussed in 
more detail below.  Undercut banks are an important habitat component of the riverbanks in 
Reach 5A and are more prevalent in Reach 5A than anywhere else in the PSA.  Mature trees 
overhanging the river and dense herbaceous and shrub communities are also prevalent on 
the banks in Reach 5A and provide shading to the river and foraging opportunities for wildlife.       

Riverbanks in Reaches 5B and 5C are markedly different from those in Reach 5A.  Consisting 
of fine sands and silts, these riverbanks generally range in height from 2 to 4 feet and are well 
vegetated.  Vertical banks are present on the outside bends of the river, while inside bends 
tend to be gently sloped.   Undercut banks are present in Reach 5B but are less prevalent 
than in Reach 5A.  Mature overhanging trees are present in most of Reach 5B but decrease 
in abundance near the downstream boundary.  Riverbanks in Reach 5C consist of fine silts 
and are almost entirely low and gently sloped.  Vertical and undercut banks are not present in 
this portion of the river.   

Biological Communities 

Vegetation along the riverbanks grades from mostly trees in Reach 5A and most of Reach 5B 
to a shrub-dominated mix with some trees and herbaceous growths in Reach 5C.  Silver 
maple, red maple, eastern cottonwood, and box elder form much of the canopy in the 
upstream area, while the subcanopy, shrub and herbaceous layers are minimized by light 
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limitation.  Further downstream, the canopy tends to be sparse and includes mainly red and 
silver maple, black willow and gray birch.  A variety of shrubs are abundant there, including 
silky and red osier dogwoods, silky and pussy willows, winterberry, speckled alder, 
meadowsweet, buttonbush, blueberry and northern arrowwood.  Herbaceous species in 
lighted areas include various ferns, grasses, aster, goldenrod and the invasive purple 
loosestrife.  

The riverbanks within Reach 5A are unique and an integral part of the overall riverine habitat.  
These banks provide a variety of functions for a range of wildlife species.  Exposed vertical 
banks in Reach 5A provide suitable nesting habitat for two species of bank nesting birds, the 
belted kingfisher and the bank swallow.  The vertical banks also provide potential nesting 
sites for several turtle species, including the state-listed wood turtle.  The riverbanks in Reach 
5A provide lodging habitat and slides for beaver and muskrat and foraging habitats for birds 
and mammals, including mink and raccoons.  In particular, beaver activity along the banks is 
common in many places, with frequently occurring burrows evident.  Undercut banks and 
woody accumulations offer hibernacula sites for wood turtles to overwinter.  Large 
overhanging trees in this area provide shaded microhabitats and variability in water 
temperature within the river for fish, invertebrates, and shade-tolerant plant species, as well 
as foraging and perching sites for piscivorous and insectivorous birds.   

The riverbanks in Reaches 5B and 5C also perform a variety of wildlife functions.  Although 
exposed vertical banks and undercut banks are less prevalent in Reach 5B than in Reach 5A, 
they are present in Reach 5B, where they provide similar wildlife functions to described above 
for Reach 5A.  Similarly, mature overhanging trees are present in portions of Reach 5B, 
particularly in the upstream portions; and where present, they offer shaded microhabitats 
within the river and foraging and perching sites for piscivorous and insectivorous birds.  In the 
downstream portions of Reach 5B and in Reach 5C, where the banks are well vegetated with 
a shrub-dominated mix with some trees and herbaceous growth, those banks provide 
foraging habitat for a variety of birds and mammals.    

A total of 20 state-listed plant and animal species have NHESP-mapped Priority Habitat that 
encompass the riverbanks in the PSA and are likely to be found in those bank habitats.  
These species are listed in the following table.    

Table 5-3 – State-Listed Species Associated with the Riverbank Habitats of the PSA 

Common Name Scientific Name State Status 

Arrow clubtail (dragonfly) Stylurus spiniceps Threatened 

Brook snaketail (dragonfly) Ophiogomphus aspersus Special Concern 

Rapids clubtail (dragonfly) Gomphus quadricolor Threatened 
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Common Name Scientific Name State Status 

Riffle snaketail (dragonfly) Ophiogomphus carolus Threatened 

Spine-crowned clubtail 
(dragonfly) 

Gomphus abbreviatus Endangered 

Zebra clubtail (dragonfly) Stylurus scudderi Special Concern 

Wood turtle Glyptemys insculpta Special Concern 

Water shrew Sorex palustris Special Concern 

American bittern Botaurus lentiginosus Endangered 

Common moorhen Gallinula chloropus Special Concern 

Mustard white (butterfly) Pieris oleracea Threatened 

Narrow-leaved spring beauty Claytonia virginica Endangered 

Crooked-stem aster  
Symphyotrichum 
prenanthoides 

Threatened 

Intermediate spike-sedge Eleocharis intermedia Threatened 

Bristly buttercup Ranunculus pensylvanicus Special Concern 

Bur oak Quercus macrocarpa Special Concern 

Foxtail sedge Carex alopecoidea Threatened 

Gray’s sedge Carex grayi Threatened 

Hairy wild rye Elymus villosus Endangered 

Wapato Sagittaria cuneata Threatened 

5.3.2.2 Impacts of Remediation/Stabilization 

Under all sediment alternatives except SED 1 and SED 2, some or all of the riverbanks in 
Reaches 5A and 5B would be subject to bank stabilization, with removal of bank soil where 
necessary as part of the stabilization.  SED 3 through SED 9 would involve such 
remediation on all riverbanks in Reaches 5A and 5B, and SED 10 would involve such 
remediation on a portion (approximately 12%) of the riverbanks in those subreaches.  The 
bank stabilization activities that are part of these alternatives are described in Section 3.1.4, 
with details in Appendix G.  These activities, particularly under SED 3 through SED 9, 
would cause numerous significant adverse impacts on the riverbank habitat in these 
subreaches.  This section focuses on the immediate and near-term impacts of these 
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activities.  The longer-term impacts of bank stabilization activities are discussed in Section 
5.3.2.4. 

The bank stabilization activities would involve removal of riverbank vegetation and woody 
debris from the riverbanks, as well as the cutting back and reshaping of banks and removal 
of bank soil in many locations.  This would result in the loss of large mature trees alongside, 
overhanging, and adjacent to the river in the areas subject to stabilization, leading to an 
open canopy, sparsely vegetated terrestrial community along and immediately adjacent to 
the river.  The nearest mature trees would be located roughly 30 feet from the river, since 
such trees would be removed from the banks to facilitate implementation of the 
remediation/stabilization and to avoid subsequent destabilization of the banks.  These 
conditions would result in a loss of shading and wind protection and increased water 
temperature in the river, as well as decreased large woody debris and overall organic 
material.  They would also produce a corresponding reduction in the piscivorous and 
insectivorous birds that currently use these large trees as perching or cavity nesting sites 
(such as wood ducks, woodpeckers, kingfishers, and owls and other raptors), the 
dragonflies (including state-listed clubtail dragonfly species) that use these trees for 
perching and resting during their adult stage, and the reptiles and mammals that use the 
living and dead woody vegetation for shelter, resting, and basking (e.g., the state-listed 
wood turtle, salamanders, frogs and toads, and several rodent species such as mice and 
shrews).  

The stabilization of the riverbanks would also, by design, have a direct and material impact 
on two of the current geomorphic processes that have allowed for the existing 
heterogeneous mix of riverbank types, including vertical and cut banks.  These processes 
are bank erosion and lateral channel migration.  As indicated in Section 3.1.4, the bank 
stabilization measures are intended to prevent significant bank erosion over the long term.  
To do so, the stabilization measures would be designed to basically lock the existing 
channel in a stable state or geometry.  Thus, if successful, these measures would prevent 
the processes of significant bank erosion and lateral channel migration from continuing, 
leading to the loss of the vertical and undercut banks.  This would result in the direct 
elimination of habitat for a number of riparian species that utilize the banks.  Of particular 
concern is the loss of nesting sites for belted kingfishers and bank swallows, which build 
nest burrows in the vertical banks that are formed in the PSA.  These species are known to 
return to these nest burrows over multiple years, demonstrating very strong site fidelities, 
but would find the stabilized banks no longer suitable for nesting.  Similarly, the state-listed 
wood turtle uses overhanging banks for cover and overwintering, and also has strong site 
fidelity to specific riverbanks.  This species would lose critical habitats for those activities. 

The implementation of bank stabilization techniques would cause other adverse impacts on 
the local wildlife as well.  For example, slides, burrows, and dens of mammals such as 
muskrat and beaver would be removed from the banks.  The changes in riverbank slope, 
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composition, and vegetation that would be part of bank stabilization would impede safe 
movement in some areas between the terrestrial and aquatic habitats required by a number 
of amphibian, reptile, and mammal species (such as leopard frogs, wood turtles, snapping 
turtles, beaver, and mink), as well as large mammals (such as deer and black bear) trying 
to drink from or cross the river during low water periods.  The long-term prognosis for return 
of these bank functions is discussed in Section 5.3.2.4. 

The bank remediation would also curtail or eliminate dispersal corridors in Reaches 5A and 
5B for resident and migratory species that use the banks for those purposes.  With long 
reaches of riparian banks altered, species moving either along the riverbank edge or 
through the riparian cover at the tops of banks would lose travel and migratory corridors.  
For example, neotropical migrant songbirds such as blackpoll warblers and water thrushes 
might not use these corridors any longer, which could lower their population numbers in the 
Rest of River.  Overall, having long sections of stabilized banks would force species into 
suboptimal habitat (where they would be subject to increased predation) or eliminate these 
sections as dispersal and migratory corridors. 

Finally, connectivity between aquatic habitats and adjacent upland areas would be 
disrupted, affecting virtually every species that uses the upstream two-thirds of the PSA 
river corridor in its current state.  

In short, regardless of the bank stabilization techniques selected (including bioengineering 
techniques), implementation of bank remediation and stabilization activities throughout 
Reaches 5A and 5B would change the character of the banks and have major negative 
impacts on the riverine and riverbank habitats throughout these subreaches. 

5.3.2.3 Restoration Methods 

In an effort to address these impacts, bank restoration procedures could be applied in 
combination with the bank stabilization measures.  Those restoration procedures are 
described in this section.  However, as indicated above, there are significant constraints on 
these procedures that would prevent them from re-establishing the pre-existing conditions 
and functions of the riverbanks.  Those constraints and the resulting long-term impacts of 
stabilization on the riverbanks are discussed further in the next section.  

The first step in a restoration effort for the riverbanks would be to collect data on the existing 
conditions and functions of the riverbanks involved.  This would be performed in conjunction 
with data collection on the aquatic riverine habitat, since physical processes occurring in the 
river greatly influence riverbank processes.  The data relevant to the riverbanks would include 
data on the existing slope, substrate type, erodibility and sheer stress, geomorphological 
factors affecting the area (e.g., channel geometry and velocity, sediment transport, 
hydrodynamics), bankfull elevation (i.e., the elevation of the flow that transports the majority of 
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a stream’s sediment load over time and thereby forms and maintains the channel), presence 
and type of vegetation, and physical structures, as well as an identification of the plants and 
animals present or likely to use the bank (including any state-listed species).  It would also be 
important to obtain information on the river-riverbank interface, since many species move 
between the river and the riverbank on a daily or a seasonal basis, and the nature and quality 
of the interface, including slope and cover, determine the suitability of that interface for those 
species.   

Following collection of the data, detailed design plans would be developed, which would 
include specifications on bank reconstruction methods, bioengineering techniques, structure 
locations and elevations, and detailed planting plans.  The restoration design would be 
coordinated and consistent with the design of the riverbank stabilization techniques and would 
build on those stabilization techniques.  In fact, as previously discussed, the riverbank 
stabilization techniques would be selected with the objectives of not only effectively 
minimizing bank soil erosion, but also facilitating restoration to the extent feasible through 
implementation of bioengineering methods (e.g., the use of natural materials and the 
encouragement of the growth of riparian vegetation that is not inconsistent with the objective 
of stabilization) where practical.  The design would also include, where appropriate and 
feasible, specifications for replacing state-listed plant species or habitat features used by 
state-listed animal species on the banks.  

The general procedures for restoration of riverbanks would likely include the following steps, 
which would be coordinated with the various phases of the remediation process, as indicated 
below: 

Site Preparation Phase 

1. Conduct any necessary investigations for state-listed species or other special habitat 
surveys, such as surveys for wood turtles and kingfisher nest sites. 

2. Identify any specific habitat features to be avoided and preserved consistent with the 
remediation plan and review procedures to afford their protection. 

3. Identify trees and vegetation (if any) to be preserved or set aside for use as log vanes, 
root wads, or other riverbank bioengineering features. 

Clearing and Grubbing and Site Access Phase 

1. Evaluate cut trees and vegetation (if any) for re-use as log vanes, root wads, or other 
bioengineering features; set aside selected material separately from woody debris to be 
removed from site.  
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2. Stockpile stone, coir matting, and other bioengineering materials. 

Bank Reconstruction and Grading Phase 

1. Reconstruct point bars on the inside of meander bends, as identified in design plans. 

2. Construct bankfull benches as identified in design plans. 

3. Reshape or reconstruct banks as identified in design plans. 

4. Install appropriate erosion controls to protect the new bank features, where necessary, 
until those features are established. 

Installation of Flow Controls and Other Bioengineering Structures 

1. Reevaluate bioengineering structures placement for minor modification of locations of 
vanes and other structures based on reconstructed bank conditions. 

2. Install/implement flow controls and other bioengineering structures. 

3. Install any other specific habitat features designed to replace features used by state-listed 
animal species on the banks. 

Seeding and Planting 

1. Apply appropriate native seed mix to the disturbed banks within the restoration area.  

2. Plant live stakes and other herbaceous and shrub plantings as detailed in the final 
planting plans approved for the site.  These plans would include, to the extent feasible, 
replanting any state-listed plant species that would be impacted.  

3. Manage the new plantings according to final detailed specifications. 

4. Implement an invasive species control plan immediately after planting. 

Following implementation of these restoration measures, post-restoration monitoring would be 
conducted in accordance with a post-restoration monitoring plan, typically for a period of five 
years.  It is anticipated that this program would include: (a) visual observations of the restored 
riverbanks to monitor for potential erosion and riverbank stability; (b) quantitative and/or 
qualitative monitoring of plantings on the banks to assess planting survival, areal coverage by 
herbaceous species, and the presence and extent of any invasive species; and (c) 
appropriate maintenance requirements, including an invasive species control program.  See 
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also Section 3.7.1 above.  For stabilized riverbanks, this program would also be expected to 
include a long-term tree management plan to prevent trees from growing on those banks, 
because such trees would be subject to windthrow and overtopping from storm events, which 
could destabilize the banks, and thus their presence would be incompatible with the objective 
of bank stabilization.  The details of the monitoring and maintenance program would be 
determined during design.  

5.3.2.4 Evaluation of Restoration Constraints and Post-Restoration Conditions 

Despite the implementation of the stabilization measures described in Section 3.1.4 and the 
restoration procedures described in Section 5.3.2.3, there are significant constraints on the 
ability to restore the riverbanks.  Regardless of the stabilization and restoration techniques 
used, those measures would not result in re-establishing the pre-remediation conditions and 
functions of the riverbanks.  This section describes those constraints and their associated 
effects on the likelihood of returning the riverbanks to their pre-remediation conditions and 
level of function.  

Changes in Geomorphic Processes and Associated Loss in Bank Nesting Habitat:  As 
previously discussed, the stabilization of riverbanks would be developed to prevent 
significant bank erosion over the long term and thus, if successful, would prevent or 
permanently curtail the continuation of the current geomorphic processes of bank erosion 
and lateral channel migration, which have allowed for the existing heterogeneous mix of 
riverbank types.  This would result in the permanent elimination of vertical and/or undercut 
banks in the stabilized areas.  In consequence, animals that depend on such banks would 
lose critical habitat.  For example, bird species such as the kingfisher and bank swallow and 
several turtle species, including the state-listed wood turtle, that currently utilize the 
exposed and/or undercut vertical banks would lose nesting or overwintering habitats.  
Although wood turtle habitat requirements would be factored into final restoration design, 
some of the bank stabilization techniques that would be used, such as riprap and 
bioengineered wall-type construction techniques (e.g., geogrids), would not be conducive to 
future wood turtle use.     

In addition, riverbank habitat within stabilized areas would lose some functionality as 
suitable nesting habitat for bird species that depend on sandy banks for nesting.  While 
shrub plantings in certain areas would over time provide some nesting, resting, and feeding 
habitat for species such as passerine birds as well as cover for small mammals, potential 
nesting areas would be reduced.     

Changes in Bank Vegetative Characteristics and Associated Loss in Overhanging 
Tree/Tree Canopy Habitat:  In many locations, the riverbanks in Reaches 5A and 5B 
contain mature trees overhanging the river.  In these areas, as discussed above, the 
implementation of bank stabilization/restoration techniques would result in a dramatic 
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change from their current condition of mature overhanging wooded growth to conditions 
ranging from open, sparsely vegetated banks to those which over time would provide dense 
shrub growth.  While shrub thickets can be developed in the stretches that have lower 
shear stress, the return of mature trees on the banks is incompatible with the objective of 
bank stabilization, as discussed above; and hence long-term management to prevent large 
trees from establishing in these portions of the riverbank would be needed.  The long-term 
effect on the riverbank habitat is that the current wooded environment, characterized by a 
combination of mature overhanging trees and dense bushy shrub growth, would never be 
fully re-established.  While tree species planted at the top of the bank (more than 30 feet 
farther away from the river than the current tree line) would eventually provide mature tree 
specimens (in approximately 50 to 100 years or more, as discussed in Section 5.3.4.4 
below), these would not replicate the current condition of mature trees overhanging the river 
from the bank slopes.  

This reduction in the extent of large, mature, overhanging trees and woody debris snags on 
the riverbanks would produce a corresponding reduction in the birds that currently use 
these features as perching or nesting sites, the dragonflies (including state-listed dragonfly 
species) that use these trees for perching during their adult stage, and reptiles and 
mammals that use these features as shelter or resting/basking sites.  The plantings 
installed on the riverbanks as part of restoration, as well as the woody debris placed along 
the armored banks, would provide such functions to some degree, particularly after 
numerous years of growth for the new plantings.  However, these functions would not return 
to pre-remediation levels.   

Loss of Slide and Burrow Habitat:  As noted above, slides and burrows of muskrat and 
beaver would be removed as part of the bank stabilization.  However, areas that would 
require stabilization with riprap or geogrids would, by design, not be conducive to animal 
burrows.  Areas for potential beaver slides may be included in the final design of certain 
bioengineered portions of the stabilized riverbanks; but generally construction by local 
wildlife of new habitat features in banks that have been stabilized by techniques such as 
riprap or geogrids is unlikely.  Thus, there is likely to be an overall long-term reduction in 
such burrows and slides in portions of Reaches 5A and 5B.  

Reduction in Wildlife Access Routes and Movement to and from the River:  As also noted 
above, the bank stabilization techniques would reduce access between the terrestrial and 
aquatic habitats required by some amphibian, reptile, and piscivorous mammal species, as 
well as large mammals trying to drink from or cross the river.  For example, deer, black 
bears, and mink that currently access the river at certain points may alter their access 
routes based on new riverbank slopes and construction materials.  Within 5 to 10 years of 
restoration, these larger species may adapt to the post-restoration riverbank conditions, 
regardless of the bank stabilization technique employed.  The movement of smaller and 
less mobile species such as wood turtles, snapping turtles, and leopard frogs, which move 
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between the river and other wetland habitats within the currently forested floodplain, 
particularly in the spring and summer months, would be substantially constrained by 
riverbanks stabilized with hard-engineered methods (e.g., riprap or concrete mat 
revetments).  However, areas consisting of vegetated mats and coir fabric would be easier 
for these species to negotiate.  Thus, by about 5 to 10 years or more after restoration, it is 
expected that in such bioengineered areas, while there would be some changes in the 
locations of access points, the movement of these smaller species between the river and 
the adjacent terrestrial habitats would likely approach pre-remediation conditions as 
vegetation matures in these areas and the species adapt to the modified conditions. 

Reduction in Species Richness and Diversity:  In terms of species richness and diversity, 
there would be a number of trade-offs linked to the changed riverbanks.  As discussed 
above, there would be a loss of habitat for species that depend on undercut or exposed 
vertical banks or on mature overhanging trees.  On the other hand, there may be an 
increase in utilization by certain birds and mammals that prefer an open, early successional 
habitat as opposed to a mature forest.  Overall, although the total number of species 
(species richness) might increase with the addition of early successional habitats, those 
that use mature trees and cut banks, many of which are species of concern, would be 
reduced, resulting in impoverished biodiversity from pre-remediation levels.  

Increased Potential for Colonization by Invasive Species:  As plantings would not cover all 
remediated areas, colonization would bring additional plant species to the riverbanks in 
some areas.  At least some of these are expected to be invasive plant forms, some of which 
are present already and many of which are known to dominate other disturbed areas in the 
Housatonic Valley.  Preventing proliferation of Japanese knotweed, purple loosestrife, and 
similar invasive species with minimal habitat value would require an invasive species 
control program of early detection and eradication with mechanical and herbicide 
treatments, but such a program could not adequately prevent the proliferation of these 
species without significantly disturbing the newly planted remediated banks.  For example, 
Japanese knotweed, which is currently established along portions of the riverbank within 
Reaches 5A and 5B, would be extremely difficult to eradicate or to control from spreading 
along the riverbanks.  Given the extensive lengths of riverbank that would be remediated 
under SED 3 through SED 9, applying a labor-intensive control program would not be 
practical over the long term. 

Conclusion/Long-Term Outlook 

The use of the bank stabilization/restoration measures described above, including 
bioengineering techniques, would promote the re-establishment of some aspects of current 
bank conditions by encouraging the growth of riparian vegetation and providing habitat or 
access routes for some wildlife.  However, since the bank stabilization measures would be 
intentionally designed to prevent the current geomorphic processes of continued bank 
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erosion and lateral channel migration that are critical to some species, and since steps 
would be taken to avoid the re-establishment of trees on the banks, the riverbanks subject 
to stabilization would not ever return to their current condition and level of function, with 
negative consequences to the existing biota.   

5.3.3 Impoundment Habitat 

This section addresses six impoundments in the Rest of River area in Massachusetts within 
the reaches being considered for remediation:  Woods Pond in Reach 6; Columbia Mill 
Dam Impoundment, the former Eagle Mill Dam Impoundment, Willow Mill Dam 
Impoundment, and Glendale Dam Impoundment in Reach 7; and Rising Pond in Reach 8.   

5.3.3.1 Description of Habitat 

The primary habitat type associated with these impoundments is characterized as moderately 
alkaline pond (Woodlot, 2002), although as impoundments they are influenced by riverine 
flows to a greater extent than many moderately alkaline ponds in this region that are not on 
the mainstem of the Housatonic River.  

Physical Features 

The six impoundments addressed here (Woods Pond, Columbia Mill Dam Impoundment, 
former Eagle Mill Dam Impoundment, Willow Mill Dam Impoundment, Glendale Dam 
Impoundment, and Rising Pond) have approximate areas of 60 acres, 10 acres, 8 acres, 8 
acres, 10 acres, and 41 acres, respectively.  The four impoundments in Reach 7 are more 
linear than Woods Pond and Rising Pond.  

Based on bathymetric survey data collected by GE in 1997 and 2005 (and bathymetric data 
collected by EPA [CR Environmental] in 1998 in Woods Pond and Rising Pond), estimated 
average water depths in these impoundments are approximately 5 feet in Woods Pond, 3 feet 
in the Columbia Mill Dam Impoundment, 2 feet in the former Eagle Mill Dam Impoundment, 5 
feet in the Willow Mill Dam Impoundment, 8 feet in the Glendale Dam Impoundment, and 5 
feet in Rising Pond.  Woods Pond has a maximum depth of approximately 15 feet in a 
relatively deep hole located in the southeastern portion of the pond.  The other impoundments 
tend to have their deepest points near their respective dams.  Rising Pond also has a 
maximum depth of 15 feet, while the Columbia Mill Dam Impoundment has a maximum depth 
of approximately 7 feet, and the Willow Mill and Glendale Dam Impoundments have 
maximum depth of approximately 10 feet and 17 feet, respectively.  As the former Eagle Mill 
dam was breached, it has a considerably lower maximum depth of approximately 3 feet. 

Moderately alkaline ponds such as these have gently sloped shores and soft substrate 
bottoms with upper horizons composed of organic sediment over silt and fine sand.   
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Biological Communities 

Many species of submerged and floating-leaved aquatic species may be present in shallow 
areas of this habitat type (Woodlot, 2002).  Aquatic plant growths can become very dense, 
affecting ecology and human uses.  Some of the more commonly found plants are coontail, 
naiad, Canada waterweed, water celery, long-beaked water crowfoot, and various species of 
pondweed.  Moderately alkaline pond communities are highly susceptible to some of the 
more invasive aquatic plant species, such as water chestnut, Eurasian watermilfoil, and curly-
leaf pondweed.  All of these invasive species are found in at least Woods Pond and water 
chestnut is prevalent there.    

The aquatic macroinvertebrate community associated with the impoundments of the 
Housatonic River is extensive (Woodlot, 2002).  Mussels such as eastern floaters and eastern 
elliptio are found in most impoundments and lakes along the river.  A substantial number of 
dragonfly and damselfly species are typically found in these impoundments.  Other typical 
invertebrates include a variety of true bugs (Hemiptera), beetles, caddisflies, a wide range of 
true flies (Diptera), and fresh water shrimp (Amphipoda).  

Many species of fish utilize these impoundments.  Woods and Rising Ponds were surveyed in 
1997 and 1998 and were shown to contain landlocked alewife, common carp, spottail shiner, 
golden shiner, white perch, largemouth and smallmouth bass, bullhead catfish, and several 
species of sunfish (Woodlot, 2002).  Bluegill sunfish, pumpkinseed sunfish, yellow perch, 
chain pickerel, and brown bullhead are also common in moderately alkaline pond habitats 
(Swain and Kearsley, 2000), and were recorded in Woods Pond (Woodlot, 2002). 

Reptiles associated with this habitat include snapping and painted turtles (Woodlot, 2002).  
They are largely associated with soft aquatic sediments.  Northern water snakes are known to 
occur in lakes and have been observed in Woods Pond.  Amphibians such as green frogs 
and bullfrogs are expected in these impoundments (Woodlot, 2002).  Pickerel frogs, northern 
leopard frogs, and American toads are also likely to be found.  Red-spotted newts are 
common throughout the eastern United States and are abundant in permanent pools 
associated with the river and are expected to be found in the impoundments.  

Numerous avian species utilize this habitat type and have been observed or would be 
expected in these impoundments.  These include several species of swallows, including tree 
swallows, bank swallows, barn swallows, and northern rough-winged swallows, which feed on 
insects over such ponds.  They also include wading birds, such as great blue herons, green 
herons, and American bitterns (a state-listed species), which hunt for food in this habitat type.  
Several species of swans, geese, and ducks, including wood ducks, mallards, and Canada 
geese, have been observed at one or more impoundments during the nesting period, and 
other species of waterfowl are expected during migration.  In addition, various raptor species 
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utilize such impoundment habitat for feeding, including osprey and bald eagle (a state-listed 
species), both of which nest near water and feed on fish.  

Long-tail weasels, minks, river otter, raccoons, and beaver commonly use this habitat type 
(Woodlot, 2002).  Little brown bats, which feed over open water, are very likely to occur.  
Silver-haired bats, which feed above watercourses, are uncommon to the Northeast, but were 
found to be present in the Housatonic River area.  Northern myotis are uncommon but also 
forage above waterways in forested areas.  

There are 10 state-listed plant and animal species that have NHESP-mapped Priority Habitat 
within or on the banks of one or more of these impoundments.  These species and the 
impoundments where their Priority Habitats occur are shown in Table 5-4.  

Table 5-4 – State-Listed Species Associated with Impoundments  

Common Name Scientific Name State Status Impoundment(s) 

Arrow clubtail (dragonfly) Stylurus spiniceps Threatened Willow Mill 

Zebra clubtail (dragonfly) Stylurus scudderi Special Concern 
Willow Mill,  

Glendale Dam 

Skillet clubtail (dragonfly) Gomphus ventricosus Special Concern Glendale Dam 

Stygian shadowdragon 
(dragonfly) 

Neurocordulia 
yamaskanensis Special Concern Glendale Dam 

Triangle floater (mussel) Alasmidonta undulate Special Concern Willow Mill 

Creeper (mussel) Strophitus undulatus Special Concern Willow Mill 

Wood turtle Glyptemys insculpta Special Concern 
Willow Mill,  

Glendale Dam, 
Rising Pond 

Common moorhen Gallinula chloropus Special Concern Woods Pond 

Bur oak Quercus macrocarpa Special Concern Woods Pond * 

Wapato Sagittaria cuneata Threatened Woods Pond 

* The Priority Habitat for this species occurs around the periphery of Woods Pond. 

5.3.3.2 Impacts of Remediation 

This section provides a general description of the impacts of the various remedial 
technologies that may be part of the sediment alternatives on the impoundment habitat.  
This section focuses on immediate and near-term impacts.  The longer-term impacts of 
these technologies are discussed in Section 5.3.3.4.  The specific long-term and short-term 
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impacts of the individual sediment remedial alternatives on the impoundment habitat (where 
affected) are described in the evaluations of those alternatives in Section 6.   

Sediment Removal  

As discussed in Section 3.1.2, excavation of sediments in the impoundments is expected to 
involve removal “in the wet,” using mechanical or hydraulic dredging techniques.  With such 
dredging, mobile organisms such as fish would be able to vacate the work area, but 
immobile or less mobile species (most invertebrates, all plants) would be destroyed.  

Removal of sediment would cause removal of viable propagules (the organisms and their 
eggs, seeds, or regenerative tissue of any kind) in those sediments, even with the 
shallowest planned excavation (1 foot).  Where removal is followed by capping or 
backfilling, the substrate would be changed from organic sediment over silt and fine sand to 
a substrate composed of the capping or backfill material.   Over time, as discussed above 
respecting the aquatic riverine habitat, some invertebrates and aquatic plants would 
recolonize the impoundments, although different species would be expected to dominate, at 
least initially, due to the changed substrate.   

Where the sediment removal in an impoundment is not following by capping or backfilling, 
the post-removal substrate would be expected to be generally similar to pre-remediation 
conditions, which may facilitate more rapid recolonization of this habitat.  The rate of 
recolonization would depend on the overall dredging depth during remediation and the 
presence of upstream source populations.    

In addition, following sediment removal (with or without subsequent capping), there is a 
high probability of invasion by non-native species – such as water chestnut (already 
prevalent in Woods Pond), as well as Eurasian watermilfoil, curly-leaf pondweed, and 
potentially others not yet able to establish populations under current conditions – in areas 
within the photic zone.  Such species are likely to immigrate and dominate, unless an active 
control program is sustained indefinitely or permanently, which would be impractical, as 
noted in Section 5.3.3.4 below.  

The impacts of dredging and (where conducted) capping or backfilling in the impoundments 
on the fish community would be similar to those discussed in Section 5.3.1.2 respecting 
aquatic riverine habitat.  The fish would be disrupted and move away during construction 
activities, but at least some would return.  For some years after remediation, the fish 
species composition would likely be changed and the number of fish may be reduced.  If no 
capping occurs after excavation, the fish community may return to pre-remediation 
composition more rapidly because the substrate types would be similar to pre-remediation 
conditions.  However, the lack of food in these areas immediately following remediation 
would limit the usefulness of these areas as foraging grounds.  In any case, it is anticipated 
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that the fish community in the impoundment would eventually resemble a typical pond 
community, as discussed further in Section 5.3.3.4.   

Habitat alterations of primary concern for excavation and related capping or backfilling 
(where conducted) in the impoundments can be summarized as:  

• Removal of any organisms present in the sediments; 

• Removal of woody debris, rocks, and other structural habitat elements; 

• Where capping or backfilling is performed, alteration of substrate type and features that 
may not support previously resident species of invertebrates, fish, and other wildlife;  

• Disruption and displacement of fish and of birds and mammals that eat fish; and  

• Colonization by invasive species. 

Capping Without Removal 

The addition of capping material involves spreading suitable material over the surface of 
target areas.  Engineered capping without prior removal in the impoundments would involve 
the placement of layers of one foot of sand and one foot (or, in some cases, 6 inches) of 
armor stone on top of existing sediments.  (Thin-layer capping is addressed separately 
below.)  Engineered capping would have similar impacts on existing aquatic biota as 
discussed above for sediment removal with backfilling or capping, except that the impacts 
would come from burial rather than removal of the aquatic vegetation, benthic invertebrates, 
and other non-mobile organisms in the sediments.   

In addition, the placement of a cap on top of the existing substrate would change the 
elevation of the impoundment bottom.  In certain areas with relatively shallow water, such 
as along the shorelines of an impoundment, if consolidation of the underlying sediment 
does not occur, the increase in substrate elevation due to the cap could change the 
vegetative characteristics of those areas.  Indeed, in such areas where the thickness of the 
cap (18-24 inches) (or the cap plus any subsequently deposited sediments) exceeds the 
depth of water, the elevation change could cause the emergent vegetation to be replaced 
by species tolerant of less frequently inundated or drier conditions.       

Thin-Layer Capping 

Under alternatives involving placement of a thin-layer cap in impoundment areas, the 
effects of the thin-layer cap would depend on the material type, the thickness of the cap, 
and the method and rate of placement.  For purposes of assessing the effects of such a 
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cap, it has been assumed that the thin-layer cap would consist of a 6-inch layer of sand 
placed at one time.  In such a case, most, if not all, the aquatic plants and invertebrates in 
the remediation work area would be covered and destroyed by the cap material.  Only the 
hardiest plants (including invasive species) and invertebrates could regrow or make their 
way through the cap material, which is not desirable for maintaining biological diversity; and 
any plants that did survive would become stressed due to increased substrate depth over 
their roots.  

As discussed with respect to thin-layer capping in aquatic riverine habitats, the thin-layer 
cap would change the existing substrate type in the impoundments to one composed of 
sand.  This would lead to colonization by different aquatic plant and benthic invertebrate 
communities, more compatible with that sandy substrate type, at least for some period of 
time; and the species dependent on the missing invertebrates would be adversely affected.  
Further, recolonization by invasive plant species is typical in such circumstances; and 
invasive species such as water chestnut (currently prevalent in Woods Pond), as well as 
Eurasian watermilfoil and curly-leaf pondweed (currently present in at least some of the 
impoundments), would likely dominate the post-remediation plant community.  In addition, 
fish would move back into the impoundments, but would likely have altered species 
composition as a result of changed substrate.  For example, more centrarchids (sunfish and 
bass) are likely as the substrate would be more favorable to them than to carp, goldfish, 
and other bottom feeders.  

Again, too, in areas where the water depth is less than 12 inches deep, which may occur 
along the shorelines, if consolidation of the underlying sediment does not occur, the 
increase in substrate elevation due to the thin-layer cap could change the vegetative 
characteristics of these areas – and, in areas where the thin-layer cap (or the cap plus any 
subsequently deposited sediments) exceeds the depth of water, could cause the emergent 
wetlands vegetation to be replaced by species tolerant of less frequently inundated or drier 
conditions.      

5.3.3.3 Restoration Methods 

For impoundments, the restoration procedures that could be used in an effort to address the 
impacts described above are limited.  Those restoration procedures are described in this 
section.  However, there are significant constraints on the ability of these procedures to re-
establish the pre-existing conditions and functions of this habitat type.  Those constraints and 
the resulting long-term prognosis for recovery of this habitat type are discussed in the next 
section.   

The development of restoration plans for impoundments would begin with pre-design 
investigations of baseline conditions, including water depths and velocity (where relevant), 
substrate types, important physical habitat features (if any) especially along shorelines, and 
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an identification of the biota present or expected to be present (including any state-listed 
species).  Using these data, design plans would be developed.  The implementation of the 
restoration work would likely include the following steps, which would be coordinated with the 
various phases of the remediation process, as indicated below:  These steps would be 
tailored as necessary depending on the type of remediation (e.g., removal/capping, 
engineered capping without removal, thin-layer capping, removal without capping) and the 
particular impoundment involved. 

Site Preparation Phase   

1. Conduct any necessary investigations of state-listed species, such as surveys for wood 
turtles and any other state-listed species with Priority Habitat within the area subject to 
remediation. 

2. Identify any specific habitat features to be avoided and preserved consistent with the 
remediation plan (e.g., certain large trees along access routes) and review procedures to 
afford their protection during clearing activities for construction of access roads and 
staging areas. 

Excavation and Capping/Backfilling Phases (if applicable) 

1. Evaluate cut trees for preservation and subsequent re-use as habitat features; set aside 
selected material (if any) separately from woody debris to be removed from the site. 

2. Identify large woody debris or other features (if any) present in the impoundment, 
especially along the shorelines, that may be replaced after excavation.  

3. Following excavation, obtain and place capping or backfill material (where called for by 
the alternative in question) to the elevation specified in the design. 

4. For capping or thin-layer capping without prior excavation, place cap material in 
accordance with the design.   

Replacement of Woody Debris and Other Habitat Features (if any) 

1. Replace existing large woody debris and/or other features (if any) in the impoundment, 
especially along shorelines, after excavation and/or capping in areas where such features 
are currently present and where doing so would not compromise the integrity of the cap 
and is consistent with the restoration design. 

2. Install any specific habitat features (if any) designed to replace features used by state-
listed species. 
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As with aquatic riverine habitat, it is assumed that this restoration program would not include 
active planting of native aquatic vegetation.  Rather, it is assumed that restoration would rely 
on natural recolonization of plants from upstream as suitable substrate conditions develop 
over time.  Moreover, given the current presence of invasive species within the 
impoundments, it is likely that recolonization in vegetated areas would include the 
establishment of invasive species.     

Following implementation of these restoration measures, a monitoring program would be 
conducted, typically for a period of five years.  In this case, it is anticipated that the monitoring 
program would involve annual surveys of the impoundments to document the condition of 
backfill and caps (where placed) and well as any other restoration measures.  Preventing the 
establishment of invasive species in the impoundments on a long-term or permanent basis 
would be impractical.  Widespread controls would involve either mechanical disturbance (e.g., 
excavation, harvesting) or chemical controls (i.e., herbicides, pesticides), each of which 
represents a major disturbance and risk to multiple non-target species.      

5.3.3.4 Evaluation of Restoration Constraints and Post-Restoration Conditions 

There are a number of constraints on the ability to re-establish the habitat in 
impoundments.  As noted above, where capping, backfilling, or thin-later capping of an 
impoundment is part of the sediment alternative, the substrate would be changed from silty 
organic sediments to a substrate composed of the capping or backfill material.  Over time, 
as natural sediments from upstream areas are deposited in the impoundment, the substrate 
would begin to return to a condition comparable to its current condition.  However, the 
length of time for that to occur is uncertain and would depend on the extent to which such 
materials are available in upstream areas for transport into the impoundment.  The latter, in 
turn, would depend, at least in part, on the extent to which the upstream sediment areas 
have been subject to similar remediation.   

The primary biological constraints on the restoration of impoundments are the rate of 
recolonization by desired species and the potential elimination of affected species during 
the remediation process.  Since impoundment remediation would destroy most organisms 
and displace the rest, at least temporarily, biological recovery would depend on colonization 
from outside the impoundments.  Commonly occurring macroinvertebrates from upstream 
areas would be expected to recolonize the impoundments, as would aquatic plants, with 
such plants or their propagules arriving with flow into the impoundments.  Initially, the 
species composition of these invertebrates and plants would differ from those currently 
present due to the change in substrate.  Similarly, as noted above, while fish would move 
back into the remediated impoundments, the composition and relative abundance of fish 
are likely to be different, at least initially.   
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Eventually, as sand and organic sediments are deposited from upstream, a biological 
community in the impoundments that is consistent with those conditions would be expected 
to develop (with possible changes in the type of vegetation present along shorelines and 
associated biota due to elevation changes from placement of a cap or thin-layer cap that 
approaches or exceeds the depth of water).  However, the length of time for such a 
community to develop, the number of organisms that may be present, and the presence of 
any specialized species are all uncertain.  The extent and rate of such recolonization would 
depend, in part, on the extent of remediation in areas upstream of the impoundment – i.e., 
the extent to which upstream areas are disturbed rather than being left alone to provide 
organisms to the impoundments.  In particular, if the upstream remediation should cause 
the loss of a significant portion of the local population of a state-listed species, then the 
sources of that species to the impoundment would be eliminated or reduced.  

In addition, as noted above, there is a high probability that invasive species would colonize 
the disturbed impoundments and dominate over native species, particularly given the 
presence of such species in at least some impoundments under existing conditions; and 
implementation of a sustained active control program on a long-term or permanent basis 
would be impractical.   

In summary, following remediation and restoration of the impoundments, it is anticipated 
that a biological community typical of such impoundments would eventually develop, with 
the rate unknown and influenced by the extent of upstream remediation, except that the 
community may include some changes in the mix of native species, may not include certain 
specialized native species (including state-listed species), and would likely be dominated by 
invasive species such as those currently present.  

5.3.4 Floodplain Forest Habitats 

5.3.4.1 Description of Habitats 

Nearly 400 acres of floodplain forest habitats occur within the PSA.  In this Revised CMS 
Report, floodplain forests (or forested floodplains) refer to wetland areas that are forested; 
non-wetland forest types are included in the category of upland forests, described in Section 
5.3.8 below, even if parts of them are physically located within the Housatonic River 
floodplain.  These wetland forests of the floodplain are distinguished from upland forests by 
their classification as palustrine habitats (Swain and Kearsley, 2001; Cowardin, 1979).  Four 
different natural community types are represented within these floodplain forest areas, 
including black ash-red maple-tamarack calcareous seepage swamp (referred to herein as 
calcareous seepage swamp), red maple swamp, transitional floodplain forest, and high 
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terrace floodplain forest.  The acreage of these community types is summarized in Table 5-
5.99  

Table 5-5 – Breakout of Floodplain Forest Natural Communities within the PSA 

Forested Natural Community Type Acreage within the PSA 

Calcareous Seepage Swamp 79 

Red Maple Swamp 102 

Transitional Floodplain Forest 199 

High Terrace Floodplain Forest 11 

TOTAL 391 acres 

Black Ash-Red Maple–Tamarack Calcareous Seepage Swamp 

This forested floodplain type occupies about 79 acres within the PSA.  These are mixed 
deciduous-coniferous forested swamps occurring in areas where there is calcareous 
groundwater seepage, which are rare in Massachusetts. The species-rich herbaceous layer is 
characterized by calciphilic (calcium-loving) species.  A variable mixture of deciduous and 
coniferous trees forms the canopy of this natural community, but black ash, tamarack, and red 
maple are most common.  Numerous other tree species are found in association with those 
dominant species.  The shrub layer can be dense, and the herbaceous layer is diverse with 
many calciphilic species mixed in with other common wetland plants.  Parts of calcareous 
seepage swamps can function as vernal pool habitat if water remains standing for two to 
three months and they lack fish. 

Red Maple Swamp 

This forested floodplain type occupies approximately 102 acres within the PSA.  Red maple 
swamps occur in a variety of physical settings.  Golet at al. (1993) describe three basic types: 
hillside seeps and upland drainageways fed primarily by groundwater seepage and overland 
flow; seasonally flooded basin swamps in undrained basins; and alluvial swamps.  Depending 
on the physical setting, red maple swamps receive water through surface runoff, groundwater 
inputs, or stream overflow.  The hydrogeologic setting is the primary determinant of water 
regime and the plant community structure and composition.  Soils have shallow to thick 
organic layers overlying mineral sands/silts.  Red maple is usually strongly dominant in the 
                                                      

99  In addition, limited floodplain areas downstream of Woods Pond in Reach 7 consist of forested 
floodplain (wetland) habitat.  Based on review of files from MassGIS (providing land use and wetlands 
information) and 2005 aerial photographs, the Reach 7 floodplain contains approximately 1.5 acres of 
this habitat type.   
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overstory, and often provides more than 90% of the canopy cover.  A variable mixture of tree 
species co-occurs with red maple.  The shrub layer of red maple swamps is often dense and 
well-developed, generally with over 50% cover, but it can be variable.  The herbaceous layer 
is highly variable, but ferns are usually abundant.   Parts of red maple swamps that have two 
or three months of ponding and lack fish can function as vernal pools. 

Transitional Floodplain Forest 

This forested floodplain type occupies approximately 199 acres within the PSA.  Transitional 
floodplain forests generally experience annual flooding. The severity of flooding, soil texture, 
and soil drainage of transitional floodplain forests are intermediate between major-river and 
small-river floodplain forests. Soils are either silt loams or very fine sandy loams, and soil 
mottling is generally present within 60 cm (2 feet) of soil surface.  A surface organic layer is 
typically absent.   Silver maple is dominant in the canopy, but unlike in major-river forests, 
cottonwood is typically absent.  Similar to small-river forests, green ash and American elm are 
present.  A shrub layer is generally lacking; however, saplings of overstory trees are common.  
Vines are abundant; and the herbaceous layer is typically an even mixture of wood-nettle, 
ostrich fern, sensitive fern, and false nettle.  Transitional floodplain forests often contain 
meander scars or sloughs that can function as vernal pools. 

High Terrace Floodplain Forest 

This forested community type occupies approximately 11 acres within the PSA.  High-terrace 
floodplain forests occur on raised banks adjacent to rivers and streams, on steep banks 
bordering high-gradient rivers, on high alluvial terraces, and on raised areas within floodplain 
forests.  They are river-influenced and mesic (i.e., characterized by organic-rich moist soils), 
but they typically are not flooded annually, as indicated by the presence of a distinct surface 
soil organic layer.  Soils are typically silt loams.  The canopy is a mixture of floodplain taxa, 
such as red and silver maple and mesic deciduous hardwoods.  The shrub layer varies from 
sparse to well-developed, and the herbaceous layer is a mixture of the characteristic 
floodplain forest ferns.  High-terrace floodplain forests can contain low wet depressions that 
function as vernal pools. 

Floodplain Forest Functions 

The forested floodplains within the PSA provide a number of important functions.  These 
include the provision of physical habitat for resident birds, amphibians, reptiles, mammals, 
and invertebrates; important temporal habitat for certain migratory bird species that use such 
forested floodplains for periods during their migrations; habitat for state-listed plant and animal 
species; vital shade which helps control surface water, soil and air temperatures, and 
evaporative losses of the floodplain forests and river channel; and a significant yearly infusion 
of biomass – fallen leaves and decaying coarse woody material –  which, in conjunction with 
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sunlight, provide the foundation of the food chain of these forested ecosystems.  They also 
provide the following additional functions:  

• Groundwater recharge/discharge.  This function involves interactions between ground 
and surface waters.  Overbank flooding that is stored in the floodplain is at least partially 
infiltrated to the shallow groundwater table and moves laterally to discharge in the river.  
At other times, groundwater flow from the adjacent highlands may intersect the land 
surface within the floodplain and discharge to the surface, contributing to base flow.  The 
Housatonic River is a reflection of the regional groundwater table, and groundwater 
discharge to it provides base flow which is critical for fish and other aquatic life.  

• Flood flow alteration.  This function includes not only the general provision of flood 
storage capacity, but also the function of providing temporary attenuation of the 
floodwaters, followed by a delayed and gradual release of the floodwaters draining back 
into the river.  The characteristics within the floodplain forests that contribute to the latter 
flood flow alteration function include the surface topography and varied microtopographic 
surface features, the sinuous surface flow paths, the presence of dense herbaceous 
cover and shrubs in some pockets, and the dense mature woody vegetation that 
produces coarse woody debris.  For example, vegetation impedes surface water flow and 
reduces the energy of storm runoff, causing water to deposit sediment and debris.  Heavy 
vegetation, including dense areas of herbaceous and shrub species and especially mixed 
age classes of trees, slows flow and provides areas of slack water, allowing more water 
to seep down through soil and be stored as groundwater.  Microtopographic complexity 
increases the tortuosity of flow pathways, reduces average velocity, and increases the 
gradient of moisture conditions.  This increases the diversity of biogeochemical processes 
occurring in the wetland and the presence of abundant and varied microhabitats.  Coarse 
woody debris, derived from large trees, blocks flows and modifies flow patterns. These 
characteristics create naturally produced roughness, which significantly increases flow 
resistance on the floodplain.  This flow resistance, in turn, enhances retention of 
floodwaters, reduces erosion, increases groundwater infiltration, increases retention of 
inorganic sediments and organic particulates, and diversifies both moisture gradients and 
microhabitats for animals and plants.  

• Water quality maintenance, nutrient processing, and production export.  These separate 
but related functions are generally related to the cumulative effects of hydrology, 
sediment transport and deposition, and plant productivity.  Sediment is transported into 
and through the floodplain from upstream sources, and bank erosion contributes further 
to this sediment load.  When overbank or backwater flooding occurs from the main stem 
of the Housatonic River into the adjacent floodplains, inorganic sediment carried by the 
river is deposited within the floodplain, and adsorbed constituents (such as nutrients) 
settle out with the sediment; some sediment also settles within the quiescent pools of the 
river itself.  This function maintains surface water quality by removing sediments, 
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nutrients, and other pollutants from the water column.  In addition, nutrients are 
processed within the floodplain as primary plant productivity converts inorganic forms into 
organic forms of nutrients.  The floodplain then serves as a source of organic forms of 
nutrients back to the river, either during further flood flows or by direct deposition of 
leaves and related vegetative parts, and these contribute to sustaining the base food 
chain in the river and ultimately the entire biotic community.  This is the production export 
function.   

This section focuses on the floodplain forest habitats generally; vernal pools are discussed 
separately in Section 5.3.7 below. 

There are 29 state-listed plant and animal species that have NHESP-mapped Priority Habitat 
within the floodplain forest habitats in the PSA and that could be found in those habitats.  
These species are listed in the following table.     

Table 5-6 – State-Listed Species Associated with Floodplain Forests in the PSA  

Common Name Scientific Name State Status 

Wood turtle Glyptemys insculpta Special Concern 

Jefferson salamander Ambystoma jeffersonianum Special Concern 

American bittern Botaurus lentiginosus Endangered 

Bald eagle Haliaeetus leucocephalus Endangered 

Common moorhen Gallinula chloropus Special Concern 

Water shrew Sorex palustris Special Concern 

Arrow clubtail (dragonfly) Stylurus spiniceps Threatened 

Brook snaketail (dragonfly) Ophiogomphus aspersus Special Concern 

Rapids clubtail (dragonfly) Gomphus quadricolor Threatened 

Riffle snaketail (dragonfly) Ophiogomphus carolus Threatened 

Spine-crowned clubtail (dragonfly) Gomphus abbreviatus Endangered 

Zebra clubtail (dragonfly) Stylurus scudderi Special Concern 

Mustard white (butterfly) Pieris oleracea Threatened 

Ostrich fern borer moth Papaipema sp. 2 nr. pterisii Special Concern 

Bristly buttercup Ranunculus pensylvanicus Special Concern 

Bur oak Quercus macrocarpa Special Concern 
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Common Name Scientific Name State Status 

Black maple Acer nigrum Special Concern 

Crooked-stem aster Symphyotrichum prenanthoides Threatened 

Culver’s root Veronicastrum virginicum Threatened 

Fen cuckoo flower Cardamine pratensis var. palustris Threatened 

Foxtail sedge Carex alopecoidea Threatened 

Gray’s sedge Carex grayi Threatened 

Hemlock parsley Conioselinum chinense Special Concern 

Hairy wild rye Elymus villosus Endangered 

Long-styled sanicle Saniula odorata Threatened 

Intermediate spike-sedge Eleocharis intermedia Threatened 

Narrow-leaved spring beauty Claytonia virginica Endangered 

Tuckerman's sedge Carex tuckermanii Endangered 

White adder’s-mouth 
Malaxis monophyllos var. 

brachypoda 
Endangered 

5.3.4.2 Impacts of Remediation 

This section provides a general description of the impacts of the principal remedial 
technology of the floodplain alternatives (soil removal and backfilling), as well as associated 
access roads and staging areas, on the forested floodplain habitats.  This section focuses 
on immediate and near-term impacts.  The longer-term impacts of these activities are 
discussed in Section 5.3.4.4.  The specific long-term and short-term impacts of the 
individual floodplain remedial alternatives on this habitat type are described in the 
evaluations of those alternatives in Section 7.   

Impacts from Soil Removal Activities 

Soil removal activities in the floodplain forest would cause direct impacts to the forested 
floodplain habitats through cutting of trees and shrubs, as well as the grubbing of tree 
stumps and roots, and through soil excavation, replacement, and grading.  All living trees in 
the soil removal areas, including all associated biomass such as limbs, stumps, and root 
systems, would be removed, as would all shrubs and herbaceous vegetation within these 
remediation areas.  The loss of vegetation in these areas would result in a reduction of hard 
and soft mast used by several wildlife species such as white-tailed deer and turkey, 
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perching and nesting sites for birds, and areal vegetative cover required for virtually all 
species.  In addition to the removal of all living biomass, all snags and downed woody 
debris in these areas would be removed.  The reduction of dead standing woody material 
would reduce the habitat value of the remediation work area for both primary excavators, 
such as the pileated woodpecker, and secondary cavity users, which range from large 
mammals like black bears and raccoons to small birds like the tufted titmouse and black-
capped chickadee.  The reduction of downed woody debris would result in the loss of 
habitat for small mammals, mink, and amphibians.  Further, the removal of surface soils 
and leaf litter at the ground surface in these wooded areas would harm the many animal 
species that use these areas for forage, cover, aestivation, and/or hibernation.  The losses 
of animals and plants in these habitats would include the state-listed species that use these 
forested habitats, as identified above.   

Native soil material, which has accumulated due to countless years of flood deposits and 
other pedogenic (soil-forming) processes, would be removed from the areas in question 
and replaced with soil material from external sources.  The suitability of these new soil 
materials to support typical floodplain microbial communities and to provide other habitat 
functions is unpredictable.  The surface temperature and solar exposure patterns on the 
forest floor would be altered due to the removal of the vegetation, and the seed bank for the 
native species which currently occupy the removal areas would be removed during the 
excavation activities.  The soil disturbances would increase the likelihood of encroachment 
by invasive species into the disturbed areas.  In addition, the use of heavy machinery in 
these forested areas would probably cause direct mortalities to small and slower-moving 
animals, and at a minimum, would disrupt important elements of their life cycles.  It would 
also cause compaction of the soils, with consequent effects on the permeability of the soils 

These removal activities would also reduce the floodplain roughness that produces flow 
resistance and thus contributes to the important flood flow alteration function of the floodplain.  
It would do so by removing coarse woody debris and vegetation and altering microtopography 
in the disturbed areas, as these are the principal factors creating flow resistance.  Reduction 
in roughness cannot be countered by applying BMPs because the vegetative cover would 
become less dense due to floodplain clearing activities.  Excavation of floodplain soils would 
alter topographic variability and create areas of bare soil.  In these areas, these conditions 
would result in faster flows during flood events, more erosion, and less infiltration.  

Additional Effects from Access Roads and Staging Areas 

In addition to the impacts in the soil removal areas themselves, remedial construction 
activities would have additional effects on the forested floodplains through removal of 
vegetation and soil disturbance in adjacent areas not targeted for soil remediation.  These 
additional impacts would include: 
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• Vegetation cutting:  Cutting of trees and shrubs would be needed for the construction of 
access roads and staging areas, and to provide ample space beyond the actual work 
area to install sedimentation and erosion controls (e.g., hay bales and silt fence).  Much 
of this impact would occur to portions of the floodplain which are currently undisturbed 
mature forest and not within the geographical limits of the required soil removal areas.   

• Root zone removal (grubbing):  Grubbing of tree stumps and roots would be required in 
adjacent floodplain forests for access road and staging area construction. 

• Access road construction:  Temporary access roads would likely be constructed of a 
combination of geotextile fabric, or potentially timber mats, overlain by coarse gravel.  
These roads are assumed to be 20 feet wide.  In addition, increased road widths would 
be required in certain areas to provide for pull-offs in order to allow construction 
vehicles to pass each other.  These access roads would remove substantial additional 
portions of the floodplain forest habitats.   

• Truck and excavation equipment traffic:  Construction traffic on the access roads and 
remediation areas would produce air quality and noise impacts, which would disrupt 
forest animals in their terrestrial stages.  The volume of traffic over extended periods of 
time would also likely result in mortality of slow-moving, smaller animals (e.g., 
salamanders, snakes, frogs, toads, invertebrates). 

5.3.4.3 Restoration Methods 

A number of restoration procedures are available that would attempt to address the impacts 
described above and to restore the affected floodplain forest habitats.  Those restoration 
procedures are described in this section.  However, there are significant constraints on the 
ability of these procedures to re-establish the pre-existing conditions and functions of this 
habitat type.  Those constraints and the resulting long-term prognosis for recovery of this 
habitat type are discussed in the next section.   

As with other habitat types, the first step in a restoration effort for forested floodplain habitats 
is to collect data on the existing conditions and functions of the habitats involved.  This data 
collection would include a detailed baseline assessment that may include identification and 
evaluation of the geographical extent of the affected habitats, expected resident plant and 
animal species (including any state-listed species), “important” micro-habitats within the 
overall system, structural features of the tree components, sources of hydrology, typical 
annual water levels and duration of wetness, relationship to nearby habitats, importance of 
predation, composition of predator community, and soil characteristics.  Following baseline 
data collection, design plans would be developed, which would likely include specifications on 
elevations, backfill and topsoil characteristics, planting plans, water levels, methods to reduce 
impacts to state-listed species (if feasible), and natural physical structures to be placed in the 
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forested floodplains to serve as structural wildlife habitat or to replace features used by state-
listed species.  

The implementation of the work related to restoration of the forested floodplain habitats would 
likely include the following steps, which would be coordinated with the various phases of the 
remediation process, as indicated below: 

Site Preparation Phase   

1. Conduct any necessary investigations for state-listed species, such as surveys for wood 
turtles, the mustard white (butterfly), and state-listed plant species with Priority Habitat 
within the forested floodplain in the area subject to remediation. 

2. Identify soil stockpile locations and any nearby invasive plant stands so that measures 
can be implemented to attempt to prevent contamination of soils by weed seeds. 

3. Identify any specific habitat features that are to be avoided and preserved consistent with 
the remediation plan (e.g., wolf trees,100 downed woody debris, or standing dead trees) 
and review procedures to do so. 

Clearing, Grubbing, and Site Access Phase 

1. Evaluate cut above-ground woody debris for preservation and subsequent re-use as 
habitat features; set aside selected material (if any) separately from woody debris to be 
removed from the site. 

2. Implement any necessary construction-phase monitoring for state-listed species (e.g., 
monitoring for wood turtles).  

3. Ensure preservation of any specific habitat features that have been designated to be 
avoided and preserved consistent with the remediation plan.  

Backfilling and Grading Phase 

1. Layer soils in lifts to re-establish existing zonation or otherwise approximate existing 
conditions to the extent practicable.  Use low ground pressure machinery, as necessary, 
to reduce compaction in the distribution of soils.  

                                                      

100  Wolf trees are large broad-branched trees that are usually larger and older than the surrounding 
forest.  These trees are important nest and perch sites, and add diversity to the area.  These trees often 
have hollow cavities that may be used by songbirds, owls, flying squirrels, porcupines, and raccoons.  
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2. Use grade stakes and pre-remediation topographic mapping and data to re-establish the 
pre-remediation topography to the extent practicable.  In this regard, make efforts to 
establish the original configuration of depressional areas and swales in forested areas 
that contribute to flood storage, surface water conveyance through the floodplain, soil 
moisture, and habitat conditions. 

3. Promote microtopographic variability by embedding some organic debris within the 
replacement soils.   

4. Scarify the soil surfaces and then implement stabilization measures that may include 
seeding and other measures such as netting in areas more prone to floodwater 
conveyance. 

5. If, at the time of final grading, soil temperature and site conditions are not appropriate for 
transplantation and seed germination, stabilize the remediation area with appropriate 
erosion controls, to be followed by planting at a later time. 

Placement of Woody Debris and Other Habitat Features 

1. Distribute dead woody debris over and into the ground surface as appropriate depending 
on pre-remediation coverage by such debris.  

2. Consider placement of other habitat features such as boulders, slash piles, or specific 
features used by state-listed species, as appropriate based upon final pre-remediation 
inventory and specifications. 

Seeding and Planting 

1. Apply an appropriate seed mix to the disturbed portions of the restoration area.     

2. Plant trees, shrubs, and herbaceous species as detailed on final planting plans approved 
for the site.  These plans would include, to the extent feasible, replanting any state-listed 
plant species that would be impacted and/or any affected plant species that is relied upon 
by state-listed animal species.101  

3. Manage the new plantings according to final detailed specifications. 

                                                      

101  It should be noted, as discussed further below, that implementation of a standard planting plan for a 
forested community, in which all replacement trees are planted at one time, would not replicate the 
current structure and composition of the existing floodplain forest, which reflects a complex successional 
trajectory and has uneven size/age classes.   
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4. Implement an invasive species control plan immediately after planting. 

Following the construction phase of restoration, a monitoring program would be established, 
typically for a period of five years after restoration.  The details of this program would be 
determined during design, but would likely involve semi-annual or annual inspections of the 
forested floodplains in each growing season during the monitoring period (as well as after 
flooding events), with quantitative and/or qualitative assessments of the plant community and 
hydrologic features.  See also Section 4.5 above.  It would also include an invasive species 
monitoring and control plan.   

5.3.4.4 Evaluation of Restoration Constraints and Post-Restoration Conditions 

Despite the implementation of the restoration procedures described in Section 5.3.4.3, there 
are significant constraints on the ability to restore floodplain forest habitat.  As a result, 
implementation of these restoration procedures would not result in re-establishment of the 
floodplain forest for 50 to 100 years, if at all.  This section describes those constraints and 
their associated effects on the likelihood of returning this habitat type to its pre-remediation 
conditions and level of function and the timing in which this might occur.  

Loss of Mature Trees.  The most significant constraint on restoration of forested floodplain 
areas is the unavoidable loss of trees that would be necessary to implement the floodplain 
and sediment removal alternatives.  These alternatives would require clearing and removal 
of mature trees in the floodplain and along the banks of the river, in order to remove soils in 
the remediation work areas and to build the necessary access roads and staging areas to 
conduct the river, riverbank, and floodplain remediation.  Based on the size of the trees, the 
forests found within the floodplain in Reaches 5A and 5B are probably on the order of 50 to 
75 years in age, and the mature forests bordering Reach 5C and around Woods Pond are 
most likely 75 to 100 years old or older.   

As a general rule, given replanting in these forested areas, the plant community succession 
in these areas is expected to progress, at best, to the sapling/shrub stage during the first 5 
to 15 years after restoration, to the young forest stage after 20 to 25 years, and later to a 
mature forest.  The full progression to a mature forest stage would take at least 50 years to 
100 years, as the time necessary for a replanted forested community to resemble its current 
condition is generally commensurate with the age of the current community.  However, this 
vegetative progression depends on the extent of the cleared areas and assumes that 
events such as floods, colonization by invasive species, or browsing by deer or beaver do 
not impede the progression.  As the extent of the cleared area increases, the path and rate 
of the vegetative succession would likely take longer and would be less reliable due to the 
greater proportion of floodplain habitat altered and the consequent increase in cumulative 
stresses from changes in microclimate, hydrology, and invasive species.  Any openings in 
the forested areas would become prime opportunities for the colonization by invasive 
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species, particularly along access roads and the edges of staging areas; and the presence 
of several such species within portions of the floodplain forest in the PSA makes it likely 
that such species would affect the progression of vegetation succession in all floodplain 
habitats.  Similarly, the erosive effects of overbank flooding (discussed further below), 
particularly in the early years, could further slow or suspend the vegetative succession. 

During the lengthy period until the mature forest is re-established (if that occurs), the tree 
canopy in the cleared areas would be reduced from its current condition, the areas would 
be more subject to sunlight and wind impacts, and there would be a reduction in large 
woody debris.  Depending on the areal extent of these long-lasting openings, they could 
alter the suitability of the forest to support a diverse interior forest wildlife community over a 
comparable period.  The decrease in availability of mature trees and forested habitat would 
reduce the capacity of the floodplain forest to support species dependent on such habitat, 
such as pileated woodpeckers, thrushes, a variety of warblers and owls, and mammals 
such as the fisher and bobcat.  As the replanted forest develops, it goes through stages of 
supporting different communities until such time as it reaches maturity.  Younger, 
developing plant communities support a different wildlife community that is characteristic of 
early and mid-level successional habitats.     

It should also be noted that implementation of a standard planting plan is unlikely to 
replicate the structure and composition of the existing floodplain forest.  Although it is 
feasible to replace emergent and shrub species within a few years with direct planting, 
replacing forested habitat is much more complex, as the successional trajectory for a forest 
is much different than that for emergent, herbaceous, or shrub communities.  Through 
competition, forests go through a reduction in numbers of stems from seedlings (up to 3 
feet tall, 5,000-10,000+ stems/acre) to saplings (3-10 feet tall, < 5 inches in diameter, 
1,000-3,000 stems/acre) to pole stage after about 20-30 years (5-11 inches in diameter, 
500-1,000 stems/acre) to mature trees (>11 inches in diameter, 100-200 stems/acre), 
usually occurring at more than 50 years after planting (Stoddard 1978).  Moreover, forests 
often have uneven size/age classes, as does the forested floodplain in the PSA.  Planting 
replacement trees in a cleared area all at the same time under a standard planting plan 
could not reproduce these characteristics.  Thus, even under optimum conditions (i.e., with 
invasive species kept under control, which is highly unlikely over large areas), the 
developing forest would be an even-aged community for more than 25 years with minimal 
structural profile diversity and associated significant reduction in overall wildlife diversity.  

Loss of Coarse Woody Debris and Annual Leaf Litter.   The removal of trees would also result 
in the loss of woody debris that is used as structural wildlife habitat – i.e., for perching, 
basking, denning, nesting, cover, or escape habitat.  While it is assumed that some of the 
coarse debris left over from cut tree trunks could be re-used in the remediated floodplain for 
that purpose, conditions would not be the same as under pre-remediation conditions.  
Similarly, while some of this material could also be chipped and left on site as an organic 
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amendment to the imported topsoil, it would not be a soil amendment that could mimic the 
natural and beneficial carbon:nitrogen ratio afforded by leaf litter.  In addition, the tree removal 
would cause the loss of yearly leaf litter that is generated by the mature deciduous trees that 
populate the floodplain.  Leaf litter on the floor of the floodplain forest is important as part of 
the food chain by affecting soil permeability, providing cover habitat for amphibians, reptiles, 
small mammals and invertebrates, and regulating soil temperatures and relative humidity.  
The loss of woody debris and leaf litter would place a severe constraint on efforts to restore 
forested floodplains, at least within the decades after remediation.   

Changes in Hydrology.  An additional constraint on restoration efforts would be the impacts of 
the remediation on the hydrology of the floodplain forests.  There are multiple sources of 
water that feed these systems (e.g., groundwater slope seepage, groundwater discharge from 
seasonally high water tables in the floodplain, and overbank flooding of the river).   While 
efforts would be made to reconstruct the pre-existing swale systems to approximate current 
drainage patterns, the potential is high for larger overbank floods to cause erosion and 
destabilization in recently restored areas of the floodplain.  Additionally, as discussed in 
Section 5.3.4.2, the loss of woody vegetation, reduction of coarse woody debris, presence of 
a sparsely vegetated area, and altered microtopography in the remediated areas would result 
in an increase in flood flow velocities, with more erosion and less infiltration, in those areas.  
Taken together, these alterations in flooding and flood flow distribution could substantially 
alter the hydrologic conditions in the affected portions of the floodplain, at least on a localized 
basis.  These changes could result in wetter conditions, such as from the loss of evapo-
transpiration due to tree removal or from soil compaction resulting in greater perching of 
surface waters, or drier conditions, such as from the use of sandier topsoils or from changes 
in overbank flooding and grading that result in decreased flood flows onto the floodplain.   

Fragmentation of Forested Floodplain.   Significant habitat alteration over widespread areas 
of the forested floodplain would result in fragmentation of the connections among forested 
habitats and between those and other habitats in the PSA.  Habitat connectivity is important 
to the viability and sustainability of populations of most floodplain-dependent amphibians, 
reptiles, small mammals, and non-flying invertebrates, as these animals do not have the 
capability to disperse or migrate if corridors are obstructed or highly disturbed or fragmented.  
Moreover, wildlife such as neotropical migratory song birds and some carnivores like the 
fisher and bobcat rely on the forested nature of the floodplain to facilitate access and 
movement in the currently largely unfragmented forested riparian corridor.  The fragmentation 
of the existing largely undisturbed contiguous forested floodplain would disrupt the dispersal 
and migratory movements of many of these wildlife species, at least for the prolonged period 
until those forested areas are re-established.  This loss of connectivity thus places a severe 
constraint on the potential for successful restoration of this habitat, which would significantly 
affect both resident and migratory species, with possible elimination of multiple generations of 
individuals from each species population.  
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Impacts to Multiple State-Listed Species with Different Life Cycles.  As noted above, 29 
different state-listed plant and animal species have Priority Habitat within the forested 
floodplain in the PSA, and thus would be subject to adverse effects from remedial 
construction activities in those floodplain areas.  Restoration efforts are complicated by the 
fact that the optimal construction windows in which to minimize impacts to these species are 
not all the same.  As discussed in Section 5.2.3, for the state-listed species within the forested 
floodplain of the PSA, there would be no time during the year in which remedial construction 
work would not have adverse impacts on at least some of them; and their subsequent return 
is doubtful, because other, adjacent habitats would be occupied, so the disturbed portions of 
these populations would be eliminated.  For some state-listed species, this may mean the 
elimination of an entire subpopulation.  

Changes in Soil Composition and Chemistry.  Although an effort would be made to secure 
replacement soil for backfill that is as similar as possible to existing soil, there is a limit on 
the ability of commercially available soil to match existing conditions.  The existing soil has 
been created as a result of countless flood events depositing sands and silts across the 
floodplain, with organic content increasing commensurate with the extent of biological 
activity and moisture regimes.  In these forested areas in particular, horizontal root growth 
in the surface soil greatly affects lateral water movement and associated moisture 
conditions.  These existing soils also contain the viable seeds and other propagules from 
native floodplain plants.  It would be impossible to recreate exactly these soil conditions 
over the remediation work areas.  Replacement soils would likely come from upland 
settings; such soil would be variable in silt, sand, and organic matter composition, would 
lack native plant propagules, and would have altered soil chemistry (e.g., pH, nutrients).  
Such changes in soil composition and chemistry would likely create shifts in micro-organism 
and fungal composition and affect the local plant and animal communities.  In addition, the 
annual loss of the major source of leaf litter (trees) would affect soil chemistry, and reduce 
the floodplain’s production export functionality.  All these factors would thus further impede 
the re-establishment of the existing forested communities. 

Changes in Soil Stratigraphy.  Not only would soil disturbance have an immediate direct 
impact on forested floodplain plant and animal species, but the heavy equipment required to 
undertake the remediation and restoration would also result in a long-term impact to soils in 
the form of compaction.  Heavy, mechanized equipment, such as land-clearing machines, 
skidders, excavators, haul trucks, and bulldozers, would be required to clear vegetation, to 
excavate, remove, and grade the floodplain soils, and to place backfill.  This would make soils 
less friable and conducive to the formation of the necessary subterranean burrows required 
by certain animals for overwintering, and hinder or prolong the reestablishment of the plant 
community.  While the final grades of soils in the affected forested wetlands could be scarified 
by construction equipment (to limit compaction), this would not prevent compaction 
altogether.   
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Proliferation of Invasive Plant Species.  A risk that is always present when structurally intact 
ecosystems exist – especially forested ones with a mostly enclosed canopy and little 
understory plant community – is the introduction of and/or spread of invasive plant species as 
a result of disturbances.  Disturbances to any of these forested areas represent a prime 
opportunity for expansion of the extent of invasive species, as removing a mature, forested 
(stable) system creates primary successional conditions.  The plant communities in primary 
successional systems are generally dynamic, and it is under these conditions that aggressive 
and exotic species readily take hold.  This is a very real risk to the overall success of 
restoration activities, as the plant community is one of the foundations of the overall 
ecosystem.  If non-native species out-compete native ones, the animals that depend on the 
native plants may be lost as well. 

It should be noted that invasive plant species proliferation would be very difficult to prevent, 
even under a very rigorous control program, particularly if the cleared areas are large.  Hand-
pulling weeds during the first or second year following restoration is feasible at small sites 
(i.e., those well below an acre in size) but practically impossible at large sites – which 
generally necessitates the use of herbicides or execution of controlled burns.  Many species 
are resistant to herbicides and mechanical removal methods; and if the methods used to 
control invasives are severe, they can cause harm to native species and/or make the 
environmental conditions unsuitable for recolonization by native species.      

Proliferation of New Predatory Animal Species.  In addition to controlling invasive plant 
species, it is important to control the influx of new predatory animal species.  Following 
construction, it is possible that the temporal losses in habitat or other factors could create 
changes in the current predator-prey structure in the forested floodplains.  Opportunistic 
predators may expand into areas where they did not previously exist, and prey on the resident 
species.  For example, increases in the populations of medium-size predators such as 
raccoons and skunks should be expected from large habitat disturbances.  These predators 
could affect the success of the restoration efforts.  

Impacts on Other Floodplain Functions.  Depending on the extent of the disturbance, the 
implementation of remediation activities could also have a long-term impact on the other 
floodplain functions described in Section 5.3.4.1.  For example, the removal of surface soils 
in the floodplain would alter soil moisture levels, soil infiltration rates, and groundwater flow.  
These changes, together with the removal of sediments in the River (which controls the rate 
and level of groundwater flow in the valley), would alter the groundwater 
recharge/discharge function of the affected floodplain areas.  This function should return as 
flood deposition restores soil conditions and the disturbed areas become vegetated and 
root systems stabilize the floodplain soils, but such a return could take decades and would 
be dependent upon unpredictable flood dynamics, which themselves would be affected by 
alterations to the river channel and/or banks.  



 

 5-61 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

In addition, as discussed above, the remedial construction activities would reduce the 
floodplain roughness that produces flow resistance and thus contributes to the important 
flood flow alteration function of the floodplain.  It would do so by removing coarse woody 
debris and vegetation and altering microtopography in the disturbed areas.  These 
conditions could last for decades in the affected portions of the floodplain, during which time 
the floodplain’s capacity to moderate flood flows would be reduced.  The extent of these 
impacts and the time for recovery would depend on the extent of the clearing of the 
floodplain forest.   

The related functions of water quality maintenance, nutrient processing, and production 
export are a product of the cumulative effects of hydrology, sediment transport and 
deposition, and plant productivity.  The duration of the impacts of remediation on these 
functions and the prospects for their restoration are largely dependent on the success of the 
riverbank stabilization/restoration measures in replicating existing overbank flooding 
patterns (which is uncertain) and on the extent of the loss of the floodplain plant community 
(which would remove the capacity for primary production), as well as the rate and 
successional progression of regrowth of that community, which would take decades and 
could be adversely affected by flood events, invasive species proliferation, and biotic 
factors such as beaver activity.      

Conclusion/Long-Term Outlook 

We have found no precedent in the Northeast for a riparian forest restoration project of the 
size and duration that would be involved under the more intrusive floodplain removal 
alternatives (i.e., FP 3 through FP 8).  The effects of the significant loss of extensive 
acreages of mature floodplain trees and need to locate a comparable, clean source of soil 
to mimic current conditions make the proposition of restoring this large system extremely 
vulnerable to the constraints described above.  Overall, despite the implementation of the 
most up-to-date restoration methods and the sequencing of restoration over a number of 
years, it is likely that re-establishment of affected forested floodplain communities in the 
PSA would take at least 50 to 100 years and, in areas with extensive clearing, would take 
longer and may not occur at all.       

5.3.5 Shrub and Shallow Emergent Wetlands 

5.3.5.1 Description of Habitats 

We have included in the category of shrub and shallow emergent wetlands the natural 
communities of shrub swamp, shallow emergent marsh, and wet meadow.  Within the PSA, 
these community types occupy approximately 153, 58, and 43 acres, respectively, for a total 
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of 279 acres.102  Each of these natural community types is described below.  Shrub and 
shallow emergent wetlands have been combined here due to the similarity of these two 
habitats in hydrology and soil types, and thus in potential restoration measures, constraints, 
and success.  (Deep emergent and submergent marshes are discussed separately along with 
backwaters in Section 5.3.6.)   

Shrub Swamp 

This wetland type is extensive within the PSA, occupying approximately 153 acres.  Shrub 
swamps are generally quite variable.  They may be co-dominated by a mixture of species or 
be a near-monoculture of a single dominant shrub species.  Shrub swamps may represent a 
successional stage leading to forested wetland, or they may be relatively stable communities.  
Shrub swamps are usually characteristic of wetland areas that are experiencing 
environmental change, and are early to mid-successional in species complement and 
structure.  This community is seasonally flooded and often saturated near the surface when 
not flooded.  Soils are generally mineral soils with features indicative of the water table under 
a layer of well-decomposed organic mucks.  Shrub swamps within the PSA are dominated by 
broadleaf deciduous plants such as silky dogwood, winterberry, speckled alder, 
meadowsweet, buttonbush, northern arrowwood, silky willow, and pussy willow.  Shrub 
swamps are located throughout the PSA but the majority of them occur within Reach 5C.  

Shallow Emergent Marshes 

This wetland type occupies approximately 58 acres within the PSA, most commonly in 
Reaches 5B and 5C.  Shallow emergent marshes are grass-, sedge-, and/or rush-dominated 
wetlands on mucky mineral soils that are seasonally inundated and permanently saturated.  
No canopy is present within this habitat and the shrub layer is usually sparse and intermixed, 
though dense shrub colonies can occur in patches.  Based on species composition alone, it 
can be difficult to differentiate shallow emergent marshes and wet meadows, but they occur in 
different physical settings and hydrologic regimes.  In the PSA, dominant plant species within 
this natural community include false water-pepper, woolgrass, dotted smartweed, cuckoo-
flower, common arrowhead, purple loosestrife, water parsnip, and northern water-plaintain.     

Wet Meadows 

This wetland type occupies approximately 43 acres within the PSA.  Wet meadows are 
wetlands which often resemble grasslands and are typically drier than other marshes except 
during periods of seasonal high water.  For most of the year, wet meadows are devoid of 

                                                      

102  In addition, based on review of land use and wetlands information from MassGIS and 2005 aerial 
photographs, the Reach 7 floodplain contains approximately 11.8 acres of this habitat type.   
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standing water, though a high water table allows the soil to remain saturated.  The wetland 
substrate consists of mineral soils with features indicative of the water table, sometimes with a 
surface layer of well decomposed organic material.  A variety of water-loving grasses, 
sedges, rushes, and wetland wildflowers proliferate in the highly fertile soil of wet meadows.   
In the PSA, dominant plant species within this natural community include reed canary grass 
(an invasive species), spotted touch-me-knot, Canada blue-joint, lakeside sedge, spotted joe-
pye weed, swamp and common milkweed, and stinging nettle.  Wet meadows are located 
throughout the PSA but the majority are associated with agricultural fields in Reach 5B. 

Shrub/Emergent Wetland Functions 

The shrub and emergent wetlands within the PSA provide a number of wetland functions.  
These include wildlife habitat, including habitat for state-listed plant and animal species.  They 
also include the same additional functions described for the floodplain forest – i.e., 
groundwater recharge/discharge, flood flow alteration, and water quality maintenance, 
nutrient processing, and production export (all defined in Section 5.3.4.1).  All of these 
wetland types often contain habitat which functions as vernal pools in areas that exhibit 
extended periods of ponding and a lack of an adult fish population.  However, this section 
focuses on shrub and emergent wetlands generally; vernal pools are discussed separately in 
Section 5.3.7 below). 

There are 18 state-listed plant and animal species that have NHESP-mapped Priority Habitat 
within the shrub and shallow emergent wetlands of the PSA and that could be found in those 
habitats.  These species are listed in the following table.  

Table 5-7 – State-Listed Species Associated with the Shrub and Shallow Emergent 
Wetlands of the PSA 

Common Name Scientific Name State Status 

Wood turtle Glyptemys insculpta Special Concern 

Jefferson salamander Ambystoma jeffersonianum Special Concern 

American bittern Botaurus lentiginosus Endangered 

Common moorhen Gallinula chloropus Special Concern 

Water shrew Sorex palustris Special Concern 

Mustard white Pieris oleracea Threatened 

Bristly buttercup Ranunculus pensylvanicus Special Concern 

Crooked-stem aster 
Symphyotrichum 
prenanthoides 

Threatened 
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Common Name Scientific Name State Status 

Culver’s root Veronicastrum virginicum Threatened 

Fen cuckoo flower Cardamine pratensis var. 
palustris 

Threatened 

Fen sedge Carex tetanica Special Concern 

Foxtail sedge Carex alopecoidea Threatened 

Hemlock parsley Conioselinum chinense Special Concern 

Intermediate spike-sedge Eleocharis intermedia Threatened 

Narrow-leaved spring beauty Claytonia virginica Endangered 

Tuckerman's sedge Carex tuckermanii Endangered 

Wapato Sagittaria cuneata Threatened 

White adder’s-mouth 
Malaxis monophyllos var. 

brachypoda 
Endangered 

5.3.5.2 Impacts of Remediation 

This section provides a general description of the impacts of floodplain soil removal and 
backfilling, as well as construction of associated access roads and staging areas, on the 
shrub and shallow emergent wetlands.  This section focuses on immediate and near-term 
impacts.  The longer-term impacts of these activities are discussed in Section 5.3.5.4.  The 
specific long-term and short-term impacts of the individual floodplain remedial alternatives 
on this habitat type are described in the evaluations of those alternatives in Section 7.   

Impacts from Soil Removal Activities 

The main direct effect to shrub and shallow emergent wetlands from floodplain soil 
remediation would be from vegetation and soil removal.  Vegetation clearing would cause 
substantial direct effects, as these wetlands provide: (1) nesting, burrowing, and/or escape 
habitat and food for birds, amphibians, reptiles, mammals, and invertebrates, including 
important nesting habitat for migratory neo-tropical songbirds and, in the emergent areas, 
nesting habitat for two state-listed bird species (American bittern and common moorhen); 
(2) vital shade which helps control surface water, soil and air temperatures, and evaporative 
losses; (3) a significant yearly infusion of biomass, consisting of fallen leaves, decaying 
herbaceous plants, and woody material, which make up a significant component of the 
underlying organic layer and are part of the foundation of the food chain of these 
ecosystems; (4) a system whereby large volumes of surface water and the dissolved 
constituents within it are removed and seasonally pumped into the living tissue of the 
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shrubs and herbaceous vegetation, substantially affecting the local hydrology and attendant 
wetland functions; and (5) a complex physical structure that helps to attenuate flood flows 
and prevent storm damage.  

Soil disturbance would also produce direct impacts with significant implications.  The 
removal of root zone soils would negatively affect sediment and shoreline stabilization.  In 
many areas of the floodplain, root systems are critical to binding soils in place.  The losses 
of vegetative cover and soils in the floodplain would also create a substantial risk of erosion 
and associated receiving water impacts.  Additional impacts would result from the removal 
of surface soils and organic litter in these wetlands, since many animal species use these 
areas as forage, cover, aestivation, and/or hibernation habitat.  Further, the soil 
disturbances would increase the likelihood of encroachment by invasive species into the 
disturbed areas.    

In addition, the use of heavy machinery in these areas would likely cause direct mortalities 
to small and slower-moving animals, and at a minimum, would disrupt important elements 
of their life cycles.  It would also cause soil compaction; and this would affect the 
permeability of these soils, which influences plant colonization (e.g., slows the process of 
recolonization by native species and makes surface soils more susceptible to proliferation 
of invasive species), as well as affecting the groundwater recharge/discharge and flood flow 
alteration functions of the floodplain.  Soil compaction is particularly problematic for 
expansive earthwork in shallow emergent marshes.  These wetland types contain deep, 
organic soils that are extremely difficult to work in with heavy machinery when wet – which 
is most, if not all, of the time – and very difficult to keep dewatered during construction.    

Additional Effects from Access Roads and Staging Areas 

All the remedial alternatives involving removal, including both the sediment and floodplain 
alternatives, would have additional effects on non-target shrub and shallow emergent 
wetlands through related construction activities.  These additional impacts are essentially 
the same as those discussed for forested floodplains in Section 5.3.4.2 and include: 

• Cutting of trees and shrubs for the construction of access roads and staging areas and 
installation of sedimentation and erosion controls; 

• Grubbing of stumps and roots in adjacent floodplain wetlands for access road and 
staging area construction; 

• Construction of temporary access roads in or adjacent to non-target wetlands; and 

• Air quality and noise impacts resulting from truck and excavation equipment traffic and 
disrupting animals which utilize the wetland habitats.  
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5.3.5.3 Restoration Methods 

A number of restoration procedures are available to attempt to address the impacts described 
above and to restore the affected shrub and shallow emergent wetlands.  Those restoration 
procedures are described in this section.  However, there are significant constraints on the 
ability of these procedures to re-establish the pre-existing conditions and functions of this 
habitat type.  Those constraints and the resulting long-term prognosis for recovery of this 
habitat type are discussed in the next section.   

The development of restoration plans for shrub and shallow emergent wetlands would begin 
with pre-design investigations and development of design plans similar to those described 
above for the forested floodplain areas.  The implementation of the work related to restoration 
of these wetlands would likely include the following steps, which would coordinated with the 
various phases of the remediation process, as indicated below: 

Site Preparation Phase  

1. Conduct any necessary investigations for state-listed species, such as surveys for wood 
turtles, nests of common moorhen or American bittern, or state-listed plants (as listed 
above). 

2. Identify any specific habitat features that are to be avoided and preserved consistent with 
the remediation plan (e.g., downed woody debris) and review procedures to do so. 

Clearing, Grubbing, and Site Access Phase 

1. Implement any necessary construction-phase monitoring for state-listed species (e.g., 
monitoring for wood turtles). 

2. Ensure preservation of any specific habitat features that have been designated to be 
avoided and preserved consistent with the remediation plan.  

Backfilling and Grading Phase 

1. Layer soils in lifts to re-establish existing zonation to the extent practicable.  Use low 
ground pressure machinery and/or other management measures such as timber mats, as 
necessary, to minimize compaction of soils. 

2. Use grade stakes and pre-remediation topographic mapping and data to re-establish the 
pre-remediation topography to the extent practicable.  In this regard, make efforts to 
establish the original configuration of depressional areas and swales in the shrub and 
emergent wetland areas. 
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3. Promote microtopographic variability by embedding some organic debris within the 
replacement soils.   

4. Scarify surface soil surfaces and then implement stabilization measures that may include 
seeding and other measures such as netting in areas more prone to floodwater 
conveyance.  

5. If, at the time of final grading, soil temperature and site conditions are not appropriate for 
transplantation and seed germination, stabilize the remediation area with appropriate 
erosion controls, to be followed by planting at a later time. 

Placement of Woody Debris and Other Habitat Features 

1. Distribute dead woody debris over and into the ground surface as appropriate depending 
on pre-remediation coverage by such debris.   

2. Consider placement of other habitat features such as boulders, slash piles, or specific 
features used by state-listed species, as appropriate based upon final pre-remediation 
inventory and specifications. 

Seeding and Planting 

1. Apply an appropriate seed mix to the disturbed portions of the restoration area.   

2. Plant shrubs and herbaceous species as detailed on final planting plans approved for the 
site.  These plans would include, to the extent feasible, replanting any state-listed plant 
species that would be impacted and/or any affected plant species that are relied upon by 
state-listed animal species. 

3. Manage the new plantings according to final detailed specifications. 

4. Implement an invasive species control plan immediately after planting. 

Following the construction phase of restoration, a monitoring program would be established, 
typically for a period of five years after restoration.  The details of this program would be 
determined during design, but would likely have similar components to those discussed above 
for forested wetlands. 

5.3.5.4 Evaluation of Restoration Constraints and Post-Restoration Conditions 

In general, restoration of shrub and shallow emergent wetland communities is expected to be 
more straightforward than restoring forested floodplain communities.  However, it is still 
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subject to numerous constraints that could result in affecting or delaying recovery of these 
wetland communities.  This section describes those constraints and their associated effects 
on the likelihood of returning this habitat type to its pre-remediation conditions and level of 
function and the timing in which this might occur.  

Changes in Soil Stratigraphy.  As noted above, the heavy mechanized equipment required 
to clear vegetation, excavate and grade floodplain soils, and place backfill would result in 
compaction of the soils.  This would make soils less friable and conducive to the formation 
of the necessary subterranean burrows required by certain animals for overwintering, 
hinder the re-establishment of a native plant community, and facilitate proliferation of 
invasive plant species.  While scarification of the soils after placement of backfill or removal 
of the access roads would reduce the adverse effects from compaction, it would not 
eliminate such effects, which could last for a considerable period of time.  In addition to 
compaction, final graded soils could subside more than expected, affecting water levels in a 
fashion that limits successful use by certain plant or animal populations (e.g. breeding 
amphibians). 

Changes in Soil Composition and Chemistry.  The shrub and shallow emergent wetlands 
contain high organic content soils (typically silty muck or organic soils) that have formed 
over many decades.  It is unlikely that sufficient volumes of comparable organic soils could 
be found for use in the restoration efforts, and attempts to manufacture such soils are not 
reliable, since the soil chemistry and seed bank of the on-site soils are specific to the 
existing Housatonic River floodplain system.  At a minimum, imported soils would have 
different microbial communities and other physical properties that affect plant growth and 
hydraulic conductivity.  Pre-existing soil conditions would not return until the natural pattern 
of flooding has deposited enough silt and organic material over the backfilled areas to 
approximate their prior condition.  This would be a slow process that depends on the 
frequency and extent of sufficiently large depositional flood events, which are irregular and 
unpredictable.  It could take a decade or more for organic matter to build up to a point at 
which soil conditions comparable to current conditions would be common in these 
remediated wetlands.  As a result, the changes in soil composition and properties could 
significantly affect the extent and type of plant growth and hydraulic conductivity in the 
affected areas (both lateral and vertical) for many years. 

Changes in Hydrology.  An additional important constraint on the ability to restore the shrub 
and shallow emergent wetlands would be presented by the impacts of the remediation 
activities on the hydrology in the area.  As with the forested floodplains, this is a complex 
issue since there are multiple sources of water that feed these systems.  In addition, since 
most of the acreage of these wetlands in the PSA is located within the lower portion of 
floodplain nearer the river, these areas are susceptible to dynamic changes in surface water 
levels, erosion, and deposition.  Even with success in re-establishing pre-existing elevations, 
micro-topography, and ground contours, changes to the topography of the overall floodplain 
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upstream or downstream may alter the discrete flood flows that dictate the recovery of the 
individual shrub and emergent wetland communities and their distribution within the 
floodplain.  In short, after a restoration attempt, the geographic distribution and acreage of 
shrub and shallow emergent wetlands are quite likely to change, even if the basic restoration 
elements succeed. 

Change in Vegetative Characteristics.  Due to the changes in soil composition and chemistry 
and in hydrological conditions (as described above), the vegetation currently present in the 
shrub and shallow emergent wetlands is likely to change.  Species that can tolerate a broader 
range of conditions are likely to be more abundant than those species which require specific 
habitat conditions within shrub and shallow emergent wetlands.  For example, invasive purple 
loosestrife might replace native buttonbush.  These changes in vegetation would last until 
such time as soil and hydrological conditions comparable to pre-remediation conditions return 
to these wetlands so as to support a vegetative community similar to the pre-remediation 
community.  Given the unpredictable and likely slow rate of organic soil accumulation, it could 
take a decade or more to reach conditions that would support shrub or emergent plant 
communities comparable to current communities; and it is uncertain whether certain sensitive 
species, such as the state-listed species, would return. 

Moreover, the ability to successfully restore these wetlands is further constrained by the 
potential introduction and/or spread of invasive herbaceous species.  Portions of the shrub 
and emergent wetlands in the PSA targeted for restoration exhibit some degree of invasive 
plant species (e.g., purple loosestrife), while most portions do not.  As is the case with 
forested floodplain, disturbances of these areas represent a prime opportunity for expansion 
of the extent of invasive species, since removing a mature, stable system creates primary 
successional conditions under which invasive species readily take hold.  Further, as 
previously noted, invasive plant species proliferation may be difficult to prevent even under a 
very rigorous control program.    

Recovery of Wildlife Community.  The return of wildlife communities comparable to the pre-
remediation communities in these shrub and emergent wetlands would depend on the return 
of soil, hydrological, and vegetative conditions.  As discussed above, the time for that to occur 
is uncertain, but could be a decade or more.  During this period, many common game and 
non-game avian species, as well as state-listed species (e.g., American bittern, common 
moorhen, wood turtle), would be lost from these wetlands, and the return of the state-listed 
species is doubtful.    

Loss of Connectivity to the Nearby Wetland Communities.  With any significant habitat 
alteration over widespread areas of the floodplain, the connections among shrub/emergent 
wetlands and their landscape settings in a forested habitat matrix would be degraded or lost 
entirely.  This places another constraint on the ability to successfully restore these wetlands, 
since most wetland-dependent amphibians, reptiles, small mammals, and non-flying 
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invertebrates are unable to disperse or migrate if corridors are obstructed or highly disturbed.  
The value of these habitats as part of a regionally important dispersal and migratory corridor 
would be lost, which would likely interfere with movements of those species that use them, 
thus resulting in higher mortality rates and elimination of some subpopulations. 

Impacts on Other Floodplain Functions.  Depending on the extent of the disturbances, the 
implementation of remediation activities in these wetlands could also have a long-term impact 
on the floodplain functions of groundwater recharge/discharge, flood flow alteration, and water 
quality maintenance, nutrient processing, and production export, for similar reasons to those 
discussed in Section 5.3.4.4.    

Conclusion/Long-Term Outlook 

Where shrub and shallow emergent wetlands are disturbed by floodplain soil removal or 
ancillary facilities (access roads and staging areas), it is expected that restoration efforts 
would result in re-establishment of most pre-remediation functions of these wetlands over 
time.  However, give the constraints described above, this recovery time is uncertain and 
could take a decade or more.  In addition, there is a serious risk of additional invasive 
species expansion into these areas.  Moreover, depending on the extent of the 
disturbances and the length of time over which they last, some of the pre-remediation 
functions of these wetlands, such as providing habitat for state-listed species, may not 
return for a much longer period, if ever, in some of the affected wetland areas. 

5.3.6 Backwater and Deep Marsh Habitat  

5.3.6.1 Description of Habitats 

In this Revised CMS Report, deep marshes and backwaters are considered in the same 
general category from a habitat standpoint, although remediation of backwaters is generally 
addressed by the sediment remedial alternatives while the areas designated as deep 
marshes are generally addressed by the floodplain alternatives.   

Deep marshes are wetlands occurring on saturated, mucky mineral soils that are seasonally 
inundated and permanently saturated.  The substrate is flooded by waters that are not subject 
to violent wave action, with water depths ranging from six inches to six feet.  Water levels may 
fluctuate seasonally, but the substrate is rarely dry, and there is usually standing water 
throughout the year.  The vegetation in deep marshes is quite variable.  It may be co-
dominated by a mixture of species or have a single dominant species.  In the PSA, dominant 
plant species within the deep marshes include broad-leaved cattail, common reed, giant bur-
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reed, pickerel weed, tuckahoe, common arrowhead, and the invasive purple loosestrife.  The 
PSA contains approximately 49 acres of areas designated as deep marshes.103     

Backwaters refer more to a hydrologic condition than a distinct habitat type, and they 
encompass both riverine and floodplain natural community types.  For remediation purposes, 
as noted above, backwaters are generally addressed by the sediment (rather than floodplain) 
remedial alternatives, reflecting the fact that they generally have a direct surface water 
connection to the river.  However, from the perspective of habitat and restoration, the 
backwaters are predominantly deep marshes with either shallow (e.g., less than 6 feet deep) 
open water and/or floating and/or submerged aquatic vegetation.  The PSA contains 
approximately 86 acres of backwaters.  These backwaters are generally closely associated 
with the designated deep marshes in the PSA.  

The presence of fish in backwaters and deep marshes varies within the PSA.  The key feature 
of backwaters and deep emergent marshes that drives the wildlife function of these habitats is 
the hydrologic connection to the Housatonic River.  During periods of high water when these 
areas are connected to the Housatonic River, fish can migrate between the backwater habitat 
and mainstem of the river.  In smaller backwater areas, as the high water recedes, fish would 
be expected to return to the river, although some may be trapped within the backwaters.  
Larger backwater areas in the vicinity of Woods Pond contain open water year round and 
provide suitable habitat for fish, including brown bullhead, common carp, goldfish, bluegill, 
largemouth bass, yellow perch, and white sucker.      

Backwater areas and deep emergent marshes are also utilized by a range of bird, mammal, 
amphibian, and reptile species that rely on these areas for foraging, shelter, and breeding.  
Large backwater and marsh habitats are important for nesting and foraging for a variety of 
bird species, including the state-listed American bittern, the state-listed common moorhen, 
wood duck, mallard duck, blue heron, green heron, marsh wren, and red-winged blackbird.  
Wading birds prefer these backwater and emergent marsh areas of open water with minimal 
current for foraging.  Species presence may vary between years depending upon the 
hydrologic conditions of the backwater and marsh habitats.  Amphibian and reptile species 
also use these habitats for foraging, breeding, and thermal regulation, including northern 
leopard frog, green frog, snapping turtle, spotted turtle, eastern painted turtle, eastern garter 
snake, northern water snake, and the state-listed wood turtle.  In addition, during years when 
standing water exists through the amphibian breeding season, obligate vernal pool species 
such as wood frog and spotted salamander use portions of these areas for breeding.  
Although other amphibian species will often prey on obligate vernal pool species, the large 
size and diversity of micro-habitats within certain backwaters may allow for some co-

                                                      

103  In addition, based on review of land use and wetlands information from MassGIS and 2005 aerial 
photographs, the Reach 7 floodplain contains approximately 5.4 acres of deep marsh habitat.    
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existence between obligate species and those that normally prey on these species – e.g., by 
providing secluded areas in dense vegetation and organic debris for egg masses and 
developing larvae of the obligate species.     

There are 22 state-listed plant and animal species that have NHESP-mapped Priority Habitat 
within the backwater and deep marsh areas of the PSA and that could be found in those 
habitats.  These species are listed in the following table.     

Table 5-8 – State-Listed Species Associated with the Backwater and Deep Marsh 
Habitats of the PSA 

Common Name Scientific Name State Status 

Bald eagle Haliaeetus leucocephalus Endangered 

Wood turtle Glyptemys insculpta Special Concern 

Water shrew Sorex palustris Special Concern 

American bittern Botaurus lentiginosus Endangered 

Common moorhen Gallinula chloropus Special Concern 

Arrow clubtail (dragonfly) (adults) Stylurus spiniceps Threatened 

Zebra clubtail (dragonfly) (adults) Stylurus scudderi Special Concern 

Rapids clubtail (dragonfly) Gomphus quadricolor Threatened 

Riffle snaketail (dragonfly) (adults) Ophiogomphus carolus Threatened 

Spine-crowned clubtail (dragonfly) Gomphus abbreviatus Endangered 

Mustard white (butterfly)  Pieris oleracea Threatened 

Dion skipper (butterfly) Euphyes dion Endangered 

Intermediate spike-sedge Eleocharis intermedia Threatened 

Bristly buttercup Ranunculus pensylvanicus Special Concern 

Bur oak Quercus macrocarpa Special Concern 

Culver’s root Veronicastrum virginicum Threatened 

Foxtail sedge Carex alopecoidea Threatened 

Gray’s sedge Carex grayi Threatened 

Hairy wild rye Elymus villosus Endangered 

Long-styled sanicle Saniula odorata Threatened 
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Common Name Scientific Name State Status 

Wapato Sagittaria cuneata Threatened 

White adder’s-mouth 
Malaxis monophyllos var. 
brachypoda 

Endangered 

 

5.3.6.2 Impacts of Remediation 

This section provides a general description of the impacts of the remedial technologies that 
would be used in the backwaters and deep marshes in the River of River area under the 
sediment alternatives (for the backwaters) and floodplain alternatives (for the other deep 
marshes).  Those technologies consist of sediment or soil removal followed by backfilling or 
capping and, for the backwaters under some alternatives, thin-layer capping.  This section 
focuses on immediate and near-term impacts of these technologies.  The longer-term 
impacts are discussed in Section 5.3.6.4.  The specific long-term and short-term impacts of 
the individual sediment and floodplain remedial alternatives on the backwaters and deep 
marshes are described in the evaluations of those alternatives in Sections 6 and 7.  

Sediment/Soil Removal 

The excavation of sediments or soils from backwaters and deep marshes would generally 
be followed by the placement of a cap or backfill.  These activities would have similar 
impacts to those discussed for removal of sediments from aquatic riverine habitats (Section 
5.3.1.2), impoundments (Section 5.3.3.2), and shallow emergent marshes (Section 5.3.5.2).  
These immediate and near-terms impacts would occur regardless of whether the excavated 
areas are replaced with backfill, a sand cap, or a cap consisting of an active (sorptive) layer 
covered with a habitat/bioturbation layer.  Impacts of primary concern for excavation and 
related backfilling or capping of backwaters and deep marshes include: 

• Dewatering impacts on organisms and resting stages (eggs, seeds, overwintering 
forms) in any backwaters or deep marshes that would be dewatered; 

• Removal of any organisms present in the sediments; 

• Removal of woody debris, rocks, and other structural habitat elements; 

• Clearing of any vegetation present in the remediation area, with consequent impacts on 
the water birds and other wildlife that rely on such vegetation; 

• Change in substrate type from silts and mucky organic material to sand, a mixture of 
sand and gravel, or imported soil, which would not support some of the previously 
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resident species of invertebrates, fish, amphibians, reptiles, waterfowl, and other wildlife 
using the backwater or marsh; 

• Change in hydrology of the backwater or deep marsh;  

• Loss of any state-listed species present; and  

• Colonization by invasive species. 

Thin-Layer Capping 

The impacts of thin-layer capping on the backwaters would be similar to those described for 
thin-layer capping for aquatic riverine habitats (Section 5.3.1.2) and impoundments (Section 
5.3.3.2).  Impacts of primary concern include: 

• Burial of most, if not all, of the non-mobile organisms present in the sediments; 

• Raising the elevation of the substrate, which would modify the hydrology of the 
backwater (making it drier, at least in part) and could change the vegetative 
characteristics of areas where the depth of the thin-layer cap approaches the water 
depth or, in areas where the thin-layer cap exceeds the water depth of water, cause the 
emergent wetlands vegetation to be replaced by species tolerant of less frequently 
inundated or drier conditions.  

• Changing the silty/mucky organic substrate type to sand, resulting in a change in the 
aquatic vegetation, benthic invertebrates, fish, and other wildlife using the backwater; 

• Loss of any state-listed species present; and  

• Colonization by invasive species. 

5.3.6.3 Restoration Methods 

The restoration procedures available for use in the backwater and deep marsh areas are 
similar in several respects to those described in Section 5.3.5.3 for shrub and shallow 
emergent wetland areas, but would require certain modifications of those procedures.  Some 
of the modifications are related to the different remedial measures that would be applied to 
some backwaters.  For example, backwaters that would be subject to thin-layer capping 
would not require the same procedures for examining pre-remediation soil conditions as 
described above for shrub and shallow emergent wetlands, because no clearing, grubbing, 
excavation, or backfilling would occur.   
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In addition, no seeding of the soil surfaces would be warranted in the backwater/deep marsh 
areas because these areas would be permanently inundated once the dewatering or other 
water level controls implemented during the remediation process are removed.  Vegetation 
selected for planting in the deep marsh/backwater areas where vegetation was previously 
present would consist of more aquatic species (submergent and floating-leaved species), 
rather than the emergent species for the shallow emergent wetlands.  

Similar monitoring measures would apply for the backwater/deep marsh areas as described 
above for the forested floodplains and for the shrub and shallow emergent wetlands. 

5.3.6.4 Evaluation of Restoration Constraints and Post-Restoration Conditions 

There are a number of significant constraints on the restoration of backwater and deep marsh 
habitats that would affect the ability of the restoration methods to re-establish the pre-
remediation conditions and functions of these habitats.  Those constraints are generally 
similar to those discussed in Section 5.3.5.4 for shrub and shallow emergent wetlands, 
although they apply somewhat differently to the backwaters and deep marshes.  Those 
constraints include the following: 

Changes in Substrate Composition and Chemistry.  As noted above, the remediation would 
result in changing the substrate of the affected backwaters and deep marshes from one that 
contains several feet of silts or mucky organic material to one consisting of sand, a mixture 
of sand and gravel, or imported soil backfill.  This would result in alteration of the associated 
plant and animal community and would create difficulties in attempting to restore both the 
vegetation and hydrology of these areas.  These changed conditions would last until 
enough silt and organic material from surrounding areas have been deposited in the 
backwater or marsh through flood events to approximate current conditions.  The timeframe 
for this recovery is uncertain, but could be a decade or more. 

Changes in Hydrology.  The hydrology of the backwaters and deep marshes in the PSA is 
complex as it is governed by the swales that frequently connect these habitats to the 
Housatonic River and by the topographic features of the floodplain in the vicinity of these 
habitats.  The removal and backfilling or capping of a backwater or deep marsh or the 
placement of a thin-layer cap in a backwater would alter the hydrology of the area.  While 
efforts would be made to reconstruct the existing swale systems to replicate current flow 
patterns, the potential is high for changes to surface grades and substrate conditions that 
would affect the flow of waters through these features.  Even minor changes in the surface 
elevations at control points where surface water is conveyed into and through the swales 
could significantly alter the quantity of flow to the backwater or deep marsh.  In addition, 
changes in topography resulting from remediation or access road construction in the adjacent 
floodplain areas may further affect the hydrology of the backwater or deep marsh, through 
either altered infiltration features or transformed flow pathways.  The ability to replace all 
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these features in a way that would re-establish the pre-existing hydrology of the affected 
backwater or deep marsh, and the length of time for that to occur, are uncertain.  

Changes in Vegetative Characteristics.  Given the above-described changes in soil 
composition and chemistry and in hydrological conditions, the aquatic vegetation currently 
present in the backwaters or deep marshes would change as well.  Vegetation that requires 
mucky organic substrate, including the state-listed intermediate spike-sedge and wapato, 
would no longer be able to survive in the sandy substrate and would be replaced by plants 
that are more tolerant of low nutrient sandy conditions.  Over time, as organic materials are 
deposited in the backwaters or deep marshes, emergent vegetation consistent with that 
substrate would likely return, but the length of time for that to occur, as well as the return of 
state-listed plant species, are uncertain.  Moreover, in backwater areas subject to a thin-layer 
cap, if the cap depth approaches or exceeds the water depth, the change in elevation could 
permanently change the vegetative characteristics of those areas.  Further, as with the other 
vegetated habitats in the floodplain subject to remedial actions, invasive species proliferation 
is likely in remediated/restored backwaters and deep marshes.  For example, invasive 
species that are currently present in small pockets (e.g., purple loosestrife, Japanese 
knotweed) would be able to rapidly expand into disturbed areas.  All of these factors add 
considerable uncertainty to the long-term recovery process, and suggest that the backwater 
and deep marsh habitats a decade or more after remediation would not match their pre-
remediation condition.  

Recovery of Wildlife Community.  Where the remediation would involve extensive impacts 
within a backwater or deep marsh, most current wildlife species using that habitat would be 
initially eliminated; and the substrate, hydrology, and vegetation changes would dictate 
what species would return to that area.  For example, wading birds may initially find the 
remediated backwater or deep marsh preferable for foraging due to the more open water 
(although success may be limited if fish and other aquatic prey are not available, which 
depends upon invertebrate colonization rates).  However, as vegetation grows in and 
emergent vegetation dominance increases (as expected), suitability for most wading birds 
would decline.  Conversely, habitat for ducks shortly after remediation would be poor due to 
lack of food and cover, but may improve over a period of several years as the ducks may 
prefer the protection offered by the emergent vegetation.  Overall, given the uncertainties in 
the timing for return of soil, hydrological, and vegetative conditions, the timing for return of 
wildlife communities comparable to pre-remediation communities in these habitats is 
likewise uncertain. 

Loss of Connectivity to Other Habitats.  The extent of the disturbances not only within the 
backwaters and deep marshes but also through the floodplain would affect the connectivity 
between these habitats and other habitats used by the backwater/deep marsh wildlife.  As 
previously discussed, any significant fragmentation of this connectivity would negatively 
impact the dispersal and migration movements of many species.    
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Conclusion/Long-Term Outlook 

The remediation of backwater and deep marsh habitats would cause a change in the physical 
and biological conditions and resulting wildlife habitat of this area.  It is expected that many of 
those conditions and functions would return to pre-remediation levels at some point, but the 
length of time for such recovery is uncertain.  Moreover, in some respects, the biotic 
communities that are re-established in these areas may not match pre-remediation 
communities.  For example, there would be a high potential for proliferation of invasive plants, 
and the return of certain sensitive species, such as state-listed wildlife species, is doubtful.104   

5.3.7 Vernal Pools and Surrounding Habitat 

5.3.7.1 Description of Habitat 

The Massachusetts Wetlands Protection Act regulations define vernal pools as “confined 
basin depressions which, at least in most years, hold water for a minimum of two continuous 
months during the spring and/or summer, and which are free of adult fish populations, as well 
as the wetland area within 100 feet of the mean annual high water boundaries of such 
depressions” (310 CMR 10.04).  Vernal pools supply essential breeding habitat for a number 
of amphibian and invertebrate species (often referred to as obligate vernal pool species), 
such as wood frog, spotted salamander, Jefferson salamander (a state-listed species), and 
fairy shrimp.  They also provide foraging and resting habitat for numerous other amphibians 
and reptiles, including northern spring peeper, northern leopard frog, American toads, wood 
turtles, spotted turtles, snapping turtles, painted turtles, garter snakes, and ribbon snakes..  
Pools also support migrating waterfowl and wading birds and serve as feeding oases for 
many small mammals and game species, including black bear, deer, and moose.  The surge 
of biomass (amphibian adults and newly emerging young) migrating from pools to adjacent 
uplands provides energy for non-wetland dependent wildlife as well. 

Vernal pools are not simply isolated depressions that are seasonally filled with water.  In fact, 
they are not ecologically isolated at all.  They constitute a unique habitat type because their 
presence and functionality during most years are reliant upon the co-occurrence of so many 
different variables, including spatial, chemical, physical, climatic, and biological factors .  The 
right combination of the following characteristics is vital for a given basin to function during 
most years as viable vernal pool habitat:  

                                                      

104  In addition to the functions discussed in this section, some areas that constitute backwaters or deep 
marshes may provide breeding functions for obligate vernal pool species.  The re-establishment of those 
functions has not been discussed in this section, but would be governed by considerations such as 
those discussed in the next section.  
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Topography. While vernal pool habitat can occur in large, multi-habitat wetlands, it is discrete 
depressions surrounded by forested habitat that typically provide the best habitat for the forest 
specialist species typically associated with vernal pools.    

Hydrologic Regime and Water Depth.  It is the lack of a permanent connection to open water 
systems such as lakes and rivers, proper water depths (not too shallow, but not too deep), 
and duration of flooding in vernal pool depressions, that generally keep them free of adult fish, 
which are more common in perennially aquatic systems and can be predators of amphibian 
eggs and larvae.  The hydrology of a vernal pool can be influenced by many climatic and 
hydrological factors, including, but not limited to, direct precipitation, groundwater discharge, 
and overbank flooding.  Each vernal pool is affected by a unique combination of these factors 
specific to that pool.  Hydroperiod is strongly correlated with amphibian species richness and 
total number of metamorphosing larvae (i.e., reproductive success) (Pechmann et al., 1989; 
Babbitt and Tanner, 2000; Snodgrass et al., 2000a, b).  The pools need to hold ice-free water 
to the proper depths and duration (usually around 2-3 months) in order for amphibians to 
breed, for eggs to develop, and for larvae to grow and successfully transform into juveniles 
which disperse into the surrounding terrestrial lands.  If a pool dries too soon, significant or 
total mortality can occur to amphibian larvae, prohibiting those larvae from completing 
metamorphosis to terrestrial juvenile stages, which can result in complete reproductive failure 
(Pechmann et al., 1989; Skelly, 1996; Paton and Crouch, 2002).   If the pool stays wet too 
long, it can become amenable to population by predatory fish and predatory green frog and 
bullfrog larvae.  This is particularly true in floodplain settings where overbank flooding can 
allow fish to access the vernal pools. 

Bottom Sediments/Soils Composition.  The composition and structure of bottom 
sediments/soils in a vernal pool play an important role in the development of vernal pool 
amphibians.  Significant leaf litter is generally common, and this material often provides the 
base for the food chain upon which amphibian larvae are a part.  Wood frog larvae are 
omnivorous and may feed directly on algae attached to leaf litter, while salamander larvae are 
generally carnivorous and prey upon the smaller microorganisms that feed upon leaf litter and 
algae.  In addition to being a potential food source, bottom sediments and soils in a vernal 
pool factor into the overall permeability of the depression – which may dictate how long and to 
what depths the pool holds surface water. 

Water Chemistry and Temperature.  Water temperature, pH, and dissolved oxygen are just a 
few factors than can dictate successful timing of amphibian breeding and larval development 
in a vernal pool.  Water temperature and dissolved oxygen are significantly influenced by the 
shading effect of mature trees over the pool (Werner and Glennmeier, 1999), which can 
influence survivorship and growth rates of developing larvae (Seale, 1982). 

In-Pool Physical Structure.  In addition to leaf litter, fallen twigs or sticks, emergent plants, and 
coarse woody material play an important role in vernal pools, as these provide protective 
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cover for larvae or the vital physical structure on which amphibians may attach egg masses 
(Gates and Thompson, 1981; Seale, 1982; Egan and Paton, 2004).  These structures are 
essential to vernal pools with thriving vertebrate and invertebrate populations.  

Surrounding Land Uses.  One of the most important factors supporting a viable long-term 
population of vernal pool animals is not related to the pool itself, but the composition of the 
surrounding landscape.  Many vernal pool amphibians, such as mole salamanders (including 
spotted, blue spotted, and Jefferson salamanders) and wood frogs, spend the majority of their 
annual life cycles in terrestrial lands beyond the vernal pool (McDonough and Paton, 2007; 
Rittenhouse and Semlitsch, 2007).  A forested habitat is preferred in most cases, as it 
provides shade during warmer months that keeps air temperatures cooler and surface soils 
moist below the leaf litter, which prevents desiccation of the amphibians.  Coarse woody 
material, deep leaf litter, and the burrows of small mammals (predominately shrews) are also 
important for protective cover and overwintering habitat for salamanders and wood frogs.  

A mature forest surrounding a vernal pool depression provides the critical overhanging 
canopy that keeps the pool shaded and water temperatures within a tolerable range, and 
provides the leaf litter and woody debris that are the foundation of the detrital food web.  A 
vernal pool with optimal breeding habitat will not support a successful population of 
amphibians without suitable terrestrial habitat to support amphibian migrations and other life 
history functions.  Dispersal of juveniles is key for recolonization of local subpopulations and 
maintenance of regional populations, and this dispersal is largely influenced by the 
surrounding land uses.  

For these reasons, management guidelines for habitat modification around vernal pools 
recognize that even small impacts to such adjacent non-breeding habitats materially reduce 
the value of these habitats for the vernal pool ecosystem (Calhoun and Klemens, 2002; 
Calhoun and deMaynadier, 2004).  Thus, these guidelines recommend that impacts to non-
breeding habitats within 100 feet of a vernal pool be avoided, and that impacts in critical 
terrestrial habitat from 100 to approximately 750 feet be substantially minimized – e.g., that in 
such areas, a development project should maintain a minimum of 75% of the zone in 
unfragmented forest with undisturbed ground cover (Calhoun and Klemens, 2002).  

Relationship and Proximity to Other Vernal Pools.  Vernal pools may function as singular 
aquatic systems, but often occur in clusters, allowing a meta-population of amphibians to 
disperse among the pools in search of suitable mates and habitat (Gibbs and Read, 2008) – 
i.e., when the carrying capacity of a pool for a given species is reached, or when the 
hydrologic or other factors of a given pool are not sufficient during a given year, but are 
adequate in a neighboring pool.  It is the proximity of vernal pools with slightly differing, but 
suitable characteristics, which can provide the necessary network to keep the local population 
of a species intact.  Vernal pool species display a high degree of fidelity to breeding sites as 
an evolutionary mechanism to ensure reproductive success (Berven and Grudzien, 1990).  
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Part of that success is predicated upon having opportunities for occasional exchange of 
genetic material among individuals from different subpopulations, especially individuals within 
the local meta-population (Gibbs and Read, 2008).  This can occur when a cluster of suitable 
pools occur in proximity within an appropriate habitat matrix, which in the PSA is a contiguous 
area of mature forest.  If the physical structures or hydrologic regimes of the pools are altered, 
or the habitat matrix shifts to a non-forest habitat type, then that meta-population is at risk to 
be displaced by a completely different community of organisms that can tolerate the altered 
conditions.  

Vernal Pools in PSA.  EPA, through Woodlot (2002), identified 66 vernal pools in the 
floodplain of the PSA.  About two-thirds of these pools are located north of New Lenox Road, 
where there are numerous depressions in the forested floodplain that are seasonally filled 
with water due to overbank flooding of the Housatonic River, groundwater seepage, and/or a 
seasonally elevated water table.  The remaining one-third of vernal pools in the PSA exist 
south of New Lenox Road, where the river has a lower gradient and the floodplain is broader 
and flatter.  

Based on recent visual observations, it appears that some of the vernal pools identified by 
Woodlot (2002) now function as permanently inundated deep marshes or backwaters, rather 
than classic vernal pools that would meet the Massachusetts Wetlands Protection Act 
definition.  However, these pools may still perform some vernal pool functions in certain 
places and times.  For example, portions of these pools may contain physical structure (e.g., 
leaf litter, woody debris, aquatic emergent vegetation, and woody shrubs) that could provide 
refugia for developing larvae and thus make it possible for some of the more sensitive species 
to continue breeding in these pools despite current hydrologic conditions.  Moreover, such 
longer hydroperiod ponds may provide critical breeding habitat for sensitive vernal pool 
species during periods of drought when nearby seasonally flooded vernal pools dry too soon, 
resulting in complete mortality of amphibian larvae in those pools.   In any case, since these 
pools were identified as vernal pools by Woodlot and have been considered vernal pools in 
developing the remedial alternatives requiring vernal pool remediation, they are considered 
vernal pools in the evaluations presented herein.105   

                                                      

105  In addition to the vernal pools within the PSA, there are 4 certified vernal pools (NHESP, January 
2010) and 18 potential vernal pools (NHESP, December 2000) located within the 100-year floodplain in 
Reach 7.  As discussed in Section 4.3.2, these NHESP data sets present vernal pools as individual 
points (not polygons); therefore, it is difficult to assess the actual size and shape of the pools within this 
reach.  However, it appears that none of the floodplain alternatives would directly affect any of these 
vernal pools, but that soil removal activities under the largest floodplain alternative (FP 7) would occur 
within 100 feet of 3 of those pools and within 750 feet of 14 of those pools.  
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5.3.7.2 Impacts of Remediation 

This section provides a general description of the impacts of remediation work on the vernal 
pools, as well as on the non-breeding habitats surrounding the vernal pools.  This section 
focuses on immediate and near-term impacts.  The longer-term impacts of these excavation 
activities are discussed in Section 5.3.7.4.  The specific long-term and short-term impacts of 
the individual floodplain alternatives on vernal pools are described in the evaluations of 
those alternatives in Section 7.   

Vernal pool remediation would involve the removal of the surficial soil, together with the 
vegetative cover, tree stumps and roots, and woody debris, in all or a portion of the vernal 
pool.  These soil disturbances would have a significant direct effect on vernal pool life.  It 
would result in the mortality of any amphibian and/or invertebrate eggs, larvae, or adults in 
the pools (or affected portion thereof) at the time of remediation, which is probable 
throughout most of the year.  It would also remove physical components of the vernal pools 
that are critical to vernal pool ecology – e.g., the highly organic soils, which provide a 
medium that supports the food chain, affects permeability so as to keep the pools from 
drying out too soon, and facilitates groundwater flow in groundwater-influenced vernal 
pools.  Further, the remediation would alter the hydrology of the pools by changing the in-
pool characteristics that determine the hydrology (e.g., sediment types and stratigraphy, 
microtopography, foliage cover), as well as affecting the surrounding landscape 
characteristics that affect the timing and quantity of surface water and groundwater inputs 
into the pool and conveyance of water out of the pool (e.g., their juxtaposition with fluvial 
swales that flood waters into the pools).  As a result, important elements of the vernal pool 
animals’ life cycles, including breeding for the obligate vernal pool species, would be 
disrupted.  

Tree clearing within and immediately adjacent to the vernal pools would also produce 
substantial direct adverse effects, as these mature trees provide vital shade which helps 
control surface water, soil, and air temperatures, evaporative losses, and additionally 
provide a significant yearly infusion of biomass (fallen leaves) within the pools and surface 
litter and coarse woody material along the edges of the pools, all of which provide critical 
habitat cover from predators. 

In addition, where the remediation would involve the removal of vegetation in the larger 
areas around the pools, especially the clearing of trees and shrubs in surrounding forested 
areas – either to facilitate remedial soil removal or to allow the construction of access roads 
– these activities would further exacerbate the adverse impacts on the vernal pool 
communities.  As recognized by the management guidelines mentioned above, any such 
disturbances to the non-breeding habitats surrounding a vernal pool – especially within 100 
feet of the pool but also within the 100- to 750-foot zone – would negatively impact the local 
amphibian subpopulations and could result in significant losses of amphibian breeders.  
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Other species reliant upon vernal pools in an intact forest riparian corridor would also be 
negatively impacted.  For example, the vegetation cutting would negatively impact the wide-
ranging wood turtles that forage in vernal pools, star-nosed moles that burrow and forage 
along moist edges, and migratory songbirds like the northern and Louisiana waterthrushes 
that forage along the pool edges under forest cover during both breeding and migratory 
seasons. 

Further, the excavations within the vernal pools and the surrounding areas would result in 
the loss or fragmentation of landscape connectivity among networks of vernal pools or 
between vernal pools and associated non-breeding terrestrial habitat.  Adult and emigrating 
juvenile amphibians have been shown to avoid clearcut areas adjacent to vernal pools 
(Patrick et al. 2006).  This disruption of connectivity, along with loss of the critical features 
of the forest floor that provide protection, temperature and moisture regulation, foraging, 
and overwintering to obligate vernal pool species, would constrain subsequent colonization 
and recolonization of these vernal pools by target vernal pool species and/or promote use 
of those pools by other, more aggressive species such as green frogs or bullfrogs.  

These impacts would be largely unavoidable.  Working in the pools when the amphibians 
have left the pools for the season would avoid one set of impacts (i.e., to the breeding and 
larval stages), but would simply displace impacts to the terrestrial life stage of the vernal 
pool amphibians, as many vernal pool species spend a substantial portion of their annual 
life cycle in the surrounding woodlands.  Even if the remediation work were to occur during 
the low-flow season and after the spring breeding and migration period, this would not avoid 
direct mortalities to vernal pool juveniles and adults living in the leaf litter or in shallow 
burrows.  These are slow-moving organisms that are especially vulnerable to ground 
disturbance or soil compaction.  Further, the impacts of remediation in a given pool would 
last multiple years beyond the season in which that remediation takes place, thereby 
adversely affecting the breeding potential of the local population.  Because vernal pool 
amphibians have strong site fidelities, they would unsuccessfully attempt to return to 
disturbed vernal pools, even if the pools are no longer suitable for breeding.  

While an effort has been made to site access roads away from vernal pools (as discussed 
in Section 5.2.2), this was not possible in connection with the alternatives requiring vernal 
pool remediation because of the access required adjacent to and in the vernal pools.  
Additionally, many of the access road alignments for the floodplain alternatives are 
constrained by severe topography, the river itself, and logical connection points to existing 
public roads that would be integral to the construction process.  In any event, the 
adjustment of access road locations would not prevent the impacts that would unavoidably 
occur from soil removal and replacement within and near the vernal pools targeted for 
remediation.  
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5.3.7.3 Restoration Methods 

A number of restoration procedures are available that would attempt to address the impacts 
described above and to restore the affected vernal pools.  Those restoration procedures are 
described in this section.  However, there are significant constraints on the ability of these 
procedures to re-establish the pre-existing conditions and functions of vernal pools.  Those 
constraints and the resulting long-term prognosis for recovery of this habitat type are 
discussed in the next section.   

The first step in the restoration effort for vernal pools would be to collect additional data on the 
existing conditions and functions of each vernal pool.  Data collection would include a 
baseline functional assessment, which would include the size and geographical extent of the 
pools, resident plant and animal species (including any state-listed species), source of 
hydrology, typical annual water levels and duration of wetness, relationship to other vernal 
pools in the area or network, usage of adjacent habitats (including predominant migratory 
patterns) by vernal pool animals, and composition of the predator community.  In addition, as 
micro-topography and elevations within a given depression can be the most important factor 
influencing requisite vernal pool water levels, a detailed pre-construction topographic survey 
is critical to the restoration of a vernal pool.  Based on these data, design plans would be 
developed, which would likely include specifications for similar parameters to those discussed 
above for forested wetlands.   

The implementation of the work related to vernal pool restoration would likely include the 
following steps, which would be coordinated with the various phases of the remediation 
process, as indicated below: 

Site Preparation Phase   

1. Conduct any necessary investigations for state-listed species, such as screening for 
wood turtles or Jefferson salamanders, as well as more complete investigations of the 
use of the pool by obligate vernal pool amphibian species and an assessment of the non-
breeding habitat conditions surrounding the pool.  

2. Identify any specific habitat features that are to be avoided and preserved consistent with 
the remediation plan (e.g., wolf trees, downed woody debris, or standing dead trees) and 
review procedures to afford their protection.  

Clearing, Grubbing, and Site Access Phase 

1. Evaluate cut woody debris for preservation and subsequent re-use as habitat features; 
set aside selected material separately from woody debris to be removed from the site. 
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2. Implement any necessary construction-phase monitoring for state-listed species (if any) 
and/or sensitive vernal pool species (e.g., monitoring for wood turtles and Jefferson 
salamanders).  

3. Ensure preservation of any specific habitat features that have been designated to be 
avoided and preserved consistent with the remediation plan.  

Backfilling and Grading Phase 

1. Layer soils in lifts to re-establish existing zonation to the extent practicable.  Use low 
ground pressure machinery, as necessary, to minimize compaction in the distribution of 
soils. 

2. Use grade stakes and pre-remediation topographic mapping and data to re-establish the 
pre-remediation topography to the extent practicable.  In this regard, make efforts to 
establish the original configuration of depressional areas and swales in proximity to the 
vernal pool that contribute to surface water conveyance to the pool, soil moisture, and 
overall habitat conditions. 

3. Promote microtopographic variability, consistent with current conditions in the pool, by 
embedding some organic debris within the replacement soils.   

4. Place at least a two-inch layer of mulch composed of leaf litter from trees characteristic of 
the nearby floodplain forest to the extent practicable. 

Placement of Woody Debris and Other Habitat Features 

1. Distribute dead woody debris over and into the ground surface as appropriate depending 
on pre-remediation coverage by such debris. 

2. Consider placement of other habitat features, such as boulders or slash piles, outside of 
the pool to provide suitable cover, as appropriate, for vernal pool animals, based upon 
final pre-remediation inventory and specifications. 

3. Install any specific habitat features designed to replace features used by state-listed 
species. 

Seeding and Planting 

1. Apply a wetland seed mix (or other acceptable mix) to the disturbed portions of the vernal 
pool.  
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2. Plant trees, shrubs, and herbaceous species as detailed on final planting plans 
approved for the site.  These plans would include, to the extent feasible, replanting any 
state-listed plant species that would be impacted and/or any affected plant species that 
are relied upon by state-listed animal species.  

3. Manage the new plantings according to final detailed specifications. 

4. Implement an invasive species control plan immediately after planting. 

Following the construction phase of restoration, a monitoring program would be established, 
typically for a period of five years after restoration.  The details of this program would be 
determined during design, but would likely include semi-annual or annual inspections of the 
replanted vegetation during the growing season, as well as annual inspections of the vernal 
pools in the spring during the monitoring period.  See also Section 4.5 above.  The program 
would also include an invasive species monitoring and control plan.   

5.3.7.4 Evaluation of Restoration Constraints and Post-Restoration Conditions 

Despite the implementation of the restoration procedures described in Section 5.3.7.3, there 
are significant constraints on the ability to restore vernal pools.  Restoration of a vernal pool 
would require, first and foremost, the re-establishment of the requisite hydrologic regime, 
which is, in turn, dependent on specific surface flow patterns through the floodplain as well as 
microtopographic and soil conditions that have developed within the floodplain depressions, 
each of which would be very difficult to reproduce for an isolated vernal pool, let alone a 
complex of such pools.  In addition, it would require the re-establishment of the pre-existing 
soil composition of the vernal pool and the composition and structure of the native vegetation 
within and around the pool, each of which would also be very difficult to reproduce.  These 
difficulties are reflected in literature describing vernal pool creation efforts that have not 
successfully produced the full range of vernal pool functions due to an inability to produce the 
correct hydrology or soil composition (Korfel et al., 2009; Gamble and Mitsch, 2009) and/or a 
situation in which sensitive vernal pool species, such as wood frogs, were driven out by more 
aggressive species such as green frogs (Vasconcelos and Calhoun, 2006).  For these and 
other reasons, discussed further below, the ability to restore vernal pools is limited and highly 
susceptible to failure.106 

                                                      

106  In some example areas, as discussed in Section 5.3.7.1, certain pools that were identified by 
Woodlot (2002) as vernal pools in fact function like permanently inundated deep marshes or backwaters, 
although they may still perform some vernal pool functions.  In these cases, the challenges in restoration 
are more akin to those discussed above in restoring deep marshes or backwaters, although there may 
be additional difficulties in re-establishing any vernal pool functions these areas may perform.   
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Change in Hydrology:  The most important and distinguishing feature of vernal pools is their 
hydrologic regime.  The depth and duration of flooding are what define these environments, 
provide the proper conditions for breeding by vernal pool species, and exclude other 
organisms that would prey on or otherwise exclude the obligate vernal pool species.  As 
discussed above, vernal pool hydrology is determined by in-pool characteristics (e.g., 
sediment types and stratigraphy, microtopography, foliage cover) as well as surrounding 
drainage characteristics that convey surface water and groundwater into the pool and water 
out of the pool.  Where several of these characteristics are disturbed, efforts to reproduce 
the full complement of these characteristics are unlikely to re-establish existing or 
comparable hydrologic regimes within the vernal pools.  The reconstruction process 
necessary to re-create the vernal pools does not, in any way, mimic the processes by which 
they were formed.  For example, for similar reasons to those discussed above for forested 
floodplain soils, it may not be possible to find and use replacement soils that have the same 
permeability as the current soils in the vernal pools, particularly given the complex 
interbedding of silt and mucky soil layers in the existing soils.  Replacement soils with a 
different permeability would not retain comparable amounts of surface waters and may not 
allow for comparable flow of groundwater into or out of the pools.  In addition, attempts to 
protect or reconstruct the swales that convey water into and out of the vernal pools and to 
re-establish riverbank conditions that would preserve the overbank flooding into the swales 
would not necessarily result in conditions that match current conditions.  Minor changes in 
the surface elevations at control points where surface water is conveyed into and through 
the swales could significantly alter the quantity of flow to the vernal pools.  In addition, loss 
of mature trees surrounding vernal pools would change rates of evapotranspiration, usually 
making the habitats wetter, and thus less suitable for obligate vernal pool species. 

As a result of these factors, despite restoration efforts, the remediated vernal pools may be 
wetter than desirable, allowing predator species such as green frogs, bullfrogs, certain 
invertebrates, or even fish to colonize at the expense of existing vernal pool species; or the 
pools may dry faster than desirable, resulting in hydroperiods too short for vernal pool 
species to successfully reproduce.  Also, degraded water quality (e.g., from unstable soils), 
extended hydroperiods, and temperature increases due to loss of mature tree canopy can 
cause adverse effects on the developing amphibians (e.g., reduction in oxygen to 
developing embryos due to silty soils settling on egg masses; Ranavirus associated with 
warmer water temperatures); and they can cause excessive growth of filamentous algae or 
aquatics such as duckweed, which may adversely affect the suitability of a pool for 
amphibian breeding.   

Change in Vegetation:  Restoration of within-pool vegetation and associated habitat 
functions is related to adequate re-establishment of microtopography, soils, and pool 
hydroperiod; if the resulting hydrologic conditions are too wet or too dry, as discussed 
above, they would result in completely different plant communities and succession.  
Establishing vegetative cover within the affected vernal pools, along with placement of other 
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organic material such as leaf litter and coarse woody debris, would be part of the 
restoration effort for the vernal pools.  However, the complex and mature organic vegetative 
composition (alive and dead) of these pools cannot be re-established in a predictable 
period of time, and numerous factors could derail the plant succession process and result in 
undesirable vegetative growth (e.g., invasive or other aggressive species).  Under optimum 
conditions, and assuming that invasive species could be effectively controlled without 
damaging newly planted and naturally colonizing native species (which is, in fact, unlikely), 
growth rates of the types of shrub species that would be used in these vernal pools typically 
range from 1 to 2 feet per year (Dirr, 1998) following development of an established root 
system (i.e., usually 1 to 2 growing seasons).  Under such conditions, as herbaceous and 
shrub layers develop within the pools and around the pool edges, some of the physical 
aspects and habitat functions associated with the loss of these vegetation strata could 
recover within 5 to 15 years following restoration.  However, flooding may impede the 
success or timing of this recovery process.  Moreover, other vegetation strata would take 
longer to recover.  As discussed for the forested floodplain, the return of mature trees would 
take at least 50 to 100 years if not impeded by floods or invasive species encroachment.  

Changes in Soil Composition, Chemistry, and Stratigraphy.  As noted above, the composition 
and chemistry of the soils within vernal pools are important to the functioning of those pools.  
As with the forested floodplain and shrub/emergent wetlands discussed above, while an effort 
would be made to find comparable soils to use as replacement soils, it would be very difficult 
or impossible to find comparable soils from off-site sources, as the soil chemistry and seed 
bank of the on-site soils are unique to the existing Housatonic floodplain system.  In addition, 
the surface structure of leaves and twigs on the pool bottoms would be extremely difficult, if 
not impossible, to sustain on a long-term basis, since this process occurs naturally under a 
forest canopy.  

Moreover, the use of heavy equipment in the remediation and restoration would result in a 
long-term impact to soils in the form of compaction, as previously discussed in connection 
with forested floodplain and shrub/emergent wetlands.  This could have a particularly serious 
effect on the formation of subterranean burrows by shrews and other small mammals in areas 
around the pools, which are needed by salamanders for overwintering (Montieth and Paton, 
2006); and it would also directly impact wood frogs resting in shallow depressions beneath 
the leaf litter in the pools.  In addition to compaction, final graded soils could subside more 
than expected, affecting water levels in the restored pool in a fashion that limits successful 
use by breeding amphibians. 

Impacts on Surrounding Habitat.  Another key constraint on successful vernal pool restoration 
is the impact of the remediation work on the forested habitat surrounding the pools.  As 
previously discussed, even small impacts to the non-breeding habitats adjacent to vernal 
pools have the potential to reduce the value of this habitat for the vernal pool amphibians and 
thus to impact the functions required for a viable vernal pool ecosystem.  In addition, the 
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closer these impacts are to the vernal pool the more detrimental the effects will be.  
Consequently, as noted in Section 5.3.7.1, recognized management guidelines recommend 
that impacts to non-breeding habitats within 100 feet of a vernal pool should be completely 
avoided, and that impacts to non-breeding habitats between 100 feet and approximately 750 
feet from the pools should be minimized to the extent practicable.  Thus, disturbances of 
those surrounding zones would further undermine efforts to re-establish existing vernal pool 
communities. 

Potential for Recolonization by Sensitive Vernal Pools Species.  Following remediation and 
restoration, re-establishment of the obligate vernal pool species community in the affected 
vernal pools would depend on the site-specific re-establishment of the physical variables 
described above – i.e., the hydrologic conditions in those pools, the substrate and 
topography within the pool, the composition and structure of the vegetation within and 
adjacent to those pools, and the extent of unfragmented forested habitat in the non-
breeding habitats around the pools.  Where the remediation would affect most or 
substantially all of the vernal pools in a given area, as well as portions of the surrounding 
non-breeding habitat, it is highly unlikely that all the factors necessary to re-establish all 
these variables would coalesce to return all those pools to their pre-remediation function as 
vernal pools.   

Further, even if the hydrology and soil structure and composition within the pools and the 
vegetation within and adjacent to these pools were eventually returned to their current 
condition, the interim loss or reduction of sensitive vernal pool species, such as wood frogs, 
and/or their displacement by more aggressive species during that time, would create a high 
potential that those sensitive species would not return or thrive.  For example, wood frogs 
breed only one or two times over their 3-5 year life span, and thus a few years of eliminated 
or severely lowered recruitment levels can negatively impact a local subpopulation.  Hence, 
if there are not sufficient wood frogs in the area to migrate into the vernal pools to breed 
after the new vegetation is established, those pools may no longer support wood frogs.  
Moreover, the disturbance of the vernal pools would increase the likelihood of colonization 
by more opportunistic amphibian species such as green frogs and bullfrogs, whose larvae 
are aggressive predators of wood frog and salamander eggs and larvae.  Thus, there could 
be a long-term or permanent loss of wood frogs from these pools.  Alternatively, if they did 
return, the pools could serve as an “ecological trap” for those frogs and for dispersing 
amphibians lured away from suitable breeding sites.  

Loss of Connectivity to the Network.  The restoration of vernal pools would be strongly 
influenced by the extent to which the connectivity among the various vernal pools in the 
floodplain and between the vernal pools and important non-vernal pool habitat for the vernal 
pool species is adversely affected.  Most wetland-dependent amphibians do not have the 
capability to disperse or migrate if the matrix between habitat elements (breeding and non-
breeding sites) is highly disturbed; therefore, habitat connectivity is key to the viability and 
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sustainability of amphibian populations.  Under floodplain alternatives involving significant 
habitat alteration over widespread areas of the floodplain, it is likely that the connections 
among some number of vernal pools, and between vernal pools and other related habitats, 
would be degraded or lost entirely.   

Proliferation of Invasive Plant Species.  An additional constraint on the ability to 
successfully restore vernal pools is the very real risk of introduction and/or spread of 
invasive plant species as a result of disturbances.  As discussed above under forested 
floodplains, disturbances to the forested areas surrounding the vernal pools represent a 
prime opportunity for expansion of invasive species, such as cattail and purple loosestrife, 
as removing a mature forested system creates primary successional conditions and it is 
under these conditions that aggressive invasive species readily take hold.  This could 
further undermine the overall success of vernal pool restoration activities, as the plant 
community within and near the vernal pools is critical to that habitat. 

Proliferation of New Predatory Animal Species.  Finally, the success of vernal pool restoration 
could be threatened by the introduction of new predatory animal species due to changes in 
habitat resulting from the remediation.  Important predators (e.g., green frogs, bullfrogs) may 
be introduced to individual vernal pools where they did not previously breed, and these 
predators could affect the success of the restoration efforts. 

Conclusion/Long-Term Outlook 

Given the numerous constraints discussed above and the numerous variables that would 
be affected, it is highly likely that, under any remedial alternative that would affect a 
sizeable proportion of the vernal pool habitat in the PSA, the full complement of 
characteristics that contribute to vernal pool functions would not be re-established in at 
least many of those vernal pools despite the implementation of extensive restoration 
procedures.  As a result, there would be a long-term or permanent loss of vernal pool 
functions and obligate species in the PSA.  

5.3.8 Upland Habitats  

5.3.8.1 Description of Habitats 

Some of the floodplain alternatives would impact certain upland habitats.  Within the PSA, 
these habitats include previously disturbed habitats such as cultural grasslands (~ 54 acres) 
and agricultural fields (~ 23 acres), and also include upland forest habitats such as northern 
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hardwoods-hemlock-white pine forest, red oak-sugar maple transitional forest, and 
successional northern hardwoods forest (totaling ~ 87 acres).107 

Cultural grasslands are open, upland fields dominated by grass-like herbs that are periodically 
disturbed, generally by mowing practices.  Situated on relatively level ground, this community 
type lacks a canopy and subcanopy; however, it may include sparse patches of stunted 
shrubs that are often confined to dense colonies along the grassland edges.  Typical shrubs 
found within this community include pussy willow, beaked willow, red-osier dogwood, and 
staghorn sumac.   Herbaceous vegetation is usually dense and can include reed fescue, 
Timothy, Kentucky blue-grass, poverty grass, little bluestem, tall goldenrod, common 
milkweed, wild carrot, common evening primrose, spreading dogbane, common flat-topped 
goldenrod, and spotted knapweed.   

Agricultural upland fields are open fields typically situated on level ground within floodplains of 
actively farmed areas and include crop cultivation and/or grazing.  Because of their proximity 
to rivers and streams, agricultural fields typically contain fertile soils. 

The upland forested areas generally comprise peripheral areas of the PSA.  The northern 
hardwoods-hemlock-white pine upland forests are situated on relatively level to uneven 
ground vegetated with a mixture of broad-leaved and needle-leaved trees.  Typically, the 
canopy layer is dominated by red oak, eastern hemlock, white pine, and sugar maple, and a 
poorly developed subcanopy is dominated by eastern hemlock and American beech.  Shrub 
layer plants generally include hobblebush, striped maple, mountain maple, and Canada elder.  
The herbaceous layer, variable and dependant on canopy dominants, can include Christmas 
fern, shinning ground-fir, evergreen woodfern, Canada mayflower, bracken fern, Swan’s 
sedge, wintergreen, southern running-pine, ground-pine, and partridge berry. 

The red oak-sugar maple transition forests are relatively level to sloping upland forests 
dominated by larger canopy trees of red oak, white ash, sugar maple, American beech, 
eastern hemlock and cherry birch.  This forest type typically includes a sparse subcanopy of 
American hornbeam as well as a sparse shrub layer of maple-leaved viburnum and witch-
hazel.  The herbaceous layer is generally dominated by New York fern, white wood aster, and 
will sarsaparilla.   

Successional northern hardwoods forest are limited in the PSA to small areas mostly around 
borrow pits and other disturbed areas and near residential lots or abandoned fields.  Typical 
species include quaking aspen, gray birch, and white pine.  These forests tend to be younger 
and less developed in plant community structural diversity and organic composition. 

                                                      

107  In addition, based on review of land use information from MassGIS and 2005 aerial photographs, the 
Reach 7 floodplain appears to contain approximately 59 acres of disturbed upland habitats (including 
cultural grassland, agricultural fields, and developed areas) and 20 acres of forested upland habitats.    
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There are 11 state-listed plant and animal species that have NHESP-mapped Priority Habitat 
within the upland habitats in the PSA and that could be found in those habitats.  These 
species are listed in the following table.   

Table 5-9 – State-Listed Species Associated with Upland Habitats in the PSA  

Common Name Scientific Name State Status Habitat Type 

Wood turtle Glyptemys insculpta Special Concern Deciduous forest, shrub 
thicket, open field and 
edges 

Jefferson salamander Ambystoma 
jeffersonianum 

Special Concern Deciduous forest 

Arrow clubtail (dragonfly) Stylurus spiniceps Threatened Forest (used by adults) 

Brook snaketail (dragonfly) Ophiogomphus aspersus Special Concern Forest (used by adults) 

Rapids clubtail (dragonfly) Gomphus quadricolor Threatened Forest (used by adults) 

Riffle snaketail (dragonfly) Ophiogomphus carolus Threatened Forest (used by adults) 

Spine-crowned clubtail 
(dragonfly) 

Gomphus abbreviatus Endangered Forest (used by adults) 

Zebra clubtail (dragonfly) Stylurus scudderi Special Concern Forest (used by adults) 

Mustard white (butterfly) Pieris oleracea Threatened Rich mesic forest (used 
by adults) 

Hairy wild rye Elymus villosus Endangered Rich mesic forest 

Narrow-leaved spring 
beauty 

Claytonia virginica Endangered Rich mesic deciduous 
forest and shrub thicket 

5.3.8.2 Impacts of Remediation 

This section presents a general description of the immediate and near-term impacts from 
floodplain remediation (including access roads and staging areas) on the above-described 
upland habitats.  The longer-term impacts of these activities are discussed in Section 
5.3.8.4.  The specific long-term and short-term impacts of the individual floodplain remedial 
alternatives on these habitats type are described in the evaluations of those alternatives in 
Section 7.   

The impacts from floodplain remediation on the disturbed upland habitats would include 
removal of the existing vegetation and topsoil in the remediation work areas and vegetation 
removal and soil compaction in the areas used for access roads and staging areas.  These 
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activities would thus change the vegetative and soil conditions in these areas.  As these areas 
support altered or early successional plant communities that have more limited ecological 
value than other affected habitats in the PSA, the impacts would likewise be less significant to 
the overall ecosystem.  However, some wildlife species use these disturbed habitats, 
particularly around the edges.  For example, coyotes, raccoons, skunks, and whitetail deer 
are opportunists that utilize disturbed areas and edge habitat for foraging; and wood turtles 
may use the edges of these habitats for nesting.  The remedial construction activities would 
further disrupt these species’ use of these areas. 

In the forested upland habitats, the impacts of remediation would include many of the same 
impacts described in Section 5.3.4.2 for floodplain forests.  These would include removal of all 
live trees and other vegetation, as well as removal of all dead tree snags and downed woody 
debris, from the areas subject to soil removal or construction of access roads and staging 
areas.  These activities would also produce changes in soil conditions due to replacement of 
existing soil with soil from external sources and compaction of the soil.  As a result of these 
impacts, there would be a loss of habitat for the wildlife species that use these forested 
uplands, such as black bears, whitetail deer, opossum, mink, mice, voles, shrews, various 
snakes, salamanders, and birds.  In addition, the removal of upland forest areas, which are 
part of the overall wooded riparian/floodplain corridor of the Housatonic River, would 
contribute to the overall loss and fragmentation of forested habitat in that corridor and the 
resulting effects on wildlife that depend on that corridor, as discussed above.     

5.3.8.3 Restoration Methods 

Available restoration procedures for previously disturbed upland habitats such as cultural 
grasslands and agricultural fields would consist mainly of re-grading and preparation of 
surface soils followed by seeding and/or replanting activities with an appropriate upland seed 
or plant mix.108  For impacted upland forest habitats, restoration procedures would be similar 
to those described in Section 5.3.4.3 for floodplain forest habitats except that soil organic 
matter and organic amendments (e.g., mulch, coarse woody debris) are less important and 
invasive species control is generally less critical.  For both disturbed upland habitats and 
upland forest habitats, planting plans would identify specific species and planting or seeding 
densities and would be based upon the composition of the impacted habitat, the surrounding 
habitat types, and any specific characteristics (e.g., use by state-listed species) of the affected 
upland community. 

                                                      

108  For areas that are used for dewatering or staging of excavated sediments or soils, more extensive 
activities may be required prior to regrading and seeding or replanting.  Such post-use restoration 
activities for the temporary staging areas would be specified during design. 
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5.3.8.4 Evaluation of Restoration Constraints and Post-Restoration Conditions 

The potential for successful restoration of impacted upland habitats would vary considerably 
among the various upland habitat types.  Cultural grasslands and agricultural fields support 
altered or early successional plant communities.  Restoration of these habitats should be 
readily accomplished with proper soil preparation and reseeding or replanting.  Following 
reseeding or replanting, these habitats, if subsequently left alone, should return to a natural 
state; and no significant long-term impacts from the remediation would be expected.     

Upland forest restoration, however, would be subject to many of the same constraints as 
floodplain forests, discussed in Section 5.3.4.4.  These constraints relate to the time 
associated with the regrowth of a mature forested community, genetic stock of the plant 
material, and disruption in plant community succession from events such as adverse weather, 
predation by wildlife, and invasive plant species colonization.  Despite restoration and 
replanting measures, long-term impacts would be expected in the cleared upland forested 
areas.  The number of years before the impacted areas return to a condition approaching 
their pre-remediation condition would depend on the age of the vegetative community in the 
remediation work area, the extent of the disturbance (as larger impacted areas would take 
longer to re-vegetate), and the effects from invasive species or other disturbances.  For 
example, where an upland forest consists of mature trees of 50-100 years old, the plant 
community succession would be similar to that described above for floodplain forest – i.e., 
under optimal conditions, 5 to 15 years to progress to the sapling/shrub stage, 20 to 25 years 
to reach the young forest stage, and at least 50 to 100 years to return to a mature forest.  
These timeframes assume that the vegetative progression is not impeded by colonization by 
invasive species.  In general, although issues with invasive plant species are more likely in 
wetland and floodplain environments (Zedler and Kercher, 2004), a number of the invasive 
species recorded in and in proximity to the PSA, such as Japanese barberry, bush 
honeysuckle, common and glossy buckthorn, bishop’s goutweed, oriental bittersweet, and 
garlic mustard, are capable of colonizing upland as well as wetland environments. 

During the lengthy period until the affected upland forest habitats return to their prior 
condition, there would be a loss, displacement, or reduction in the wildlife species that use 
those habitats.  As noted above, these would include black bears, whitetail deer, opossum, 
mink, mice, voles, shrews, various snakes, salamanders, and birds.  They would also include 
a number of state-listed species, such as Jefferson salamander, mustard white, water shrew, 
wood turtle, and zebra clubtail.  Further, the long-term alteration of the upland forest areas 
would contribute to the fragmentation of the overall wooded riparian/floodplain corridor of the 
Housatonic River, with the attendant long-term disruption of the dispersal and migratory 
movements of both resident and migratory wildlife species that rely on that corridor. 
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5.4 Overview of Assessment of Impacts on State-Listed MESA Species  

In addition to the evaluations of the impacts on the various habitats in the Rest of River area 
(as discussed in Section 5.3), GE has conducted a specific evaluation of the extent to which 
each of the sediment, floodplain, and treatment/disposition alternatives would affect each 
state-listed species identified by NHESP under MESA to have Priority Habitat in the PSA or in 
other Rest of River areas subject to remediation.  These evaluations are provided in the 
document entitled “Revised Assessment of MESA Issues for Rare Species Under Remedial 
Alternatives,” which is Appendix L to this report.  That document is based on updated Priority 
Habitat mapping provided by NHESP to GE in late March 2010 for the Housatonic River 
corridors between the Confluence and Woods Pond Dam (encompassing Reaches 5 and 6) 
and between Woods Pond and Rising Pond Dam (encompassing Reaches 7 and 8), 
combined with information about the remedial alternatives.  NHESP has mapped Priority 
Habitat for 49 state-listed species in those corridors.  Appendix L presents a separate 
assessment for each such species that could be impacted by any of the sediment, floodplain, 
or treatment/disposition alternatives – which amount to 35 of these species.109  For each of 
those species, the assessment presents the following: 

• A discussion of the life cycle and habitat requirements of the species;  

• A description of the location(s) of the mapped Priority Habitat in Reaches 5 through 8, 
including the suitability of conditions within that Priority Habitat for the species; 

• An evaluation of the extent of the local population or populations of the species in these 
reaches; 

• A quantitative evaluation of the extent of impacts of each individual sediment, floodplain, 
and treatment/disposition alternative – as well as each combination of sediment and 
floodplain alternatives evaluated in this report, as identified in Section 1.8 – on the Priority 
Habitat of the species, including both impacts from remediation activities and impacts 
from associated access roads and staging areas; 

                                                      

109  GE acknowledges that compliance with MESA is not restricted to areas formally mapped as Priority 
Habitats, but also includes other areas, if any, where information on the occurrence of a state-listed 
threatened, endangered, or special concern species has been received by NHESP (321 CMR 10.13).  In 
addition to the species with mapped Priority Habitat, four additional state-listed species were observed 
by Woodlot Alternatives (2002), during its ecological surveys in 1998-2000, to be present in the PSA 
(see note in Table 1 of Appendix L).  However, since NHESP has not mapped Priority Habitat for these 
species within Reaches 5, 6, 7, or 8, detailed assessments have not been conducted for those species.  
GE knows of no other specific information on the occurrence of state-listed species in the Rest of River 
area. 
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• An assessment of whether each such remedial alternative (or combination) would result 
in a “take” of the species under MESA; and 

• An assessment of whether each alternative (or combination) that would result in a “take” 
would impact a significant portion of the local population(s) of the species. 

MESA and its regulations prohibit a “take” of a state-listed species except in certain defined 
circumstances.  Under those regulations, a “take” means, in reference to animals, “to harass, 
harm, pursue, hunt, shoot, hound, kill, capture, collect, disrupt the nesting, breeding, feeding, 
or migratory activity, or attempt to engage in any such conduct”; and in reference to plants, it 
means “to collect, pick, kill, transplant, cut or process or attempt to engage or assist in any 
such conduct” (321 CMR 10.02).  As discussed in Section 2.1.3 above, GE believes that 
regulatory provisions such as this that do not address hazardous substances that will remain 
on-site or the media containing them do not constitute ARARs under CERCLA.  Nevertheless, 
as also noted there, GE has identified such provisions, including the MESA prohibition on a 
take, as ARARs at EPA’s direction, and the evaluations of individual state-listed species in 
Appendix L have likewise evaluated, for each species, whether the remedial alternatives 
would result in a take. 

The MESA regulations also contain a provision (321 CMR 10.23) authorizing the Director of 
the MDFW to permit a take, at his or her discretion, if: (a) the project proponent has 
“adequately addressed alternatives to both temporary and permanent impacts to State-listed 
Species”; (b) “an insignificant portion of the local population would be impacted”; and (c) the 
project proponent “agrees to carry out a conservation and management plan that provides a 
long-term Net Benefit to the conservation of the State-listed Species.”110  However, that 
provision is not an ARAR, not only for the reason given above, but for additional reasons as 
well.  Section 10.23 provides that, if the three above-listed conditions are met, the MDFW 
Director may or may not permit a take, thereby giving him complete discretion as to whether 
to do so.  Thus, if those conditions are met, the section does not provide any “standard, 
requirement, criteria, or limitation” (as required by Section 121(d)(2)(A) of CERCLA) with 
respect to whether the Director should allow a take.  In addition, application of the Net Benefit 
requirement in the present context, allowing solicitation of a party’s agreement to unspecified 
conservation and management measures in return for a take, would constitute an attempt to 
recover compensation for a take, which is a form of natural resource damages.  Under its 
Consent Decree, GE has already provided compensation for natural resources damages at 
this Site, including those associated with response actions (see CD ¶ 114.b), and has 

                                                      

110  A Net Benefit is defined as “an action, or set of actions, that contributes, on its own or in the context 
of other actions, significantly to the long-term conservation of a State-listed Species and the 
conservation contribution to the impacted State-listed Species exceeds the harm caused by [the] 
proposed Project or Activity” (321 CMR 10.02).  
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covenants from the federal and state governments not to seek additional such damages in the 
absence of a failure of Woods Pond Dam or Rising Pond Dam (CD ¶¶ 161, 166, 176).  

Nevertheless, since the extent and severity of a take are also relevant to some of the 
evaluation criteria used for assessing remedial alternatives – namely, the long- and short-term 
adverse impacts from implementing an alternative, as well as overall protection of the 
environment – Appendix L includes an evaluation of whether, for each alternative (or specified 
combination of alternatives) that would result in a take of a state-listed species, the activities 
constituting the take would adversely impact a significant portion of the local population of that 
species.  The results of those evaluations are presented in order to provide additional 
information for applying the evaluation criteria mentioned above.  However, for the reasons 
given above, those evaluations do not evaluate or present a long-term Net Benefit plan. 

EPA’s January 15, 2010 conditional approval letter for the 2009 Work Plan directed GE to 
address, in the Revised CMS Report, a number of specific points raised by NHESP on GE’s 
MESA evaluations presented in its March 2009 Interim Response.  Those points are 
addressed below.111 

Extent of Local Population.  In GE’s prior MESA evaluations, the local population of each 
species was considered to be that which is situated within the mapped Priority Habitat area(s) 
defined by NHESP for the Housatonic River Valley between the Confluence and Woods Pond 
Dam (including any portions of that mapped habitat located outside the 1 mg/kg isopleth that 
marks the lateral boundary of the PSA).  NHESP’s comment, reiterated by EPA in its January 
15, 2010 letter, is that this constitutes an “overly narrow” definition of the local population in 
many cases.  GE agrees that, in some cases, where warranted by contiguous habitat and the 
dispersal or foraging characteristics of a given species, the local population of a species may 
extend not only throughout but also outside of the PSA (both laterally and longitudinally), and 
indeed has considered that fact in assessing the impacts of PCBs on the local populations of 
certain ecological receptors (e.g., mink).  In general, as discussed in the Introduction to 
Appendix L, GE has considered the following in determining the extent of the local population 
of the state-listed species for purposes of its evaluations: 

• The factors considered in assessing the extent of the local population(s) include the 
Priority Habitat mapping, available literature regarding the species’ documented 

                                                      

111  EPA’s January 15, 2010 letter also directed GE to evaluate all alternatives with respect to their 
potential impacts on threatened and endangered species in Connecticut.  Based on review of the extent 
of impacts from the remedial alternatives, GE has determined that the remedial construction activities 
under any of those alternatives would not adversely impact any threatened or endangered species in 
Connecticut.  The potential impacts from PCBs under the various remedial alternatives on such species 
in Connecticut have been evaluated by comparing fish tissue PCB levels in the Connecticut portion of 
the river to the IMPG approved by EPA for threatened and endangered species, as noted in the IMPG 
comparison sections in Section 6.   
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movement, dispersal, and foraging characteristics, average home range, and typical 
degree of interconnectedness among proximate populations of that species, as well as 
site-specific habitat characteristics that might either connect or separate known 
occurrences and/or populations. 

• NHESP has stated that species observations in close proximity, grouped into occurrences 
(also known as “element occurrences”), indicate the geographic location presumably 
inhabited by a population of that species, taking into account a species’ life cycle needs 
(NHESP, 2008).  Thus, in the absence of site-specific or species-specific factors 
indicating otherwise, species-specific mapped Priority Habitat delineated by NHESP in a 
given stretch of river and floodplain would be expected to provide a reasonable 
approximation of the area used by or necessary to support a local population.   

• In many cases, the NHESP-mapped Priority Habitat extends laterally well beyond the 
PSA and the Reach 7/8 floodplain, and the local population is generally considered to 
extend to those lateral boundaries of the Priority Habitat. 

• In evaluating the longitudinal extent of the local population, consideration of the factors 
listed in the first bullet above indicates that:   

 For most species with Priority Habitat in Reaches 5 and/or 6, based on the location 
and extent of that Priority Habitat and the foraging and dispersal characteristics of the 
species, the extent of the local population is fairly represented by the mapped Priority 
Habitat area(s) in those reaches.  For example, for many such species, the Priority 
Habitat is limited to a certain discrete area or areas with boundaries fully contained 
within that stretch, or there is no Priority Habitat for at least two miles downstream of 
Woods Pond Dam (thus indicating that the dam may serve as a separation barrier 
limiting the extent of the local population); and, for animals, the individuals within that 
stretch would not be expected to traverse long distances to another Priority Habitat.  
For such species, it appears that the downstream end of the mapped Priority Habitat 
in Reaches 5/6 marks the boundary of the local population.   

 In such cases, where there is additional mapped Priority Habitat for the species in 
Reaches 7 and/or 8, with a considerable separation distance from the upstream 
habitat, two local populations have been identified – one upstream and one 
downstream of Woods Pond Dam.   

 For species that have Priority Habitat only in the stretch downstream of Woods Pond 
Dam, the extent of the local population is fairly represented by the mapped Priority 
Habitat area(s) between Woods Pond and Rising Pond Dams, unless there are 
specific circumstances indicating that the local population would extend beyond that 
mapped habitat or that there is more than one local population in that stretch.   
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 If there are site-specific or species-specific considerations indicating that the local 
population may extend beyond the Priority Habitat in a given stretch, such as where 
contiguous Priority Habitat extends upstream of that stretch (e.g., for wood turtles) or 
where the species would be expected to traverse long distances in foraging (e.g., for 
bald eagles), the local population has been defined to extend beyond the Priority 
Habitat in a given stretch.                 

Distribution of Species within Priority Habitat.  The second point raised by NHESP and 
repeated by EPA is that, in assessing impacts, GE should not assume that given species is 
equally distributed throughout the mapped Priority Habitat, since the actual distribution of a 
species may be clumped and habitat quality can vary considerably within the mapped Priority 
Habitat.  As discussed in the Introduction to Appendix L, the revised evaluations presented in 
that appendix do not make that assumption if there is a basis for further specification of the 
species’ distribution within the mapped habitat.  For example, where the actual habitat in 
portions of the mapped Priority Habitat is not suitable for the species given its life cycle 
characteristics, impacts on those habitat areas are considered to be of lesser or no 
significance to the local population.  Thus, as an illustration, a plant or animal species that 
does not normally inhabit aquatic riverine habitat was not assumed to be present within the 
river, even if the river is within the applicable mapped Priority Habitat.  In addition, for those 
species where GE has received additional information from NHESP regarding density within 
the mapped habitat (e.g., mustard white butterfly), that information has been used in the 
assessment for that species.  Otherwise, however, since the actual distribution of a species 
(including potential clumping) within the mapped habitat is unknown, it has been assumed 
that the species could be present anywhere within the suitable habitat that falls within the 
NHESP-designated Priority Habitat; and that assumption was used in assessing potential 
impacts on the local population. 

Assumption of > 20% Impact.  NHESP has commented that GE should not assume that an 
impact on greater than 20% of the acreage of the Priority Habitat for a given species would 
necessarily result in an impact to a significant portion of the local population.  GE has not 
made such an automatic assumption.  In the evaluations in Appendix L, the percentage of 
impact on Priority Habitat has been used only as an initial guideline, to be considered 
together with the particular characteristics of the species, the suitability of various portions of 
the mapped habitat, and other relevant factors.  For example, for a plant species that does 
not normally inhabit riverine areas, even a large impact on the riverine portion of mapped 
Priority Habitat would not indicate an effect on a significant portion of the local population.  
Conversely, for a species that relies on vernal pools for breeding, an impact to the vernal 
pools used by that species, even if they constitute a small portion of the overall Priority 
Habitat, would affect a significant portion of the local population.  In short, each species-
specific assessment reviews the relevant qualitative as well as quantitative considerations in 
assessing whether a particular alternative would impact a significant portion of the species’ 
local population. 
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Comments Relating to Net Benefit Assessment.  The last three NHESP comments repeated 
by EPA relate to application of the long-term Net Benefit prong of 321 CMR 10.23.  They 
assert that:  (a) in assessing a Net Benefit plan, GE should consider off-site mitigation options 
as well as on-site actions; (b) an evaluation of Net Benefit should be undertaken even where 
there is a preliminary assessment that an activity will affect a significant portion of the local 
populations, because “habitat management and habitat restoration could off-set remediation 
impacts in certain cases”; and (c) even where there is no dispute that an alternative would 
impact a significant portion of the local population, GE should nevertheless determine 
whether a Net Benefit plan could be developed.  As shown above, the Net Benefit provision of 
the MESA regulations is not an ARAR for the Rest of River, and thus not has not been 
evaluated in the revised evaluations in Appendix L.  We note, however, that in those 
evaluations, GE has considered the habitat restoration components of a given remedial 
alternative, including those relating to state-listed species (as described in the restoration 
methods subsections of Section 5.3 above), in evaluating whether that alternative would 
impact a significant portion of the local population of the species.  Thus, to the extent that 
such measures would reduce or mitigate the impacts, they have been considered.  

5.5 Process for Determining Restoration Performance Standards  

It is anticipated that performance standards would be established to assess the success of 
the restoration of the various habitats affected.  As defined by SERI (2005), a performance 
standard (also called a design criterion or success criterion) is a specific state of ecosystem 
recovery that indicates or demonstrates that an objective has been attained.  SERI gives the 
following examples: 

“For example, if the objective is to reestablish tree cover with a particular species 
composition and abundance on former cropland . . . and an intervention to realize 
that objective is to plant tree saplings of particular species at specified densities . . ., 
then a plausible performance standard would be the establishment of a young forest 
that contained certain species of trees with minimal thresholds for tree species 
density, tree height, and collective canopy closure within a specified timeframe. 
Another potential example of performance standards would be the attainment of a 
threshold percentage of herbaceous vegetative cover in a seeded area within a 
given timeframe.”  (SERI, 2005, p. 12) 

It would be premature at this point to attempt to establish specific performance standards for 
the Rest of River when the remedial alternative has not yet been selected and the necessary 
design work has not been conducted.  Accordingly, consistent with EPA’s General Comment 
10 on the CMS Report, we have considered the process for establishing performance 
standards.  This section provides a summary of that process. 
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5.5.1 Development of Draft Performance Standards 

The initial step in the process of determining performance standards for restoration of 
affected habitats would be to develop a draft set of performance standards.  This step 
would involve a number of important considerations, as described below.   

First, it would be necessary to determine the type of performance standards to be 
established – i.e., general goals versus specific measurable criteria.  General goals might 
include, for example, such objectives as maintenance of overall flood storage capacity, 
preservation of viable habitat for state-listed species (if feasible), etc.  Specific measurable 
criteria could include criteria such as survival of planted trees and shrubs, areal cover by 
native herbaceous species, cover by invasive species, percent of an area covered by a 
particular type of wetland, depth and percent organic matter of topsoil, fraction of specified 
substrate types, and/or amount of coarse woody material per riverbank length or wetland 
acre.    

Second, it is important that performance standards be expressed in terms of measurable or 
observable parameters that are amenable to being designed, controlled, and managed, 
which are generally attributes of physical structure.  As discussed in Section 5.1.3, such 
structurally based parameters are related to and give rise to the ecological functions of the 
relevant habitats; but they are less variable and more reliably measured than most 
functions themselves and are more amenable to being designed, controlled, and managed 
as part of a restoration program (although in some instances, as discussed in Section 5.3 
above, even these parameters cannot in fact be controlled or managed).  Thus, such 
parameters should serve as the basis for the performance standards. 

Third, performance standards must be realistic.  As discussed in Section 5.3, re-
establishment of existing conditions and functions for many of the affected habitats is 
unlikely to occur or would take many decades, if it would occur at all.  This needs to be 
recognized in setting performance standards so as to avoid setting standards that are 
unlikely to be achieved and so that the standards that are set take into account the 
constraints involved for each habitat type.  For example, standards for tree restoration 
should not call for the establishment of large canopy species in riverbank areas where, due 
to stabilization techniques, such trees would not be present, and should in other areas 
reflect the fact that the newly planted trees cannot be expected to resemble the removed 
mature trees for at least 50-100 years.  As another example, where restoration of a network 
of currently viable vernal pools, such as those supporting wood frogs, is unlikely to result in 
the re-establishment of the breeding population of that species, a performance standard 
based on re-establishment of that population should not be set, as achievement of that 
standard would be expected to fail.  Setting unrealistic performance standards in the face of 
assessments indicating a high probability of failure is not a rational approach.        
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Fourth, it would be necessary to consider the appropriate methods for assessing achievement 
of the performance standards.  For example, for certain pre-established standards, 
achievement would be assessed by comparison of measured parameters to those standards.  
This would include standards such as 80% survival of trees, 95% coverage by herbaceous 
species outside the foliar coverage of trees, less than 5% coverage by invasive species, and 
the like.          

Fifth, as part of developing performance standards for any restoration scenario, a monitoring 
program would be developed to measure the parameters that form the basis for that standard.  
Monitoring would be needed to assess the status and progress of the restoration areas in 
achieving performance standards, and also to identify corrective actions warranted to 
maintain recovery on the proper trajectory.  Monitoring would be conducted on each of the 
community types subject to restoration activities, with data obtained on specific variables 
pertinent to each community type as established in the performance standards.  

Sixth, time frames would be established both for monitoring and for assessing achievement 
of the performance standards.  Time frames could be specific (e.g., five years), or could be 
tied to the achievement of a specific performance standard (e.g., 80% cover of native plant 
species) or group of standards, or could be a combination of these options.  Certain 
standards may have short-term targets or benchmarks with a more intense level of 
monitoring, followed by longer-term monitoring at reduced intensity provided short-term 
goals are met.  Where appropriate, goals may be based upon establishing a trajectory to 
success over a multi-year period, with monitoring frequency adjusted over that period 
provided the rate of trajectory is being met.    

Finally, in addition to a monitoring program, a plan would be developed that would outline the 
nature and timing of specific management or corrective actions to be taken depending on the 
results of environmental monitoring.  This plan may be an adaptive management plan.  
Adaptive management is an approach for coping with the complexity of natural resource 
management through the application of site-specific information in an iterative process of 
monitoring and response.  Under this approach, response measures are taken (if needed) 
based upon the results of monitoring to react to undesirable results, the response measures 
are then also monitored to obtain feedback, and an iterative approach develops in the 
process of achieving project restoration goals.  This approach allows for mid-course 
corrections to respond to monitoring results and other factors that affect the trajectory toward 
achieving performance standards.  Adaptive management also includes provisions for 
adjustment or revision of the performance standards themselves if the monitoring data 
indicate that the standards initially established will not be achieved regardless of the actions 
taken.    
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5.5.2 Process for Finalizing Performance Standards 

In the development of draft performance standards, methods of achieving those standards, 
and the associated plans discussed above, GE would consult and coordinate with EPA.  A 
complete draft of performance standards would then be developed, and input from other 
stakeholders would be obtained through soliciting their comments on the draft performance 
standards.  The performance standards would then be revised considering the stakeholder 
input, and the standards would be finalized through the process of GE’s submission and 
EPA approval of a document setting forth those standards and associated plans. 

5.6 Carbon Footprint Analysis/Greenhouse Gas Inventory 

In addition to evaluating the impacts from implementation of the remedial alternatives on the 
various ecological habitats in the Rest of River, GE has developed an estimate of the carbon 
footprint of each alternative as an additional measure of short-term effectiveness.  Appendix 
M contains a greenhouse gas (GHG) inventory/carbon footprint analysis that estimates 
emissions associated with each of the different sediment, floodplain, and 
treatment/disposition alternatives, as well as the selected sediment-floodplain combinations.  
This carbon footprint was based on carbon dioxide (CO2), methane (CH4), and nitrous oxide 
(N2O) emissions anticipated to result from activities associated with implementing each 
remediation alternative.  This analysis was conducted in accordance with the Climate Leaders 
Greenhouse Gas Inventory Protocol, titled Design Principles, published by EPA (2005e).  In 
accordance with that guidance, overall emissions for each alternative have been reported as 
metric tons (tonnes) of carbon dioxide equivalents (CO2-eq).   

The inventory presented in Appendix M provides information on the anticipated activities from 
each alternative that are expected to result in emissions, as well as the methods used to 
make the calculations, as recommended by EPA (2005e).  The following sources of 
emissions are among those included in this analysis: 

• Direct Emissions: Emissions resulting from activities such as transportation of 
materials/equipment to/from the site, construction activities (e.g., tree clearing/site 
preparation, access road/staging area construction, installation of steel sheeting, bank 
stabilization, placement of isolation layer/armor stone, sediment and floodplain soil 
removal, sediment dewatering/stockpiling/ stabilization), decay of chipped trees, and final 
treatment (if applicable) and disposition of materials in a regulated landfill. 

• Indirect Emissions:  Emissions resulting from the generation of purchased electricity 
used for water treatment, chemical extraction (TD 4), and thermal desorption (TD 5). 
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• “Off-Site” Emissions:  Emissions resulting from off-site activities such as production of 
steel sheet piling, quarrying of rip rap (armor stone), refining of diesel fuel, excavation of 
gravel/backfill from borrow pits, and cement/concrete manufacture.   

The inventory presented in Appendix M includes estimates of anticipated GHG emissions 
expected to occur during the timeframe over which each project alternative is anticipated to 
be implemented, as they would be associated with activities such as sediment removal, 
floodplain soil removal, and ancillary activities such as construction of staging areas and 
access roads.112   

Summary tables that present estimated emissions for each sediment alternative, floodplain 
alternative, sediment-floodplain combination, and treatment/disposition alternative, reported 
by the above emission categories and sub-categories (e.g., transportation vs. construction), 
are provided in Appendix M (Summary Tables 1 through 4).  Figures providing a graphical 
depiction of the estimated GHG emissions for these alternatives (and combinations)  are also 
provided in Appendix M (Figures M-1 through M-4).  Detailed calculations are presented 
separately in backup tables in Appendix M (Tables M-1 through M-54) for each alternative 
(and combination of sediment-floodplain alternatives). 

The results of these estimates are presented in the evaluations of the sediment alternatives, 
floodplain alternatives, combinations of sediment-floodplain alternatives, and treatment/ 
disposition alternatives in Sections 6 through 9.  However, some general points are noted 
here.  As expected, tonnes of CO2-eq emissions were found to increase with the quantities of 
removed sediments and floodplain soils, due to the associated increase in energy 
expenditures.  Calculated emissions for the alternatives involving removal range from 
approximately 37,000 tonnes (SED 10) to 470,000 tonnes (SED 8) for the sediment 
alternatives; from 3,000 tonnes (FP 2) to 78,000 tonnes (FP 7) for the floodplain soil 
alternatives; and from 40,000 tonnes (SED 10/FP 9) to 520,000 tonnes (SED 8/FP 7) for the 
combinations of sediment and floodplain alternatives.   

For the treatment/disposition alternatives, evaluations were conducted for a range of removal 
scenarios, with the lower bound based on a combination of SED 3 and FP 2 and the upper 
bound based on a combination of SED 8 and FP 7.  Excluding TD 2 (disposition in a local in-
                                                      

112  For certain activities, direct emissions would extend beyond the project timeframe.  These consist of 
the emissions relating to changes in forest carbon stocks – i.e., those from the removal and chipping of 
trees to facilitate access road/staging area construction and floodplain soil removal, and those relating to 
the replanting of trees as part of site restoration.  Annual net CO2 emissions resulting from the decay of 
chipped trees and from changes in carbon sequestration rates due to removal of mature trees and 
replanting with saplings will extend beyond the project duration, and will eventually reach an equilibrium 
in net emissions at least several decades after project completion.  However, to provide comparability 
with the other CO2 emissions estimated for the remedial alternatives and given the temporal variability in 
the component emission rates, only the cumulative direct emissions resulting from these components 
over the project implementation timeframe have been included in this analysis. 
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water CDF), which would only handle a portion of the removed sediments, lower-bound 
emissions range from 5,500 tonnes to 66,000 tonnes and upper-bound emissions range from 
61,000 tonnes to 1,100,000 tonnes.  For both the lower and upper bounds, this range reflects 
a range from TD 3 (disposition in a local Upland Disposal Facility) to TD 5 (thermal 
desorption).    

In order to put the estimated emissions for these alternatives into perspective, a table 
summarizing several comparison equivalencies is also presented in Appendix M (Summary 
Table 5).  This table provides some context regarding the emissions reported therein by 
illustrating the size/quantity of other GHG-emitting activities that would be equivalent to the 
estimated emissions from each alternative (or combination).  Specifically, the number of 
passenger vehicles that would emit an equivalent quantity of CO2-eq in one year, the number 
of barrels of oil consumed that would emit an equivalent amount of CO2, and the number of 
homes from which the energy used in one year would emit an equivalent amount of CO2, are 
presented.  As an example, the emissions estimated to result from the implementation of SED 
6 – approximately 130,000 tonnes of CO2-eq – correspond to the annual output of 
approximately 25,000 passenger vehicles, consumption of 300,000 barrels of oil, or the 
annual power usage of 11,000 homes.    

5.7 Evaluation of Impacts on Local Communities and Public and Worker Safety 

This section provides a brief summary of the approach used to evaluate the short-term 
impacts of the sediment, floodplain, and treatment/disposition alternatives on local 
communities, public safety, and remediation workers.   

For each alternative, GE has considered the impacts on the local communities in terms of 
disruption of recreational and other uses of the affected areas, and in terms of effects on 
various quality-of-life parameters, such as effects stemming from increased noise, dust, and 
traffic.  These impacts have been evaluated by considering the types of recreational and other 
activities that would be affected; the general extent of noise, dust, traffic, and other quality-of-
life effects that would be generated; and the length of time that such impacts would last in 
various portions of the river, floodplain, and neighboring areas under each alternative.     

In addition, for each alternative, GE has considered the public safety risks from the increased 
truck traffic on public roads to transport excavated or treated materials off-site for disposal 
(where relevant) and/or to transport backfill or construction materials to the site.  GE has also 
considered potential risks to the on-site remediation workers during implementation of the 
alternative. To assess these transport and worker impacts, quantitative estimates have been 
developed on GE’s behalf by ENVIRON International Corporation (ENVIRON) of the short-
term risks of transportation and work site accidents associated with the sediment, floodplain, 
and treatment/disposition alternatives.  The estimates of transportation-related risks consist of 
the estimated numbers and probabilities of accident-related injuries and fatalities related to 
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the increased off-site truck traffic that would be associated with the alternatives.  These 
estimates have been based on site-specific and alternative-specific estimates of the numbers 
and distance of truck trips, combined with published information on truck transportation 
accident frequencies.  The estimates of work site risks consist of the estimated numbers and 
probabilities of accident-related injuries and fatalities that would be suffered by remediation 
workers during work site operations under the various alternatives.  These estimates were 
based on site-specific and alternative-specific estimates regarding worker categories and 
labor time, combined with published information on worker accident frequencies for given 
labor categories.  The methodology used in developing these estimates is described in detail, 
and the resulting estimates are presented, in a separate report provided in Appendix N, 
prepared by ENVIRON.  These estimates are referenced and considered in the evaluations of 
the remedial alternatives in Sections 6 through 9.  

Finally, GE has identified and considered measures that would be taken to avoid, minimize, or 
mitigate adverse impacts on the local communities, to the extent practicable.  To avoid 
repetition in the later evaluation sections, those measures would include the following:   

• Construction and transport activities would be avoided at night except where necessary, 
and would be minimized on weekends and holidays to the extent practical.   

• In order to decrease the impact of transport/disposition operations, vehicles would be 
properly maintained and would avoid, where practical, travel through densely populated 
areas.   

• If circumstances necessitate travel through populated areas, appropriate measures would 
be taken to ensure the safety and well-being of the impacted communities (e.g., traffic 
control, consultation with local public officials).   

• Routine air monitoring would be performed during construction activities in accordance 
with a project-specific community air monitoring plan.   

• Dust and odors would be controlled via wetting and/or covering as needed.   

• Prior to and throughout the construction process, information would be distributed to the 
public through appropriate avenues (e.g., flyers, newspaper ads, public information 
meetings).   

• Engineering controls and other measures would be considered, as necessary, on an 
alternative-specific and area-specific basis to reduce the detrimental short-term impacts 
of construction activities associated with the alternatives.   
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Despite these measures, however, substantial short-term impacts from the remedial 
alternatives would be unavoidable, as discussed in the evaluation of the specific alternatives. 
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BMP Type Application(s) Description Limitations/Notes 
Minimization of 
access road width 
 

Avoid/minimize  
overall impacts 

Construction access roads in cross-country settings can create significant disturbances.  Keeping 
the width of such roads to 15-20 feet will generally allow for safe passage of heavy equipment 
while minimizing physical impacts to soils and vegetation.  

Uneven topography can provide challenges 
that require additional material.  Pull-offs 
need to be provided at regular intervals to 
allow construction vehicles to travel in 
opposite directions, which will effectively 
double the width of roads in certain areas. 

Swamp/timber mats,  
plywood sheets, 
AlturnaMATS® 
 

Wetland/stream 
crossings 

Timber mats are typically 12” x12” timbers bolted connected together to form single mats; usually 
6-8 feet wide and 16-20 feet long; used for wetland crossings in order to minimize rutting caused 
by heavy machinery.  Plywood sheets can be lain down in succession to allow for small vehicles 
with rubber tires or rubberized tracks to pass through wetlands with minimal damage.  AlturnaMats 
are light-weight, easy to handle, half-inch thick polyethylene slip-resistant ground protection 
devices.  They are available in dimensions up to 4 feet by 8 feet and generally weigh less than 100 
pounds, therefore can be moved without heavy machinery.     

Timber mats need to be installed using 
heavy machinery and their availability can be 
limited for large projects.  Plywood sheets 
are only to be used for very small vehicles.  
AlturnaMats will only work for smaller to 
moderately-sized mechanical equipment. 

Poled fords 
 

Stream crossings Used for perpendicular crossings with shallow water depths, stable stream bottoms, and if an 
historic access road exists or the crossing is at a narrow reach of the stream/wetland.   

Poled fords should not be used to cross 
previously undisturbed streams and banks.   

Rubberized tracks, 
wide tires, 
lightweight 
equipment, low 
ground pressure 
equipment 
 

Minimize rutting 
and soil 
compaction 

Equipment with rubberized tracks spreads the weight of vehicle equipment over a much larger 
surface, reducing ground pressure and enabling the vehicle to move more freely through wet, 
unstable substrates.  Reduces rutting, soil scarification, and soil compaction in sensitive areas.  
For work within sensitive areas, such as wetlands, increasing the width of tires will increase 
traveling surface area and therefore reduce the amount of ground pressure exerted by the 
equipment. Reduces rutting and soil compaction as improves maneuvering of the vehicle.  Impacts 
can be lessened by reducing the size of equipment used.  This will reduce the amount of pressure 
to the travel surface as well as the necessary width of access ways and staging areas.  Smaller, 
lighter equipment will minimize soil compaction, rutting, and overall disturbance.  Using equipment 
that reduces the pressure it exerts on the ground can minimize impacts to sensitive areas. 
Equipment with a ground pressure of less than 3 pounds per square inch (psi) for work in 
wetlands/sensitive areas can help minimize soil compaction and rutting.   

Rubberized tracks are not be compatible with 
certain pieces of machinery. Wide tires may 
be costly and will require a wider travel 
surface area.  Lightweight vehicles may only 
work for select elements of construction that 
don’t require larger, heavy equipment. 

Long-reach 
excavators 

Minimization of 
bank and aquatic 
habitat 
disturbance 

These have buckets attached to a long arm, increasing the reaching ability of the equipment, 
allowing the equipment to be situated farther away from work, minimizing travel distance through 
undisturbed or unstable soils.  Long-reach excavators can preclude the need to drive into a 
sensitive area to perform work if a stable staging area can be provided close by.   

These vehicles generally require very long 
swing radii for the arms, which could 
necessitate additional and significant tree 
clearing in non-target remedial areas. 

Straw-based 
materials for erosion 
control (e.g. hay 
bales, straw bales, 
straw wattles) 

Erosion control; 
mulch for 
exposed soils 

Hay bales are generally used for erosion control purposes.  When used to protect areas from 
erosion, they are intended to slow the velocity of flows and trap sediments behind them, 
preventing siltation of sensitive areas; most specifically downgradient areas with open and/or 
flowing water.  Straw bales are often favored over hay bales for use as erosion control barriers and 
mulch because they are composed of the dried stalks left over after a grain is harvested and they 
do not contain the plant’s seeds.  Therefore, they will not spread growth of unwanted species.   
Straw wattles are constructed from a biodegradable netting sock stuffed with straw and are used 
as an erosion control device at unstable sites.  Since they are biodegradable, they may also be left 
in place once construction is complete.       

Hay bales can be difficult to install under 
frozen conditions, and can generally only be 
used for 6-12 months before needing 
replacement.  Straw bales are generally 
more expensive than hay bales and 
availability can be limited in the Northeast.   
Straw wattles are not generally intended for 
steep slopes, but rather, to stabilize low to 
moderate grades where there is a broad 
area of disturbance – they are not 
recommended for slopes greater than 3%.  
All these materials may be a hindrance to 
small animal movement.   

Silt fencing Erosion control Silt fencing is constructed of a permeable geotextile fabric secured by wooden stakes driven into 
the ground.  It is installed as a temporary barrier to mark the limits of work and to prevent 
sediments from flowing into an unprotected and/or sensitive area from a disturbed site.   Silt fence 
can also be used as a temporary barrier to keep small wildlife out of a work area.  Once work is 

Silt fences pose a serious long-term obstacle 
to movement of smaller, more sensitive 
wildlife, as the material degrades very slowly.  
Frozen or rocky ground makes installation 
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complete and soils are stabilized, silt fence materials (i.e., geotextile fabric and wooden stakes) 
should be removed and properly disposed off-site.  

difficult. 

Sheet piling, coffer 
dams, port-a-dams, 
silt curtains 

In-water 
activities; siltation 
control; trench 
wall/bank 
stabilization 

In-water activities require protection against sediments and debris from entering the water body.  
This is best achieved by installing in-water barriers surrounding the work area.  Sheet piling, coffer 
dams (often sand-filled sacks), or silt curtains can provide a means of filtering sediments out of the 
water and can also serve as the limits of work, prohibiting aquatic organisms from entering the 
area.  All barriers should be removed as soon as work activities are complete, as they can impede 
flows and limit aquatic animal movement.   

All these devices fare poorly in waters with 
substantial velocity, unless they can be 
installed parallel to the flow.  Port-a Dams 
are not usable in greater than 8’ of water, 
and sand bag coffer dams do not work well 
in water greater than 2-4’ in depth. 

Erosion control 
blankets 

Soil stabilization Erosion control blankets are generally composed of biodegradable or synthetic materials.  These 
blankets are used as a temporary or permanent aid to prevent erosion, stabilize soils, and protect 
seeds from foragers while vegetation is re-colonizing.   

Erosion control blankets are not 
recommended for very steep (i.e. greater 
than 15%) slopes or on rocky soils.   

Temporary swales 
and sediment basins 

Stormwater 
management 

Used to control stormwater and/or to dewater excavation areas.  Swales usually consist of a ditch 
lined with rip rap, trap rock, erosion control blankets, or other materials and are used to intercept, 
redirect, and convey surface flows in order to prevent erosion prior to discharge.  Temporary 
sediment basins allow sediment in runoff to be filtered out before water is released into wetlands 
or other unprotected and/or sensitive areas.    

Adequate bottom stabilization of swales is 
needed to prevent scouring.  Sediment 
basins need to be adequately sized based 
on expected rain events and contributing 
drainage area. 

Coffer dams Stream flow 
diversion 

Coffer dams placed in a stream channel parallel to flows allow for diversion of flows such that one 
portion of the channel can be dewatered so stream bottom sediments may be removed.  

Usually need to be used in conjunction with 
pumps to keep groundwater from 
discharging into the dried portion of the 
streambed/work area. 

Water bars and 
check dams 

Stormwater 
management 

These measures control water velocities into and within temporary stormwater swales. Water bars 
are linear features constructed across an access way to redirect water flow off of the road surface 
to prevent erosion.  They consist of a shallow trench just upgradient of a short berm and are 
installed at a downward sloping angle across the road.  Check dams are typically constructed of 
rip rap or other stone material, while short-term check dams can be constructed of staked hay 
bales.  These structures are placed across a swale to reduce velocities. 

Water bars can impede vehicular movement 
and must be routinely maintained.  
Temporary check dams should be inspected 
at least once per week and within 24 hours 
of the end of heavy precipitation events. 

 



 
 

 
 

Figure 5-1a.  Preferred Floodplain Construction Window to Avoid/Minimize Rare Species Impacts in Reach 5A 
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American bittern Botaurus lentiginosus                         
Arrow clubtail Stylurus spiniceps                       
Brook snaketail Ophiogomphus aspersus                       
Common moorhen Gallinula chloropus                         
Mustard white (Butterfly) Pieris oleracea                         
Ostrich fern borer moth Papaipema sp. 2 near pterisii             
Rapids clubtail Gomphus quadricolor              
Riffle snaketail Ophiogomphus carolus                         
Spine-crowned clubtail Gomphus abbreviatus              
Wood turtle Glyptemys insculpta                         
Zebra clubtail Stylurus scudderi                      

 
Preferred timing for floodplain construction 

 Construction during this period will likely increase adverse impacts to the species
 
Notes:  
 -  The triangle floater is not present in floodplain habitats and therefore is not included in the floodplain construction table above. 
 -  Due to the removal of the plant species biomass and seed bank from soil removal activities, it has been determined that there is no 

preferred construction window for plant species and therefore mapped rare plants have not been included in the table above 
 
 

Figure 5-1b.  Preferred Riverine/Riverbank Construction Window to Avoid/Minimize Rare Species Impacts in 
Reach 5A 

Common Name Scientific Name 
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American bittern Botaurus lentiginosus                         
Arrow clubtail Stylurus spiniceps                       
Brook snaketail Ophiogomphus asperses                       
Common moorhen Gallinula chloropus                         
Mustard white (Butterfly) Pieris oleracea                         
Ostrich fern borer moth Papaipema sp. 2 near pterisii             
Rapids clubtail Gomphus quadricolor              
Riffle snaketail Ophiogomphus carolus                         
Spine-crowned clubtail Gomphus abbreviates              
Triangle floater Alasmidonta undulate             
Wood turtle Glyptemys insculpta                         
Zebra clubtail Stylurus scudderi                      

 
 Preferred timing for riverine/riverbank construction 

 Construction during this period will likely increase adverse impacts to the species
 
Notes:  
 -  Due to the removal of the plant species biomass and  seed bank from sediment removal activities, it has been determined that there is no 

preferred construction window for plant species and therefore mapped rare plants have not been included in the table above. 



  
 

 
 

Figure 5-2a.  Preferred Floodplain Construction Window to Avoid/Minimize Rare Species Impacts in Reach 5B 
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American bittern Botaurus lentiginosus                         
Arrow clubtail Stylurus spiniceps                       
Jefferson salamander Ambystoma jeffersonianum             
Mustard white (Butterfly) Pieris oleracea                         
Rapids clubtail Gomphus quadricolor              
Spine-crowned clubtail Gomphus abbreviatus              
Wood turtle Glyptemys insculpta                         
Zebra clubtail Stylurus scudderi                      
 

Preferred timing for floodplain construction 
 Construction during this period will likely increase adverse impacts to the species

 
Notes:  
-   Since the terrestrial phase of the Jefferson salamander generally occurs underground in forested uplands, the floodplain construction 

window is based upon protecting the breeding pools within the PSA. 
-   Due to the removal of the plant species biomass and seed bank from soil and sediment removal activities, it has been determined that 

there is no preferred construction window for plant species and therefore mapped rare plants have not been included in the table above. 
 
 

Figure 5-2b.  Preferred Riverine/Riverbank Construction Window to Avoid/Minimize Rare Species Impacts in 
Reach 5B 
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American bittern Botaurus lentiginosus                         
Arrow clubtail Stylurus spiniceps                       
Mustard white (Butterfly) Pieris oleracea                         
Rapids clubtail Gomphus quadricolor              
Spine-crowned clubtail Gomphus abbreviatus              
Wood turtle Glyptemys insculpta                         
Zebra clubtail Stylurus scudderi                      

 
 Preferred timing for riverine/riverbank construction 

 Construction during this period will likely increase adverse impacts to the species
 
Notes:  
-   The Jefferson salamander is not generally present in riverine/riverbank habitat and therefore is not included in the riverine/riverbank 

construction table above.   
 -  Due to the removal of the plant species biomass and seed bank from soil and sediment removal activities, it has been determined that 

there is no preferred construction window for plant species and therefore mapped rare plants have not been included in the table above. 



  
 

 
 

Figure 5-3a.  Preferred Floodplain Construction Window to Avoid/Minimize Rare Species Impacts in Reach 5C 
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American bittern Botaurus lentiginosus                         
Arrow clubtail Stylurus spiniceps                       
Bald eagle Haliaeetus leucocephalus             
Common moorhen Gallinula chloropus                         
Jefferson salamander Ambystoma jeffersonianum             
Mustard white (Butterfly) Pieris oleracea                         
Rapids clubtail Gomphus quadricolor              
Water shrew Sorex palustris             
Wood turtle Glyptemys insculpta                         
Zebra clubtail Stylurus scudderi                      

 
Preferred timing for floodplain construction 

 Construction during this period will likely increase adverse impacts to the species

 
Notes:  
-   Since the terrestrial phase of the Jefferson Salamander generally occurs underground in forested uplands, the floodplain construction 

window is based upon protecting the breeding pools in the PSA. 
-   Due to the removal of the plant species biomass and seed bank from soil removal activities, it has been determined that there is no 

preferred construction window for plant species and therefore mapped rare plants have not been included in the table above. 
 
 

Figure 5-3b.  Preferred Riverine Construction Window to Avoid/Minimize Rare Species Impacts in Reach 5C 
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American bittern Botaurus lentiginosus                         
Arrow clubtail Stylurus spiniceps                       
Bald eagle Haliaeetus leucocephalus             
Common moorhen Gallinula chloropus                         
Rapids clubtail Gomphus quadricolor              
Water shrew Sorex palustris             
Wood turtle Glyptemys insculpta                         
Zebra clubtail Stylurus scudderi                      

 
 Preferred timing for riverine construction 

 Construction during this period will likely increase adverse impacts to the species
 
Notes:  
-   There is no riverbank stabilization/remediation required under any alternative in Reach 5C. 
-   The Jefferson salamander and mustard white are not generally present in riverine habitat and therefore are not included in the riverine 

construction table above.   
 -  Due to the removal of the plant species biomass and seed bank from sediment removal activities, it has been determined that there is no 

preferred construction window for plant species and therefore mapped rare plants have not been included in the tables above. 
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6. Analysis of Remedial Alternatives for Sediments and Riverbanks 

This section provides detailed descriptions and evaluations of the ten alternatives identified 
for addressing sediments and riverbanks (referred to as sediment alternatives).  

As detailed in the CMS Proposal and 2009 Work Plan, the ten sediment alternatives that 
have been developed and approved by EPA for evaluation (SED 1 through SED 10) 
encompass a broad range of options from no action to the removal of over 2 million cubic 
yards of sediment and 35,000 cubic yards of riverbank soil that would take over a half 
century to complete.   Development of the remedial alternatives focused primarily on the 
Rest of River reaches with the highest PCB concentrations in sediments, specifically 
Reaches 5 and 6 (the PSA), and to a lesser degree Reaches 7 and 8.  As noted in Section 
1.7 above, EPA agreed that (apart from no action) MNR is the only remedial alternative to 
be evaluated for the further downstream reaches (Reaches 9 through 16).   

The ten sediment alternatives were summarized in Section 3.1.1 and in Table 1-1.  For 
convenience, the alternatives are summarized again below.  This summary focuses on the 
remediation of sediments.  Note that the term “capping,” when used alone, refers to 
engineered capping; thin-layer capping is identified separately and refers to a 6-inch sand 
cover to enhance natural recovery.  The term “removal” refers to removal followed by 
capping (or, for SED 7 and SED 8, removal followed by backfilling), unless otherwise 
indicated.  In addition, all of the alternatives involving sediment removal also include 
stabilization of the riverbanks in Reaches 5A and 5B with removal of bank soil where 
necessary, except for SED 10, which involves bank stabilization and bank soil removal in 
only portions of those reaches.  The riverbank remediation/stabilization component of these 
alternatives was described in Section 3.1.4 and is not repeated in the following summary. 

• SED 1 – No action in all reaches. 

• SED 2 – MNR with institutional controls in all reaches. 

• SED 3 – Sediment removal in Reach 5A, MNR in Reach 5B, a combination of thin-layer 
capping and MNR in Reach 5C, thin-layer capping in Woods Pond, and MNR for the 
remainder of the Rest of River. 

• SED 4 – Combination of sediment removal, capping and thin-layer capping from 
Confluence to Woods Pond Dam.  This alternative includes, in addition to the same 
elements as SED 3, sediment removal and thin-layer capping in Reach 5B and Woods 
Pond, capping in portions of Reach 5C, and thin-layer capping in portions of the 
backwaters. 



 

 6-2 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

• SED 5 – Combination of sediment removal, capping, and thin-layer capping from the 
Confluence to Woods Pond Dam and thin-layer capping in Rising Pond.  This 
alternative involves the same elements as SED 4 with additional sediment removal in 
Reaches 5B and 5C, capping alone in a portion of Woods Pond, and thin-layer capping 
in Rising Pond. 

• SED 6 – Combination of sediment removal, capping, and thin-layer capping from the 
Confluence to Woods Pond Dam, and a combination of capping and thin-layer capping 
in the Reach 7 impoundments and Rising Pond.  This alternative involves the same 
elements as SED 5 with additional removal in Reach 5C and the backwaters, thin-layer 
capping in the Reach 7 impoundments, and a combination of capping and thin-layer 
capping in Rising Pond. 

• SED 7 – Combination of sediment removal, capping, and thin-layer capping from the 
Confluence to Woods Ponds Dam, in the Reach 7 impoundments, and Rising Pond.  
This alternative involves the same elements as SED 6 with additional removal in 
Reaches 5A and 5B and backfilling rather than capping in those reaches, additional 
removal in the backwaters and Woods Pond, and sediment removal in portions of the 
Reach 7 impoundments and Rising Pond. 

• SED 8 – Removal of sediments, followed by backfilling, in all areas of the main channel 
and backwaters of the River from the Confluence to Woods Pond Dam, in the Reach 7 
impoundments, and in Rising Pond, with the depth of removal set as the depth to which 
PCBs above 1 mg/kg are estimated to occur (1 mg/kg depth horizon), and MNR for the 
remaining portions of the Rest of River.  

• SED 9 – Combination of sediment removal and/or capping for the entire River from the 
Confluence to Woods Pond Dam, the Reach 7 impoundments, and Rising Pond, with 
variable depths of removal/capping. 

• SED 10 – Removal of sediments to a depth of 2 feet in portions of Reach 5A that have 
been selected to avoid or minimize ecological harm, and removal of sediments to a 
depth of 2.5 feet in portions of Woods Pond that contain elevated PCB concentrations, 
without subsequent capping or backfilling.    

Where these alternatives specify a combination of remedial technologies (e.g., removal and 
capping) for a specific reach or subreach, the areas where each technology would be 
applied were described in Section 3.1.1.  Further, each alternative includes (or, in the case 
of SED 1, assumes) the continuation and maintenance of biota consumption advisories as 
necessary to limit the public’s consumption of fish and other biota from the River.  
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Table 6-1 provides, for each sediment alternative, a summary of the removal volumes and 
depths and remediation areas for each reach of the river.  Specifically, this table lists, for 
each alternative and each reach, the depth and volume of removal, acres of replacement 
capping or backfill in removal areas, acres of capping without prior removal, acres of thin-
layer capping, and acres subject to MNR.    

To evaluate the alternatives, EPA’s PCB fate, transport, and bioaccumulation model was 
used to quantify the PCB reductions in sediment, water column, and fish predicted to result 
from implementation of each alternative.  The use of this model in the CMS evaluations was 
described in detail in Section 3.2.113  The resulting sediment and fish PCB concentrations 
for each alternative were compared to the relevant IMPGs in those media, using an 
appropriate spatial scale and type of sediment or fish concentration for the human or 
ecological receptor group subject to the IMPG in question.  The averaging areas and other 
assumptions used in these comparisons were described in Section 3.5.  The water column 
PCB concentrations predicted by the model were used for comparisons to the chemical-
specific ARARs for PCBs, as described in Section 3.5.1. 

Each alternative has been evaluated in detail based on nine criteria: the three General 
Standards and six Selection Decision Factors specified in the Permit (described in Sections 
2.1 and 2.2 above).  The results of these detailed evaluations are presented in Sections 6.1 
through 6.10 for each of the 10 alternatives.   

For the purposes of the evaluations in this section, it has been assumed that the sediment 
remedial alternatives would be conducted independently from the floodplain remedial 
alternatives.  However, it would be more effective and efficient to implement any sediment 
remediation in conjunction with floodplain remediation.  For example, the construction of 
access roads and staging areas would be less disruptive if sediment remediation and 
floodplain soil remediation were conducted at the same time.  Since any selected remedy 
for the Rest of River will involve both a sediment remediation component and a floodplain 
remediation component, this Revised CMS Report presents comparative evaluations for 
selected combinations of sediment and floodplain alternatives (listed in Section 1.8), rather 
than providing separate comparative analyses for the sediment and floodplain alternatives 
(as in the original CMS Report).  Those comparative evaluations are presented in Section 8. 

                                                      

113   A separate analysis was conducted for the impoundments in the Connecticut portion of the River, 
as described in Section 3.2.5. 
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6.1  Evaluation of Sediment Alternative 1  

6.1.1 Description of Alternative 

SED 1 is the no action alternative.  As required by the NCP, it was evaluated for all reaches 
of the Rest of River and provides a baseline against which other sediment alternatives can 
be compared.  SED 1 would not include any sediment or riverbank remediation in the Rest 
of River area – i.e., no additional remediation beyond the remediation already conducted or 
planned for areas upstream of the Confluence.  Rather, it would rely on those completed 
and ongoing upstream source control and remediation measures, along with natural 
recovery processes (e.g., silting over with cleaner sediments) in the Rest of River, to reduce 
potential exposures to PCBs in the sediments over time.  It would not include any long-term 
monitoring to track these reductions.  Upstream source control and remediation measures 
were described in Section 2.3 of the CMS Proposal and summarized in Section 1.4 above.  
These activities have included installation of NAPL collection systems at and near the 
former GE plant site, sediment and bank remediation activities in the Upper ½-Mile and 1½-
Mile Reaches, additional remediation activities in the floodplain and former oxbow areas 
adjacent to the East Branch of the River, and sediment and lower bank soil remediation in 
the West Branch adjacent to Dorothy Amos Park (which represent the major identified PCB 
source in the West Branch).  Ongoing and planned future activities that will result in further 
reductions in PCB inputs to the Rest of River include remediation of an additional area at 
the former GE plant site adjacent to the East Branch (known as East Street Area 2-South), 
remediation of Silver Lake, and remediation of the Unkamet Brook Area (including Unkamet 
Brook).   

Although not specifically part of this alternative, it is assumed that Massachusetts and 
Connecticut would keep in place the existing biota consumption advisories based on PCBs, 
as necessary (see Section 3.8.1).  The consumption advisories in Massachusetts warn 
against eating fish, frogs and turtles from the Housatonic River in Massachusetts, as well as 
eating ducks from the River between Pittsfield and Rising Pond.  In Connecticut, the PCB 
fish consumption advisories for the Housatonic River vary by species, location, and group of 
potential consumers (e.g., children and pregnant women), ranging from “do not eat” (for a 
few species and locations) to advice to limit fish meals to one meal per month or week.  (In 
addition, both Massachusetts and Connecticut have state-wide fish consumption advisories 
based on mercury levels in fish.)  It is also assumed that the existing institutional controls 
relating to the inspection, monitoring, and maintenance of the dams and bridges on the 
River would continue under other authorities (as discussed in detail in Section 3.8.2).  
These existing requirements would ensure that any contaminated sediments or bank soils 
that would be contacted, removed, or released during repair, modification, replacement, or 
removal of those structures would be properly characterized, managed, and/or disposed of, 
and that any other potential adverse impacts from the work would be addressed.  As also 
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noted in Section 3.8.2, GE would agree that, to the extent that the handling or disposition of 
these materials would involve the incurrence of additional costs attributable solely to the 
presence of PCBs at concentrations that would require special handling or disposition, GE 
would consider reimbursing the owner for those incremental costs. 

6.1.2 Overall Protection of Human Health and the Environment – Introduction  

The first General Standard in the Permit, “Overall Protection of Human Health and the 
Environment,” requires an evaluation of whether a remedial alternative “would provide 
human health and environmental protection, taking into account EPA’s Human Health and 
Ecological Risk Assessments.”  As discussed in Section 2.1.1, application of this standard 
to a particular sediment remedial alternative relies heavily on the consideration of several 
other Permit criteria – notably: (a) a comparison of sediment and fish PCB concentrations 
predicted to result from implementation of the alternative to the human health and 
ecological IMPGs, which represent the levels that EPA considers to be protective of human 
health and ecological receptors based on the HHRA and ERA; (b) compliance with ARARs; 
(c) long-term effectiveness and permanence of the alternative, including long-term adverse 
impacts on health or the environment; and (d) short-term effectiveness.  In these 
circumstances, the evaluation of whether SED 1 would be protective of human health and 
the environment is presented at the end of Section 6.1 so that it can take account of the 
evaluations under those other criteria, as well as other aspects of the alternative and other 
factors relevant to the protection of health and the environment.  This same approach will 
be followed for the other sediment alternatives.   

6.1.3 Control of Sources of Releases  

SED 1 does not include any remediation activities within the Rest of River area.  PCB levels 
in the water column and surface sediments would be reduced over time, due to reductions 
in upstream PCB inputs to the Rest of River that have already occurred and will continue as 
a result of the completed and remaining remediation activities upstream of the Confluence, 
as well as natural recovery processes within the Rest of River.  For example, water column 
data collected from the station located immediately upstream of the Confluence 
(Dawes/Pomeroy Avenue) indicate that the upstream in-river and upland remediation has 
reduced the concentration of PCBs in the East Branch water column by a factor of three to 
five under both base flow and storm conditions (see Section 3 of the RFI Report [BBL and 
QEA, 2003] for pre-remediation data and the MIA-S for post-remediation data).114   

                                                      

114  Annual average pre-remediation PCB concentrations at Dawes/Pomeroy (based on 1996-1998 
non-stormflow monitoring data) ranged from approximately 50 to 70 nanograms per liter (ng/L, also 
expressed as parts per trillion).  Post-remediation routine monitoring data collected in 2007 at this 
location (presented in the MIA-S) were considerably lower, averaging approximately 20 ng/L.  
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Likewise, the annual average PCB mass (or “load”) entering the Rest of River from the East 
Branch, based on the model simulations, has exhibited a dramatic reduction due to the 
upstream remediation.  For example, the East Branch PCB load over the first 5 years of the 
model projections (see Section 3.2.2.4) is 90% lower than the load over the last 5 years of 
the model validation period (i.e., 1999-2004; EPA 2006a).  Some additional decreases in 
this PCB load are anticipated based on the ongoing planned remediation activities 
summarized in Section 6.1.1.    

The existing dams along the River would continue to limit movement of the PCB-containing 
sediments within the impoundments behind the dams, thereby reducing the potential for 
transport of those PCB-containing sediments to further downstream reaches.  While failure 
of those dams could lead to the release of the sediments impounded behind them, 
measures are in place under other authorities to prevent or minimize that possibility, 
regardless of changes in land use that may alter River transport processes and the amount 
of sediment transported to and within the Rest of River.   

As noted in Sections 1.4 and 3.8.2, the two principal dams on the River in Massachusetts, 
Woods Pond Dam and Rising Pond Dam, are owned by GE and subject to the CD. GE 
currently monitors and maintains those dams through frequent visual inspections, with 
detailed inspections of the dams’ structural stability on a periodic basis, and the 
performance of maintenance and repairs as needed.  The other dammed impoundments in 
Massachusetts have considerably lower concentrations of PCBs in sediments as well as 
lower sediment volumes (which would reduce any potential impacts of dam failure).  In any 
event, as discussed in Section 3.8.2, those dams, as well as the six dams on the River in 
Connecticut, are licensed and regulated by FERC, which requires maintenance and 
inspections of those dams as appropriate.  Continuation of these activities would help 
ensure that the dams remain intact, minimizing the potential for any future release and 
transport of sediments in the impoundments behind the dams.  Further, even if the owner of 
one of the non-GE-owned dams in Massachusetts or Connecticut did decide to remove the 
dam, the regulatory requirements discussed in Section 3.8.2 would ensure that any 
contaminated sediments are properly addressed.   

The extent to which the sediment alternatives would control PCB releases was assessed 
using the following metrics calculated by the EPA model:  (1) the mass (load) of PCBs 
passing Woods Pond and Rising Pond Dams and the mass of PCBs transported from the 

                                                                                                                                                  

Similarly, pre-remediation storm event monitoring data tended to be higher than post-remediation.  For 
example, pre-remediation concentrations collected during a September 1999 storm event ranged from 
approximately 50 to 1000 ng/L; by comparison, storm event samples collected during an April 2007 
storm event (which had much higher flows than the September 1999 event) generally ranged from 25 
to 200 ng/L. 
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River to the floodplain within the PSA; and (2) the ability of a flood to cause PCBs buried in 
the sediment to become available for exposure.   

Control of the PCB mass transported within the River and to the floodplain was assessed by 
comparing 5-year averages calculated from model outputs over the first 5 and last 5 years 
of the projections, for each of the different sediment alternative projections.  Five-year 
averages were used to minimize the effects of annual variations in flows and associated 
PCB transport on these comparisons.  Furthermore, projection results from the first 5 years 
of SED 1 were used as the reference point to represent current conditions for all sediment 
alternatives in these comparisons.   

Control of flood impacts on buried PCBs was assessed by examining predictions of erosion 
and subsequent changes in surface sediment PCB concentrations attributed to the extreme 
flow event simulated in Year 26 of the projection (see Section 3.2.2.1) as well as other large 
storm events included in the simulation period. 

Based on EPA’s model, under SED 1 the annual average PCB mass passing Woods Pond 
Dam is predicted to decrease by 37% over the 52-year model projection period (i.e., from 
20 kilograms per year [kg/yr] to 13 kg/yr), and the annual average PCB mass passing 
Rising Pond Dam is predicted to decrease by 41% over the same period (i.e., from 19 kg/yr 
to 11 kg/yr).115  Similarly, the annual average PCB mass transported from the River to the 
floodplain within Reaches 5 and 6 is predicted to decrease by 50% over the model 
projection period (i.e., from 12 kg/yr to 6 kg/yr). 

To evaluate the effects of an extreme flow event that may expose buried sediments, 
temporal profiles of model-predicted reach-average PCB concentrations in surface 
sediments resulting from SED 1 over the 52-year model projection period are shown on 
Figure 6-1b.  The model results indicate that the extreme flow event simulated in Year 26, 
which has a return frequency between 50 and 100 years, would not result in the exposure 
of buried PCBs at higher concentrations than those already present in the surface sediment 
prior to the event.  Under SED 1, EPA’s model predicts no perceptible change (e.g., less 
than 0.1 mg/kg) in reach-average surface sediment (top 6-inch) PCB concentrations in the 
PSA following the extreme event (Figure 6-1b).  Similar imperceptible or small changes in 
reach-average surface sediment PCB concentrations were predicted in reaches 
downstream of the PSA (the only notable increase in sediment concentration predicted to 
result from the extreme event in Reaches 7 and 8 is a 0.5 mg/kg increase in Reaches 7F 

                                                      

115  The total volume of water associated with these annual average PCB loads ranges from 50 to 110 
billion gallons per year flowing over Woods Pond Dam and from 85 to 225 billion gallons per year 
flowing over Rising Pond Dam. 
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and 7G).  While the model predicts varying extents of sediment erosion in these reaches 
during this event, the underlying sediments contain PCBs at concentrations similar to those 
of the scoured surface sediments, resulting in no perceptible changes in reach-average 
surface sediment PCB concentrations.    

6.1.4 Compliance with Federal and State ARARs 

The potential chemical-specific ARARs identified by GE for SED 1 are listed in Table S-1.a 
in Appendix C.  Those ARARs include the federal and state water quality criteria for PCBs.  
The federal water quality criteria consist of a freshwater chronic aquatic life criterion of 
0.014 µg/L (parts per billion) and a human health criterion of 0.000064 µg/L based on 
consumption of organisms or water and organisms.116  The Massachusetts criteria are the 
same.  The Connecticut water quality standards for PCBs include the same freshwater 
chronic aquatic life criterion of 0.014 µg/L.  For human health protection, Connecticut has 
not to date revised its prior criterion of 0.00017 µg/L.  That criterion does not constitute an 
ARAR, since it is less stringent (and less up-to-date) than the federal criterion (see 40 CFR 
§ 300.5).  However, in December 2009, CDEP proposed to revise that criterion to 
0.00000056 µg/L, and that proposal is currently pending.   

To evaluate whether SED 1 would achieve those criteria, GE reviewed the water column 
PCB concentrations predicted by EPA’s model for SED 1.  As discussed in Section 3.5.1, 
the freshwater chronic aquatic life criterion of 0.014 µg/L (14 ng/L) is based on a 4-day 
average not to be exceeded more than once every 3 years.  Since it is unclear whether the 
4-day averages to be used in comparing water quality data to this criterion are to be 
calculated as rolling averages (i.e., starting a new 4-day average each day) or 4-day “block” 
averages, 4-day averages have been computed both ways and compared to the criterion, 
as shown in Table 6-2.  Based on either averaging method, predicted water column 
concentrations in the Massachusetts portion of the River under SED 1 would exceed the 
water quality criterion 100% of the time in Reaches 5B, 5C, 6, and 7B, and on a 
considerable number of occasions in Reaches 5A, 7E, 7G, and 8.  Thus, SED 1 would not 
achieve this criterion in that portion of the River, although it would do so in the Connecticut 
portion. 

The assessment of the human health-based water quality criterion used the model-
predicted annual average water column concentrations presented in Table 6-3 (in Section 

                                                      

116  The human health criterion for PCBs is the same for consumption of water and organisms and for 
consumption of organisms only.  The level for water consumption alone would be much higher.  The 
EPA national drinking water standard for PCBs is 0.5 µg/L (40 CFR 141.61(c)).  As shown below 
(Table 6-3), the model-predicted water column concentrations under SED 1 are below that level.  
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6.1.5.1 below).  As shown in that table, annual average water column concentrations 
predicted by the model at the end of the simulation period would exceed the federal and 
Massachusetts human health consumption criterion of 0.000064 µg/L (0.064 ng/L) in all 
reaches.117   

The ARARs based on the human consumption water quality criterion of 0.000064 µg/L 
should be waived on the ground that achievement of that criterion is technically 
impracticable, as provided in CERCLA (§ 121(d)(4)(C)) and the NCP (40 CFR § 
300.430(f)(1)(ii)(C)(3)).  There are two reasons for this:  (1) that criterion is extremely low 
and is below the current ability to reliably measure;118 and (2) that criterion would not be 
achieved by any of the sediment remedial alternatives approved by EPA for consideration, 
even the most extensive, in any reach in Massachusetts or in one or more of the 
Connecticut impoundments, as shown in Section 6.8.4 and Table 6-53.119 

In addition, the ARARs based on the water quality criterion for freshwater aquatic life should 
be waived for SED 1 on the ground that compliance with that requirement “will result in 
greater risk to human health and the environment” than other alternatives (CERCLA § 
121(d)(4)(B); 40 CFR § 300.430(f)(1)(ii)(C)(2)).  As discussed further below, the remedial 
actions that would be necessary to attain that ARAR – which would involve substantial 
active removal and/or capping in the Rest of River – would unavoidably cause adverse 
short-term and long-term impacts to the environment, as described in Section 5.3 and 
amplified further below.  Those adverse impacts would outweigh any risks to human health 
and the environment that would result from the exceedances of this ARAR.  EPA’s 
guidance on compliance with ARARs provides an example showing the appropriateness of 
such a waiver in this type of situation:  “For example, attaining the ambient concentration 
level for PCBs spread throughout river sediment might require widespread dredging of the 
sediments, causing an unacceptable release of the pollutant to the water body and 

                                                      

117  The water column concentrations estimated by the CT 1-D Analysis in all the Connecticut 
impoundments would also exceed the proposed Connecticut consumption criterion of 0.00000056 
µg/L (0.00056 ng/L). 
118  The preamble to EPA’s NCP states that “ARARs must be measurable and attainable since their 
purpose is to set a standard that an actual remedy will attain” (EPA, 1990a, p. 8752); and EPA 
guidance on ARARs indicates where compliance with applicable standards cannot be measured due 
to detection limit issues, “the technical impracticability waiver should generally be invoked” (EPA, 
1990b). The latter notes further that, in the absence of a reliable measurement tool, extrapolations 
should not be used because they “cannot be verified scientifically with any degree of certainty.”   
119  For similar reasons, Connecticut’s proposed water quality criterion of 0.00000056 µg/L (0.00056 
ng/L) is below the level of reliable measurement and would not be achieved by any remedial 
alternative in any of the Connecticut impoundments.  As a result, in the event that CDEP should adopt 
that proposed criterion as a water quality standard, it should likewise be waived as technically 
impracticable to attain.           
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damaging or disrupting the ecosystem.  Waiving the ARAR for ambient PCB concentrations 
in the sediment would eliminate the need to conduct such harmful dredging” (EPA, 1988, p. 
1-72).   

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan also directed 
GE to discuss the effect of each alternative on the current listing of the Housatonic River in 
both Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
to PCBs and pathogens (the latter of which would not be addressed by any alternative).  
The impact of SED 1 on the PCB water quality criteria in Massachusetts is discussed 
above; its impact on PCB levels in surface sediments, surface water, and fish tissue in 
Massachusetts is discussed in Section 6.1.5.1; and its impact on attainment of the relevant 
IMPGs, including the IMPGs based on the unrestricted human consumption of fish from the 
Housatonic River in Massachusetts, is discussed in Section 6.1.6.  The Housatonic River in 
Connecticut is listed as impaired based on the Connecticut Department of Public Health’s 
(CDPH’s) fish consumption advisory for PCBs for portions of the River in Connecticut (as 
well as based on the presence of e-coli bacteria in some river segments).  The impact of 
SED 1 on fish PCB levels in the Connecticut impoundments is discussed in Section 6.1.5.1, 
and its impact on attainment of the IMPGs based on human fish consumption in the 
Connecticut impoundments is discussed in Section 6.1.6.1.  These evaluations provide an 
assessment of the effect of SED 1 on the impairment listings.  

Since SED 1 would not involve any remedial actions in the Rest of River area, there are no 
location-specific or action-specific ARARs that would apply to this alternative. 

6.1.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness of a remedial alternative includes 
an evaluation of the magnitude of residual risk, the adequacy and reliability of the 
alternative, and any potential long-term adverse impacts on human health or the 
environment associated with the alternative.  Each of these considerations is evaluated 
below for SED 1.  

6.1.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk includes consideration of the extent to 
which and time over which the alternative would reduce potential exposure to PCBs, 
estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as engineering and 
institutional controls.   
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Under SED 1, reductions in PCB concentrations and exposure in the Rest of River area 
would continue to result from upstream source control and remediation measures and 
natural recovery processes.  The following table shows, by reach, the average PCB 
concentrations predicted by EPA’s model to be present at the end of the model simulation 
period (Year 52) in the media to which receptors may be exposed – i.e., sediments in the 
bioavailable zone (top 6 inches), surface water, and fish (whole body and fillet-based 
concentrations).  The fish tissue concentrations listed are for largemouth bass age classes 
6-10 (or smallmouth bass in Connecticut), which are the species and age classes assumed 
for human consumption of fish (as described in Section 3.3.2).  

Table 6-3 – Modeled PCB Concentrations at End of 52-Year Projection Period (SED 
1/SED 2)  

Reach 

Average 
Surface 

Sediment 

(0-6”) (mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg)2 

5A 13 9.0 36 7.3 

5B 7.0 44 47 9.3 

5C 20 34 37 7.4 

5D (backwaters) 17 --- 48 9.5 

6 16 33 43 8.6 

71 0.4 - 5.1 14 – 28 14 - 32 2.8 - 6.4 

8 2.9 13 18 3.6 

CT1 0.04 – 0.08 0.6 – 1.3 0.4 – 0.8 0.08 – 0.2 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within each of the Reach 7 subreaches, and the range of 
concentrations indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 
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The potential residual risks to human and ecological receptors from the predicted PCB 
concentrations shown in the above table have been evaluated based on the extent to which 
they would achieve the IMPGs, as discussed in Section 6.1.6.120   

Temporal profiles of predicted reach-average PCB concentrations in surface sediments, 
annual average surface water, whole body fish, and fish fillets resulting from SED 1 over the 
52-year model projection period are shown on Figures 6-1a-c.  These figures show the 
timeframes over which the model predicts that PCB concentrations in each medium would 
be reduced under SED 1.  Although the model results vary by reach (and annually in the 
water column due to changing hydrologic inputs), PCB concentrations in all three media 
generally exhibit a slow, steady decline throughout the projection period due the decreases 
in PCB loads entering at the Confluence and natural attenuation processes.  As a result, 
fish PCB concentrations are reduced by 40% to 60% over the projection period in both the 
PSA and in Reaches 7 and 8 (Figure 6-1c).121 

PCBs would also remain in the sediments deeper than 6 inches.  The extent to which a 
flood event could cause such buried PCBs to become available for human and ecological 
exposure was discussed in Section 6.1.3.    As discussed in that section, model predictions 
indicate that flood events would not result in the exposure of buried PCBs at higher 
concentrations than those already present in the surface sediment prior to the event.   

Under SED 1, it is presumed that biota consumption advisories would continue for an 
indefinite period.   

6.1.5.2 Adequacy and Reliability of Alternative  

Since SED 1 would not involve any remediation in the Rest of River, considerations relating 
to the adequacy and reliability of specific remedial technologies are not applicable.  Note 
that natural recovery processes are documented to be occurring in certain portions of the 
River as evidenced by the evaluation of finely sectioned cores from Woods Pond and Rising 
Pond and long-term trends in fish and benthic insects – which are described in Section 

                                                      

120  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.    
121  As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are lowered based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 1 would also be lower, 
in the range from 27% to 45% in Reaches 5 and 6, and 27% to 44% in Reaches 7 and 8.  
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6.2.5.2.  However, under SED 1, the adequacy and reliability of natural recovery processes 
would not be determined in the future, since no monitoring activities would be implemented.  

6.1.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

Since SED 1 would not involve any remediation in the Rest of River, its implementation 
would not cause any long-term adverse impacts on human health or the environment.  The 
potential effects from the continued presence of PCBs are considered under other criteria, 
including magnitude of residual risk, attainment of IMPGs, and overall protection of human 
health and the environment (Sections 6.1.5.1, 6.1.6, and 6.1.11).    

6.1.6 Attainment of IMPGs  

As part of the evaluation of SED 1, average PCB concentrations in surface sediment and 
fish predicted by the model at the end of the 52-year projection period have been compared 
to applicable IMPGs.  For these comparisons, model-predicted sediment and fish PCB 
concentrations were averaged in a manner consistent with the methods used in the human 
health and ecological risk assessments (see Section 3.5).  The sections below describe the 
human health and ecological receptor IMPG comparisons for SED 1; Tables 6-4 through 6-
9 summarize the comparisons of SED 1 model results to the IMPGs that apply to sediments 
and fish.  

As described below, IMPGs would be achieved in some areas by the end of the 52-year 
model simulation period due to natural recovery processes.  The predicted numbers of 
years required to achieve the various IMPGs are presented in Tables 6-4 through 6-9.  In 
addition, the figures in Appendix K show temporal profiles of model-simulated PCB 
concentrations for each of the IMPG comparisons described in this section (including the 
estimated time to achieve each IMPG).  Where certain IMPGs would not be achieved by the 
end of the model projection period, the time to achieve the IMPGs has been estimated by 
extrapolating the model projection results beyond the 52-year simulation period, as directed 
by EPA, using the extrapolation method described in Section 3.2.1.  Such extrapolation 
produces estimates that are highly uncertain.  Nonetheless, the extrapolated estimates of 
the time to achieve the IMPGs that are not met within the 52-year model projection period 
are described below. 

Also, as described in Section 3.2, bounding simulations have been conducted with the 
model (as directed by EPA) to evaluate the significance of various assumptions regarding 
the East Branch PCB boundary condition and sediment residual values.  Since SED 1 does 
not involve remediation, the sediment residual bounding assumptions do not apply.  
Further, the bounding simulation conducted for SED 1 to evaluate the significance of the 
East Branch boundary condition assumptions indicated that the impact of changes in those 
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assumptions on the model results is negligible.  Therefore, the results of the bounding 
simulation for SED 1 are not included in the discussion below. 

6.1.6.1 Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) concentrations for SED 1 would achieve IMPG values within EPA’s cancer risk range, 
as well as all non-cancer-based IMPGs, in all eight of the sediment direct contact exposure 
areas located within Reaches 5 through 8 (see Table 6-4).122  The majority of these IMPGs 
are met at the onset of the model projection period, while some would be achieved over a 
period of approximately 10 to 40 years via natural recovery processes.    

For human consumption of fish, the fish PCB concentrations predicted to result from SED 1 
at the end of the 52-year simulation period, when converted to fillet-based concentrations, 
would not achieve any of the IMPGs by the end of the simulation period (Table 6-5), except 
as follows: 

• The CTE IMPGs based on a 10-4 cancer risk would be achieved in some of the 
subreaches between Woods Pond Dam and Rising Pond Dam after approximately 5 to 
50 years (although the corresponding non-cancer CTE IMPGs would not be achieved). 

• The RME IMPGs based on a 10-4 cancer risk would be achieved in all of the 
Connecticut impoundments, although the corresponding non-cancer RME IMPGs 
would generally not be achieved.  In addition, the CTE IMPGs based on a 10-5 cancer 
risk would be achieved in the Connecticut impoundments at the outset of the model 
simulation period.123  

Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 fish meals per year would 

                                                      

122  Specifically, SED 1 would achieve all direct contact IMPG values with the exception of the RME 
values based on a 10-6 cancer risk and, in areas SA 2 and SA 3, the RME values based on a 10-5 
cancer risk (which would be slightly exceeded). 
123  In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s use of only largemouth bass in the “blended fish” calculations used for 
human health IMPG comparisons.  To assess this sensitivity, the method used by EPA in the HHRA to 
calculate a “blended” fish concentration was adapted for use with the species simulated by EPA’s 
FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method to 
FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
comparisons described in the text.  For SED 1, this change in averaging method (and the resulting 
increase in concentration) does not change the IMPG assessment presented in Table 6-5, except that 
the 10-4 cancer probabilistic CTE IMPG would no longer be achieved in Reach 7B. 
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take >250 years in the PSA and in Reaches 7 and 8, and 170 to 230 years in the 
Connecticut impoundments.124 

6.1.6.2 Comparison to Ecological IMPGs 

For benthic invertebrates, predicted average surface sediment PCB concentrations would 
achieve the upper-bound IMPG (10 mg/kg) within the model period in 23 of the 32 
averaging areas (Table 6-6).  The time required to achieve the upper-bound IMPG (when 
attained) ranges from <1 to 40 years.  In areas where this IMPG is not achieved, 
extrapolation of the model results indicates that the time to achieve the upper-bound IMPG 
for benthic invertebrates could range between 80 and >250 years. 

For amphibians, predicted surface sediment PCB levels in the backwater areas at the end 
of the modeled period would achieve the upper-bound IMPG (5.6 mg/kg) in 10 of the 29 
backwaters evaluated, and would also achieve the lower-bound IMPG (3.27 mg/kg) in 7 of 
those areas  (Table 6-7).  The time to achieve the IMPGs in backwaters could range 
between 5 and >250 years for the upper-bound IMPG and between 10 and >250 years for 
the lower-bound IMPG. 

For fish, the model-predicted average whole-body fish PCB concentrations for SED 1 would 
achieve the IMPGs for warmwater fish (55 mg/kg) in all reaches, but would not achieve the 
IMPG for coldwater fish (14 mg/kg) in any of the eight subreaches in Reach 7 (Table 6-8).  
The time to achieve the warmwater fish IMPG (where it was not already met at the 
beginning of the model period) ranges from approximately 5 to 35 years.  Estimates of the 
time to achieve the coldwater fish IMPG range from 90 to 180 years. 

For insectivorous birds (represented by wood ducks) and piscivorous mammals 
(represented by mink), predicted average surface sediment PCB levels in the relevant 
averaging areas exceed the highest selected target sediment level (5 mg/kg) in all relevant 
averaging areas in Reaches 5 and 6, except for one wood duck averaging area (where 
achievement of that level would take approximately 50 years) (Table 6-9).  Estimates of the 
time required to achieve these target levels range from 100 to >250 years for the 

                                                      

124  In this and subsequent sections, in order to have a consistent metric for specifying the time in 
which the extrapolations indicate that fish PCB levels would reach the IMPGs for unrestricted fish 
consumption, GE has used the lower of (a) the deterministic RME IMPG based on a 10-5 cancer risk 
or (b) the deterministic RME IMPG based on a non-cancer HI of 1.  Further, as discussed in Section 
3.2.1, where that extrapolated time exceeds 250 years, the time has been specified as > 250 years, 
because (1) that timeframe corresponds to a duration ten times as long as that used to develop the 
extrapolation function, and (2) the uncertainty and unreliability of the projections render meaningless 
any attempt to compare alternatives beyond that timeframe. 
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insectivorous bird levels and from approximately 200 to >250 years for the piscivorous 
mammal levels, based on extrapolation of the model results. 

For piscivorous birds (represented by osprey), the model-predicted average whole-body fish 
PCB concentrations for the relevant size ranges are greater than the IMPG of 3.27 mg/kg in 
all reaches (Table 6-8).  Estimates of the time required to achieve this IMPG range from 
approximately 90 years in Reach 7H to >250 years in several of the remaining reaches, 
based on extrapolation of the model results.125 

Finally, for threatened and endangered species (represented by bald eagle), the model-
predicted average whole-body fish PCB concentrations for the relevant size range would 
achieve the IMPG (30.4 mg/kg) in all reaches (Table 6-8).  The time to achieve this IMPG 
ranges from approximately 5 to 30 years.126  

6.1.7 Reduction of Toxicity, Mobility, or Volume 

Since SED 1 would not involve any remediation in the Rest of River, it does not include any 
processes that would reduce the toxicity or volume of PCBs in the sediment, and any 
reduction in the mobility of PCBs in that area would occur in the long term through upstream 
source control/remediation and naturally occurring processes (e.g., silting over with cleaner 
sediments).  However, these reductions would not be documented via monitoring.   

6.1.8 Short-Term Effectiveness 

Since SED 1 would not involve any remediation in the Rest of River, it would not result in 
any short-term impacts.  

                                                      

125 In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in no change in the number of averaging areas achieving the piscivorous 
bird IMPG under SED 1. 
126  EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE to 
consider the impact of each alternative on ecological receptors, including threatened and endangered 
species, in Connecticut.  Estimated surface sediment PCB concentrations in the Connecticut portion 
of the River under SED 1 at the end of the simulation period are 0.04 to 0.08 mg/kg, and estimated 
fish PCB concentrations (whole body) in the Connecticut impoundments at the end of the projection 
period under SED 1 are in the range of 0.4 to 0.8 mg/kg (Table 6-3).  All of these sediment and fish 
concentrations are well below the IMPGs for ecological receptors (including threatened and 
endangered species).      
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6.1.9 Implementability 

Since SED 1 would include no remedial action or associated activities in the Rest of River, 
there would be no technical or administrative implementability issues associated with this 
alternative. 

6.1.10 Cost 

There would be no cost associated with SED 1.  

6.1.11 Overall Protection of Human Health and the Environment – Conclusions  

As explained in Section 6.1.2, the evaluation of whether SED 1 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   

General Effectiveness:  As noted previously, SED 1 would rely on upstream source 
control/remediation measures and natural recovery processes, expected to primarily involve 
physical processes (e.g., silting over with cleaner sediments), to reduce the concentrations 
of PCBs in sediments, surface water, and fish.  As shown in Section 6.1.3, EPA’s model 
predicts that, due to these processes, the PCB load in the River passing Woods Pond Dam 
and Rising Pond Dam would be reduced by 37% and 41%, respectively, over the course of 
the modeled period.  Further, EPA’s model predicts that, due to these processes, there 
would be a reduction in sediment and fish PCB concentrations over that period, as shown in 
Section 6.1.5.1.  For example, that model predicts that the fish PCB concentrations (whole 
body) would be reduced over the modeled period from 70-110 mg/kg to approximately 35-
50 mg/kg in Reaches 5 and 6, from 30-50 mg/kg to approximately 20-30 mg/kg in the 
Reach 7 impoundments (i.e., Reaches 7B, 7E, and 7G), from approximately 30 mg/kg to 
approximately 20 mg/kg in Rising Pond, and from 1-2 mg/kg to 0.4-0.8 mg/kg in the 
Connecticut impoundments.   

Compliance with ARARs:  As discussed in Section 6.1.4, SED 1 would not achieve the 
federal and state water quality criteria, including the freshwater chronic aquatic life water 
quality criterion and the criterion based on human consumption of water and organisms.  
However, for the reasons given in that section, the latter should be waived as technically 
impracticable, and the former should be waived on the ground that the actions necessary to 
achieve that criterion would result in greater risk to the environment than alternatives that do 
not achieve that criterion.  
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Human Health Protection:  As shown in Section 6.1.6.1, for direct human contact with 
sediments, SED 1 would achieve sediment PCB levels within EPA’s cancer risk range and 
below the target non-cancer HI of 1 in all sediment direct contact exposure areas, with the 
majority of these IMPGs met at the present time.  As such, SED 1 would provide human 
health protection from direct contact with sediments.  For human consumption of fish, the 
fish PCB concentrations predicted to result from SED 1 at the end of the 52-year simulation 
period, when converted to fillet-based concentrations, would not achieve the IMPG levels 
based on RME assumptions (i.e., those based on unrestricted consumption of Housatonic 
River fish) in any reaches (except for the RME IMPGs based on a 10-4 cancer risk, but not 
the corresponding non-cancer IMPGs, in the Connecticut impoundments).  In these 
circumstances, it is assumed that existing fish consumption advisories would continue to be 
used to protect human health from fish consumption.    

Environmental Protection:  As discussed in Section 6.1.6.2, the model results indicate that 
SED 1 would achieve fish PCB levels below the IMPGs for protection of warmwater fish and 
threatened and endangered species within the modeled period, but would not achieve 
sediment or fish IMPG levels for other ecological receptor groups in a number of averaging 
areas.  For example, SED 1 would result in PCB levels in sediments and fish at the end of 
the modeled period that: (a) exceed the upper bound of the sediment IMPGs for benthic 
invertebrates (10 mg/kg) in about 30% of the relevant averaging areas; (b) exceed the 
upper bound of the sediment IMPGs for amphibians (5.6 mg/kg) in about 65% of the 
backwaters; (c) exceed the highest selected target sediment level (5 mg/kg) developed to 
assess protection of insectivorous birds and piscivorous mammals in all relevant averaging 
areas (except one wood duck averaging area); (d) exceed the fish IMPG for piscivorous 
birds (3.2 mg/kg) in all relevant reaches; and (e) exceed the coldwater fish IMPG (14 
mg/kg) in all relevant reaches. 

On the other hand, since SED 1 would not involve remediation in the Rest of River, it would 
avoid the adverse long-term and short-term environmental impacts that would result from 
remediation to attempt to meet the unmet IMPGs, as described in Section 5.3.    

Summary:  Under SED 1, human health would be protected in connection with direct 
contact with sediments, and human health protection related to fish consumption would be 
provided by the continuation of fish consumption advisories.  With respect to ecological 
receptors, SED 1 would not achieve the IMPGs for several such receptor groups, as 
described above.  Therefore, if one accepts EPA’s conclusions in the ERA on which those 
IMPGs were based (as GE has been directed to do by EPA), SED 1 would not be fully 
protective of ecological receptors.  However, as previously noted, GE disputes EPA’s 
conclusions in the ERA and the resulting bases for these IMPGs, and believes that the 
harm to multiple ecological receptors that would result from remediation activities in the 
Rest of River would outweigh the benefit of those disruptive remediation activities.  
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6.2 Evaluation of Sediment Alternative 2  

6.2.1 Description of Alternative 

SED 2 consists of MNR with institutional controls for all reaches of the Rest of River, and 
would rely on upstream source control and remediation measures and natural recovery 
processes for reduction of PCB concentrations in surficial sediments over time.  Institutional 
controls in the form of biota consumption advisories, including continued posting of signs 
along the River; would be continued to reduce the potential for human exposure to PCBs 
(see Section 3.8.1 for further discussion of fish consumption advisories).  The existing 
institutional controls relating to the inspection, monitoring, and maintenance of the dams 
and bridges on the River would also continue under other authorities (as discussed in detail 
in Section 3.8.2).  These existing requirements would ensure that any contaminated 
sediments or bank soils that would be contacted, removed, or released during repair, 
modification, replacement, or removal of those structures, as well as any other potential 
adverse impacts from the work, would be addressed.  As also noted in Section 3.8.2, GE 
would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 
concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 

MNR is assumed to include the performance of routine monitoring activities in various 
reaches of the River to document changes in river conditions over time.   Natural recovery 
processes (e.g., silting over with cleaner sediments) have been documented in portions of 
the Housatonic River (BBL and QEA, 2003, Sections 4.6 and 6.6) and would continue 
throughout the River downstream of the Confluence at varying rates due in part to the 
completed and planned source control and remediation measures in and adjacent to 
upstream reaches.    

For purposes of this Revised CMS Report, it is assumed that the monitoring program would 
include biota, water column, and sediment monitoring.  Monitoring is assumed to continue 
for a period of 100 years based upon EPA’s direction.  A summary of the monitoring 
program for SED 2 is presented in Table 3-22 as referenced in Section 3.8.2.  Specifically, it 
is assumed that monitoring would include the following:  

• Adult fish sampling at eight locations (four locations each in Massachusetts and 
Connecticut) in Years 1 through 5, 10, 15, 25, 50, 75, and 100, consisting of two 
species, 10 fish per species per location, with all samples submitted for PCB Aroclor 
and lipid content analysis;  
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• Quarterly water column sampling at 12 locations along the Housatonic River in 
Massachusetts and Connecticut for analysis of PCBs (total) and TSS in Years 1 
through 5, 10, 15, 25, 50, 75, and 100; and  

• Sediment sampling, consisting of the collection of 100 surface sediment samples in 
Massachusetts and Connecticut for PCB analysis in Years 5, 10, 15, 25, 50, 75, and 
100.   

Although this program has been assumed for purposes of this Revised CMS Report, the 
actual scope of monitoring activities would be determined during the design phase.  

It is also assumed that the existing inspection, monitoring, and maintenance programs for 
the dams on the River would continue under other authorities, as discussed in Section 
3.8.2.    

6.2.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether SED 2 would be protective of human health and the environment is presented at 
the end of Section 6.2 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.   

6.2.3 Control of Sources of Releases  

SED 2 would not involve any remedial construction activities within the Rest of River area.  
As described for SED 1, PCB levels in the water column and surface sediments have been 
reduced, and will continue to be reduced over time, due to reductions in PCB inputs to the 
Rest of River as a result of the completed and remaining remediation activities upstream of 
the Confluence, as well as natural recovery processes within the Rest of River.  As 
summarized in Section 6.1.3, completed upstream source control and remediation 
measures have already resulted in a decrease in PCB loading to the water column.  
Continued decreases in PCB concentrations entering the Rest of River are anticipated 
based on the planned activities summarized in Section 6.1.1.     

Existing dams along the River would continue to limit movement of the PCB-containing 
sediments within the impoundments behind those dams, thereby reducing the potential for 
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transport of those PCB-containing sediments to further downstream reaches.  While failure 
of those dams could lead to the release of the sediments impounded behind them, the 
inspection, monitoring, and maintenance programs in place under other authorities, as 
described for SED 1 in Section 6.1.3, would prevent or minimize that possibility.  Further, in 
the event of a dam repair, modification, or removal project, the regulatory requirements 
described in Section 3.8.2 would ensure that any contaminated sediments behind the dams 
are properly addressed.   

Modeling results (which are the same as for SED 1) indicate that, under SED 2, the average 
annual PCB mass passing Woods Pond Dam and Rising Pond Dam would decrease by 
approximately 37% and 41% respectively over EPA’s model projection period, and the 
average annual mass of PCBs transported to the Reach 5/6 floodplain from the River would 
decrease by 50% over that period.  Such reductions would be tracked over time via 
monitoring activities.   

In addition, EPA’s model indicates that an extreme flow event would not cause buried PCBs 
to be exposed at higher concentrations than those already present in surface sediment prior 
to the event, as discussed in Section 6.1.3.   

6.2.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for SED 2 are listed in Tables S-2.a through S-2.c in 
Appendix C.  The potential chemical-specific ARARs, specified in Table S-2.a, include the 
federal and state water quality criteria for PCBs specified in Section 6.1.4.  To evaluate 
whether SED 2 would achieve those criteria, GE reviewed the water column PCB 
concentrations predicted by the model for SED 2.  Since the model results for SED 2 are 
the same as those for SED 1, this comparison is the same as that described for SED 1 in 
Section 6.1.4 and is shown in Table 6-2.  As for SED 1, the model-predicted water column 
concentrations would exceed these criteria in all reaches in Massachusetts (although not in 
Connecticut).  However, for the reasons given in Section 6.1.4, these ARARs should be 
waived by EPA under CERCLA and the NCP on the grounds that the actions necessary to 
attain the aquatic life criterion would result in greater environmental risk than other 
alternatives (apart from SED 1) and that attainment of the human consumption criterion is 
not technically practicable.  

For SED 2, the applicable location-specific and action-specific ARARs (and TBCs), listed in 
Tables S-2.b and S-2.c, relate to sampling in waterbodies, floodplains, and wetlands, as 
well as biota consumption advisories and requirements pertaining to dam 
inspection/maintenance activities and decontamination procedures.  The activities 
performed under SED 2 would be conducted in accordance with those ARARs. 
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6.2.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness of SED 2 includes an evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts on human health or the environment associated with 
the alternative, as described below.  

6.2.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 2 
has included consideration of the extent to which and time over which the alternative would 
reduce potential exposure to PCBs, estimated concentrations of remaining PCBs available 
for such exposure, and other aspects of the alternative that would reduce potential 
exposure, such as institutional controls.   

Reductions in PCB concentrations and exposure in the Rest of River area would continue to 
result from upstream source control and remediation measures and natural recovery 
processes.  Table 6-3 (included in Section 6.1.5.1) shows, by reach, the average PCB 
concentrations predicted by EPA’s model to be present at the end of the model period in 
surface sediments, surface water, and fish for SED 1.  Those same predictions apply to 
SED 2.   

The temporal profiles of reach-average PCB concentrations presented on Figures 6-1a-c 
also apply to SED 2.  These figures show temporal profiles of reach-average PCB 
concentrations predicted in surface sediments, annual average surface water, whole body 
fish, and fish fillets, resulting from the implementation of SED 2 over the 52-year model 
projection period, as well as the timeframes over which the model predicts that SED 2 
would reduce the PCB concentrations in each medium.  As discussed in Section 6.1.5.1, a 
steady decline in PCB concentrations is predicted for most reaches in all media, due to 
reductions in PCB inputs from upstream and natural attenuation processes.   

In addition, as with SED 1, PCBs would remain in sediments deeper than those included in 
Table 6-3.  As noted in Section 6.2.3, flood events would not result in the exposure of buried 
PCBs at higher concentrations than those already present in the surface sediment. 

Human exposure to PCBs in fish and other biota (e.g., fish, turtles, and ducks) would 
continue to be addressed through biota consumption advisories (described in Section 6.1.1) 
for an indefinite period.  A long-term monitoring program would be implemented to evaluate 
the long-term effectiveness of this remedial alternative in mitigating potential human and 
ecological exposures to PCBs.  
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6.2.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 2 has included an assessment of the 
following factors:  whether the technology used in that alternative (MNR) has been used 
effectively at other sites under similar conditions; reliability of OMM requirements and 
availability of labor and materials needed for OMM; and the potential need to replace 
technical components of the alternative.     

Use of Technologies under Similar Conditions 

MNR has been selected as part of the overall remedial approach for contaminated 
sediments at numerous Superfund sites (EPA, 2005d).   With specific regard to PCBs, MNR 
with source control was the selected remedial approach for a seven-mile stretch of 
Twelvemile Creek and the 56,000-acre Lake Hartwell at the Sangamo-Weston Superfund 
Site in Pickens, SC (EPA, 1994a).  MNR has been selected as a remedy component at 
other PCB sites.  These sites include the Charleston Boat Yard, OR site (ORDEQ, 2001), 
the Fox River (EPA and WDNR, 2007), the Little Mississinewa River, IN (EPA, 2004d), the 
Wycoff/Eagle Harbor Superfund Site East Harbor, WA (EPA, 1994b), and Commencement 
Bay Nearshore/Tideflats (Sitcum Waterway), WA (Merritt et al., 2009).  MNR was selected 
for these sites (or portions of sites) as it was determined that there were “ongoing, 
naturally occurring processes to contain, destroy, or reduce the bioavailability or toxicity of 
contaminants in sediment” and those processes were contributing to risk reduction (EPA, 
2005d, p. 4-1).  Based on monitoring results available for some of these sites, natural 
recovery when combined with source controls has been demonstrated to be effective in 
reducing contaminant levels in sediment and biota (e.g., shellfish), although long-term 
monitoring data are not yet available at most sites to document risk reductions (EPA, 
2005d).  

Likewise, natural recovery processes have been shown to be occurring in certain portions 
of the Rest of River, such as Woods Pond, Rising Pond, and the Connecticut 
impoundments.  Many different processes aid in natural recovery and reduce risk from 
PCB-containing sediment.  One of these processes involves a reduction in exposure levels 
through “a decrease in contaminant concentration levels in the near-surface sediment zone 
through burial or mixing-in-place with cleaner sediment” (EPA, 2005d; p. 4-2).  Through the 
analysis of finely sectioned cores in Woods Pond and Rising Pond, there is evidence of 
deposition of cleaner sediments on the surface of certain portions of the ponds.  In general, 
the temporal trends in surface sediment concentrations in Woods Pond and Rising Pond 
show a downward sloping regression line, at least in some portions of those ponds.  As 
described in the RFI Report (BBL and QEA, 2003), “the PCB concentration of particles that 
settled in depositional areas of Woods Pond and Rising Pond have significantly decreased 
since the 1960s.  The results for these cores, however, cannot be used to conclude that 
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reach-wide concentrations in these impoundments have significantly decreased during this 
period.”  It is also likely that some natural recovery processes (e.g., silting over with cleaner 
sediments) are ongoing or will occur elsewhere in the River at varying rates due to 
completed and future PCB remedial measures implemented by GE and EPA in upstream 
areas.  Moreover, as described in Section 6.2.3, the EPA model predicts that natural 
recovery processes will result in considerable reductions in PCB loading to the Rest of River 
and PCB concentrations within the Rest of River.  Thus, there are conditions in portions of 
the Rest of River which are similar to those at sites where MNR has been selected as a 
remedy component.     

The results of recent fish sampling provide further evidence that natural processes, together 
with source control and remediation efforts upstream of the Rest of River, are producing 
reductions in PCB concentrations in the River.  In September 2008, GE conducted an 
additional round of sampling of adult largemouth bass at three locations in the Rest of River.  
This sampling involved the collection of 15 bass at Reach 5B/5C, 15 bass at Woods Pond, 
and 10 bass at Rising Pond, which are comparable to the numbers of largemouth bass 
previously sampled at these locations by EPA in 1998 and by GE in 2002.  All of these fish 
collection efforts were conducted at the same time of year. The samples collected were 
submitted for analyses of the fillets and the offal for PCBs and lipids.  The results are 
presented in Table 6-10.  Comparisons of these results with the results of the samples 
collected in 1998 and 2002 are shown, for both fillets and reconstituted whole bodies (fillets 
plus offal), and on both a wet-weight and lipid-normalized basis, on Figures 6-2a and 6-2b, 
respectively.  As indicated by those figures, the 2008 samples show a substantial reduction 
in PCB concentrations in the fish in Reach 5B/5C and Woods Pond compared to those 
measured in 1998 and 2002.  This reduction is particularly pronounced in the fillets, but is 
also evident in the reconstituted whole body data, and can be observed for both wet-weight 
concentrations (Figure 6-2a) and lipid-normalized concentrations (Figure 6-2b).  

The statistical significance of the observed declines in PCB concentrations in these adult 
fish was confirmed through a 3-way (reach, tissue preparation, and year) analysis of 
variance (ANOVA) performed on log-transformed lipid-normalized concentrations.127  For 
both the Reach 5B/5C and Woods Pond locations, this analysis shows a significant 
difference in PCB concentrations, with the 2008 data being significantly lower than both the 
1998 and 2002 data (p < 0.05).  In addition, the 1998 and 2002 data were not significantly 
different from one another.  For the Rising Pond data, based on a one-tailed Student’s t-

                                                      

127  Data were lipid-normalized in order to remove variability in concentrations due to differences in 
lipid content; data were log-transformed since ANOVA assumes that the distributions in each of the 
groups are normally distributed and previous statistical analyses of the fish data from the system 
indicated that the data were generally lognormally distributed (e.g., Figure D-2.1 of the RFI Report 
[BBL and QEA, 2003]. 
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test, there is no statistically significant difference in concentrations between the 1998 and 
2008 fish data.  

It should also be noted that the adult fish data collected from Reach 5B/5C and Woods 
Pond in 2008 show lower PCB concentrations in those fish than the initial concentrations in 
EPA’s model.  This suggests that SED 2 may achieve lower concentrations than predicted 
by EPA’s model, although this would need to be confirmed by future long-term fish 
sampling. 

In addition, GE completed another round of biennial sampling of young-of-year (YOY) fish 
between September 29 and October 2, 2008.  This sampling involved the collection of 
composite samples of largemouth bass, yellow perch, and bluegill/pumpkinseed at four 
locations in Massachusetts – New Lenox Road (HR 2), Woods Pond, Glendale Dam, and 
the Connecticut border (HR 6) – for analysis of PCBs and lipid content.  The resulting data 
are presented in Table 6-11.  In addition, the mean concentrations for each species and 
location for 2008 are shown in relation to those from prior years (1994-2006), on both wet-
weight and lipid-normalized bases, in Table 6-12 and Figures 6-3a–b.  The 2008 YOY data 
are generally consistent with the 2008 adult largemouth bass data from the PSA.  While 
trends in YOY fish data can be confounded by year-to-year variability arising from several 
sources (e.g., hydrologic conditions and water temperature), the samples collected in 2008 
generally show a decline in PCB concentrations from prior years and PCB levels that are 
among the lowest observed since the start of this program in 1994.   

These data provide further support for the conclusion that source control and remediation 
efforts upstream of the Confluence, together with ongoing natural recovery processes within 
the Rest of River, have resulted in a significant reduction in PCB concentrations in the Rest 
of River between the Confluence and Woods Pond Dam. 

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

SED 2 would include long-term monitoring of biota, water column, and sediment to evaluate 
the effectiveness of natural recovery processes.  Such monitoring activities are considered 
a reliable means of tracking changes in constituent concentrations over time (EPA, 2005d).  
The labor and materials required to implement the long-term monitoring activities should be 
readily available.  There would be no operation or maintenance requirements associated 
with implementation of SED 2. 
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Technical Component Replacement Requirements 

Since SED 2 would not include in-river excavation/construction activities, there would be no 
need to replace technical components of the remedy.   

6.2.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

SED 2 would not involve any remedial construction activities in the Rest of River.  The 
monitoring activities that are part of SED 2 would not produce any long-term adverse 
impacts on human health or the environment.  The potential effects from the continued 
presence of PCBs are considered under other criteria, including magnitude of residual risk, 
attainment of IMPGs, and overall protection of human health and the environment (Sections 
6.2.5.1, 6.2.6, and 6.2.11).  

6.2.6 Attainment of IMPGs  

Since the model predictions for SED 2 are the same as those for SED 1, the extent to which 
SED 2 would achieve the IMPGs for human health and ecological protection and the time 
periods in which it would achieve those IMPGs are the same as those described for SED 1 
in Section 6.1.6.  The comparisons of SED 2 model results to the IMPGs that apply to 
sediments and fish are summarized in Tables 6-4 through 6-9.  

6.2.7 Reduction of Toxicity, Mobility, or Volume 

Since SED 2 would not include any remedial construction in the Rest of River, it would not 
include any processes that would reduce the toxicity or volume of PCBs in the sediment, 
and any reduction in the mobility of PCBs in that area would occur in the long term through 
upstream source control/remediation and naturally occurring processes (e.g., silting over 
with cleaner sediments).  The reductions in PCB concentrations predicted by the model 
from implementation of this alternative are discussed in Section 6.2.5.1.  The actual 
reductions would be tracked and evaluated through long-term monitoring.   

6.2.8 Short-Term Effectiveness 

Since SED 2 would not involve any remedial construction activities in the Rest of River, it 
would not result in any short-term impacts.  While monitoring activities would involve the 
potential for exposure to PCBs by site workers involved in those activities, as well as the 
potential for accidents to such workers, these risks would be minimal, and would be 
mitigated through implementation of health and safety measures similar to those 
successfully applied during such activities on the River in the past.   
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6.2.9 Implementability 

6.2.9.1 Technical Implementability  

The technical implementability of SED 2 has been evaluated considering the factors 
identified below.   

General Availability of Technologies:  SED 2 would be implemented using well-established 
and readily available methods for long-term monitoring of PCB concentrations in the water 
column, sediment and fish.  Fish, water column, and sediment monitoring would be 
conducted using conventional equipment. 

Ability To Be Implemented:  As described above, SED 2 could be readily performed.  There 
would be no construction activities performed as part of SED 2.   

Reliability:  The monitoring activities that would be performed under SED 2 are reliable, as 
shown through implementation at other sites and the Housatonic River.  Monitoring 
activities provide data necessary to evaluate trends in fish, water column, and sediment, so 
as to help determine the extent to which PCB concentrations are changing over time.   

Availability of Space for Support Facilities:  Since there would be no construction activities 
associated with SED 2, no staging areas or support areas would be needed along the 
River.  Sampling activities would require only boat or shoreline access.     

Ease of Conducting Additional Corrective Measures:  SED 2 does not include any 
construction activities; therefore, implementation of this alternative would not interfere with 
the performance of additional corrective measures if deemed necessary at some point in 
the future.  

Ability to Monitor Effectiveness:  The effectiveness of SED 2 would be determined over time 
through monitoring to document PCB concentrations in the water column, sediment, and 
fish in various reaches of the River.  Such monitoring has been used to document changes 
in sediment, surface water and biota PCB concentrations, and is expected to be an effective 
means of tracking the effects of implementing SED 2 over time. 

6.2.9.2 Administrative Implementability  

The administrative implementability of SED 2 has been evaluated considering the criteria 
listed below. 
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Regulatory Requirements:  Implementation of SED 2 would need to comply with the 
substantive requirements of applicable and appropriate regulations pertaining to the 
performance of this alternative (unless waived).  Since SED 2 includes only monitoring 
activities and maintenance of institutional controls, it could be conducted in accordance with 
the location-specific and action-specific ARARs relating to those activities (see Section 
6.2.4). 

Access Agreements:  It is anticipated that implementation of SED 2 would require GE to 
obtain permission for access as necessary to conduct monitoring and to post biota 
consumption advisory signs.  Although many of the areas in Reach 5 are owned by the 
State or the City of Pittsfield (which have agreed to provide access), access agreements 
may be required from other landowners.  If GE should be unable to obtain access 
agreements with particular property owners, GE would request EPA and/or MDEP to 
provide assistance.   

Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in 
dissemination of information to the public and surrounding communities.  In addition, GE 
would need to coordinate with EPA, as well as state and local agencies, to provide as-
needed support with public/community outreach programs.  

6.2.10 Cost 

Since SED 2 does not include excavation or construction activities, there are no anticipated 
capital costs.  The estimated annual cost of the long-term monitoring program associated 
with SED 2 ranges from $33,000 to $379,000 per year depending on the extent of 
monitoring occurring within a given year, resulting in a total OMM cost of $5.0 M over 100 
years.  The long-term monitoring program costs include the performance of quarterly 
surface water monitoring activities, as well as collection of representative sediment and fish 
tissue samples at the intervals specified in Section 6.2.1 for 100 years following completion 
of construction.  In addition, the long-term monitoring program costs include costs for the 
annual maintenance of institutional controls.  The following summarizes the total capital and 
OMM costs estimated for SED 2:   

SED 2 Est. Cost Description

Total OMM Cost $5.0 M Costs for performance of the 100-year Long-Term Monitoring 
Program 

Total Cost for 
Alternative 

$5.0 M Total cost of SED 2 in 2010 dollars 

Note:  $ M = millions of dollars 
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The total estimated present worth cost of SED 2, which was developed using a discount 
factor of 7% and considering an OMM period of 100 years, is approximately $1.8 M.  More 
detailed cost estimate information and assumptions for each of the sediment alternatives 
are included in Appendix Q. 

These costs do not include the costs of any associated floodplain alternative.  As noted in 
Section 1.8, SED 2 has been combined with FP 1 for the comparative evaluations, and the 
estimated costs for the combination of SED 2 and FP 1 are presented in Section 8.2.9.     

6.2.11   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 6.2.2, the evaluation of whether SED 2 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, as well as other factors relevant to the protection of health and the 
environment.  The key considerations relevant to this criterion are discussed below.     

General Effectiveness:  As noted previously, SED 2 would rely on upstream source 
control/remediation measures and natural recovery processes, expected to primarily involve 
physical processes (e.g., silting over with cleaner sediments), to reduce the concentrations 
of PCBs in sediments, surface water, and fish.  Due to these processes, EPA’s model 
predicts that SED 2 would result in the same reductions in PCB loading in the River and the 
same reductions in sediment and fish PCB concentrations as described for SED 1.  
However, under SED 2, these reductions would be tracked over time via monitoring.  

Compliance with ARARs:  As discussed in Section 6.2.4, SED 2 could be implemented to 
meet the action-specific and location-specific ARARs pertinent to this alternative.  On the 
other hand, similar to SED 1, SED 2 would not achieve the federal and state water quality 
criteria.  However, as discussed in Section 6.1.4, the criterion based on human 
consumption of water and organisms should be waived as technically impracticable to 
meet, and the freshwater chronic aquatic life criterion should be waived on the ground that 
the actions necessary to achieve that criterion would result in greater risk to the 
environment than alternatives that do not achieve that criterion.   

Human Health Protection:  Since the model-predicted concentrations for SED 2 are the 
same as those for SED 1, the ability of SED 2 to achieve the IMPGs for human health 
protection is the same as that discussed for SED 1 in Section 6.1.11.  For direct human 
contact with sediments, SED 2 would achieve sediment IMPGs within EPA’s cancer risk 
range, as well as the non-cancer-based IMPGs, in all sediment exposure areas, with the 
majority of these IMPGs met at the present time.  For human consumption of fish, the fish 
PCB concentrations predicted to result from SED 2 at the end of the 52-year simulation 
period, when converted to fillet-based concentrations, would not achieve the IMPG levels 
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based on RME assumptions (i.e., those based on unrestricted human fish consumption) in 
any reaches (except for the RME IMPGs based on a 10-4 cancer risk, but not the associated 
non-cancer IMPGs, in the Connecticut impoundments).  In these circumstances, SED 2 
would rely on the continuation of fish consumption advisories to protect human health from 
fish consumption.  

Environmental Protection:  SED 2 would achieve the IMPGs for protection of warmwater 
fish and threatened and endangered species within the modeled period.  However, it would 
not achieve sediment or fish IMPGs levels for other ecological receptor groups – namely, 
benthic invertebrates, amphibians, piscivorous birds, and coldwater fish – in a number of 
averaging areas; and it would result in sediment levels that would exceed the highest 
selected target sediment level (5 mg/kg) developed to assess protection of insectivorous 
birds and piscivorous mammals in all relevant averaging areas (except one wood duck 
averaging area). 

On the other hand, since SED 2 would not involve remedial construction activities in the 
Rest of River, it would avoid the adverse long-term and short-term environmental impacts 
that would result from remediation to attempt to meet the unmet IMPGs, as described in 
Section 5.3.   

Summary:  SED 2 would provide human health protection in connection with direct contact 
with sediments and would rely on the continuation of institutional controls (fish consumption 
advisories) to provide human health protection from fish consumption.  With respect to 
ecological receptors, SED 2 would not meet the IMPGs for several such receptor groups, as 
described above.  Therefore, if one accepts EPA’s conclusions in the ERA on which those 
IMPGs were based (as GE has been directed to do by EPA), SED 2 would not be fully 
protective of ecological receptors.  However, as previously noted, GE disputes EPA’s 
conclusions in the ERA and the resulting bases for these IMPGs, and believes that the 
harm to multiple ecological receptors that would result from further remediation activities 
would outweigh the benefit of those further disruptive remediation activities  

6.3 Evaluation of Sediment Alternative 3  

6.3.1 Description of Alternative 

SED 3 would involve the removal of a total of 169,000 cy of sediments and riverbank soils – 
including 134,000 cy of sediment over 42 acres plus 35,000 of bank soils as part of bank 
stabilization over 14 linear miles of riverbank – and application of a thin-layer cap over 97 
acres. Specifically, the components of SED 3 include the following: 
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• Reach 5A:  Sediment removal in the entire reach (134,000 cy over 42 acres) followed 
by capping; 

• Reach 5B, upstream portion of Reach 5C, and Reach 5 backwaters:  MNR; 

• Riverbanks in Reaches 5A and 5B:  Bank stabilization (14 linear miles, comprising both 
banks along 7 miles of River) and removal of bank soils where necessary as part of the 
stabilization (35,000 cy); 

• Downstream portion of Reach 5C and Reach 6 (Woods Pond):  Thin-layer capping (37 
acres in Reach 5C and 60 acres in Woods Pond); and 

• Reaches 7 through 16:  MNR. 

Remediation would proceed from upstream to downstream to minimize the potential for 
recontamination of remediated areas.  Figure 6-4 identifies the remedial action(s) that 
would be taken in each reach as part of SED 3.  

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 3.  It is estimated that SED 3 would require approximately 
10 years to complete.  A construction timeline for implementation of SED 3 is provided in 
Figure 6-5.  As described in Section 3.1.6.4, this timeline presents a general representation 
of the main components of the reach-specific remedial activities (e.g., removal, capping, 
bank stabilization, etc.), and illustrates the respective contributions of each activity to the 
overall implementation timeline, as well as the extent of activities that would be performed 
concurrently.   

Information on equipment, processes, and methods is provided in this description for 
purposes of the evaluations in this Revised CMS Report.   However, details of the specific 
methods for implementation of the remedy selected would be developed during design 
based on engineering considerations and site conditions.  In addition, various options would 
be considered in an effort to avoid, minimize, or mitigate the adverse ecological impacts 
from implementation of the selected alternative.  A preliminary assessment of such options 
has been conducted and incorporated into SED 3 for purposes of evaluation, including 
alternate riverbank stabilization techniques, siting options for access roads and staging 
areas, timing and sequencing of the work, and use of BMPs (all as discussed in Section 
5.2) and potential restoration methods (as discussed in Section 5.3).  However, once a 
remedy is selected, such options and procedures would be assessed further during design.   

Site Preparation:  Prior to implementation of remedial activities, access roads and material 
and equipment staging/handling areas (staging areas) would be constructed to support 
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implementation of this alternative.  Grubbing and clearing of vegetation would be 
necessary, and appropriate erosion and sedimentation controls would be put in place prior 
to construction.  Locations of the staging areas and access roads for SED 3 have been 
selected, considering site conditions (e.g., topography, habitat type, presence of residential 
areas, etc.) observed through site visits and aerial photographs, in an effort to minimize 
impacts on sensitive habitats and local communities to the extent practical (see Section 
5.2.2).  Areas were specifically selected based on accessibility, existing land use, habitat 
type, and location relative to the floodplain.  An effort was made, where practical, to avoid 
sensitive habitats (e.g., forested floodplain areas, vernal pools, other wetlands) and heavily 
populated areas, and to utilize existing infrastructure.  The conceptual plans developed for 
this Revised CMS Report include 21 staging areas, which would occupy a total of 34 acres 
(8.3 acres of which would be within the floodplain), and nearly 19 miles of temporary access 
roads covering 47 additional acres assuming a 20-foot road width (16 miles and 38 acres of 
which would be within the floodplain) would be constructed between the Confluence and 
Woods Pond Dam to support implementation of SED 3.  The locations of these staging 
areas and access roads are shown on Figure 6-4.  Further evaluations of the locations for 
staging areas, access roads, and other supporting infrastructure would be conducted during 
design.   

Sediment Removal:  In Reach 5A, 134,000 cy of sediment covering an area of 42 acres 
would be removed to a depth of 2 feet, followed by placement of a 2-foot cap over the 
removal areas (Figure 6-4).  It is assumed that the excavation would be performed in the 
dry with conventional mechanical excavation equipment.  Similar to the approach used for 
the Upper ½-Mile Reach and portions of the 1½-Mile Reach of the Housatonic River, 
sheetpiled cells would be established in the River to facilitate removal activities and limit 
downstream transport of sediment.  The design and construction of the sheetpile system 
would incorporate site-specific conditions to determine the appropriate sheet lengths, 
sheeting configuration, gauge, and depth of embedment, as described in Section 3.1.2.1.  A 
water treatment system with an assumed capacity of 450 gallons per minute (gpm), located 
at each staging area, would be used to treat water pumped from the excavation areas.  
Periodic water column and air sampling would be performed during implementation.     

Cap Placement:  The cap installed in Reach 5A would be placed in the dry following 
excavation and prior to removal of the sheetpile from a removal area.  The cap would be 
designed to limit the potential for upward migration of PCBs from the underlying sediments 
and to limit the potential for erosion of the cap materials.  Cap materials would be 
transferred to the River using conventional earth-moving equipment.  It is assumed that the 
cap would contain 12 inches of sand (which may be amended with organic material to 
increase the TOC content) placed over the excavated riverbed, followed by 12 inches of 
armor stone over the sand.  The composition and size of the sand and armor stone would 
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be selected during design to limit the potential for migration of PCBs from the underlying 
sediments and to preclude the movement of cap materials during high flow events.  

Thin-Layer Cap Placement:  A thin-layer cap would be installed in downstream portions of 
Reach 5C (37 acres) and in Woods Pond (60 acres), as shown on Figure 6-4.  For 
purposes of evaluation, it is assumed that the thin-layer cap would consist of a 6-inch layer 
of sand, placed via a combination of techniques including mechanical and/or hydraulic 
means.  For purposes of modeling, the material to be used for the thin-layer cap is assumed 
to have similar properties to those of the underlying native material (see Section 3.1.3.  
However, the actual materials to be placed would be determined during design activities.       

Sediment Dewatering and Handling:  Sediment dewatering operations would be performed 
as necessary in the staging areas.  For purposes of this Revised CMS Report, it is assumed 
that sediments removed in the dry from Reach 5A would contain some residual water and 
would require further dewatering by being stockpiled at the staging areas to allow them to 
dewater by gravity, with stabilization agents (e.g., other dry sediments, excavated soil, 
Portland cement) added as necessary prior to treatment and/or disposal (see Section 3.1.5 
and Figure 3-1).  Treatment/disposition alternatives have been evaluated separately and 
are discussed in Section 9.  A water treatment system would be used to treat water pumped 
from the excavation areas, as well as any decant water collected from excavated materials 
in the staging areas.   

Bank Stabilization/Soil Removal:  SED 3 would include the stabilization of the riverbanks on 
both sides of the River in Reaches 5A and 5B, including the removal of 35,000 cy of soil 
from the banks in those subreaches.  The bank stabilization techniques that are assumed to 
be part of SED 3 for purposes of this Revised CMS Report were described generally in 
Section 3.1.4, with specific details in Appendix G.  As discussed there, those techniques 
involve a combination of bioengineering techniques and traditional bank hardening methods 
(e.g., riprap), which were identified as appropriate for the various types of bank conditions in 
Reaches 5A and 5B.  The specific bank stabilization techniques identified for SED 3 are 
depicted on Figures G-10 through G-17 in Appendix G.  Application of these techniques 
would involve or be accompanied by removal of riverbank soil in a number of locations in 
Reaches 5A and 5B (as discussed in Appendix G), resulting in the removal of a total of 
35,000 cy of bank soil. 

For purposes of this Revised CMS Report, it is assumed that the riverbank stabilization/soil 
removal work in Reach 5A would be performed in the dry, within the same sheetpiled cells 
used for the removal/capping of the adjacent sediments, and employing conventional 
mechanical excavation equipment.  For Reach 5B, which would not be subject to any river 
sediment remediation under SED 3, it is assumed that the river bank stabilization/soil 
removal work would be performed in the wet from the top of the riverbank.  For this reason, 
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as discussed in Appendix G (Section 6), the riverbank stabilization techniques identified for 
Reach 5B under SED 3 have been modified from those that could be applied in the dry, 
some of which could not practicably be implemented below the water.  Thus, the riverbank 
stabilization techniques described for SED 3 in Appendix G and shown on Figures G-10 
through G-17 include certain modifications in Reach 5B to allow implementation in the wet.    

MNR:  MNR would be implemented in the remainder of the Rest of River (Reach 5B, the 
upper portion of Reach 5C, the Reach 5 backwaters, and Reaches 7 through 16).  As 
previously discussed, natural recovery processes have been documented in portions of the 
Housatonic River and would be expected to continue throughout the Rest of River area at 
varying rates, due in part to completed and planned upstream source control and 
remediation measures, as well as the remediation that would be conducted as part of this 
alternative.    

Restoration:  For purposes of the evaluations in this Revised CMS Report, it is assumed 
that SED 3 would include restoration of areas that are directly impacted by the sediment 
removal activities, the bank stabilization/removal activities, and ancillary construction 
activities.  The restoration methods assumed for SED 3 for purposes of the evaluations in 
this Revised CMS Report include the conceptual methods described in Section 5.3.1.3 for 
the aquatic riverine habitat in Reach 5A and the downstream portion of Reach 5C, Section 
5.3.2.3 for the riverbanks in Reaches 5A and 5B, Section 5.3.3.3 for Woods Pond, and the 
other restoration methods subsections in Section 5.3 for the floodplain habitats disturbed by 
access roads and staging areas.  It is further assumed that a more specific and detailed 
restoration plan would be developed during design.  

Institutional Controls:  SED 3 would include the continued maintenance of biota 
consumption advisories, as appropriate, to limit the public’s consumption of fish and other 
biota from the River (see Section 3.8.1 for further discussion of fish consumption 
advisories).  With respect to institutional controls for the management of sediment or soil in 
connection with future maintenance, repair, construction, or removal projects for dams or 
bridges on the River, SED 3 would rely primarily on existing regulatory requirements, as 
discussed in detail in Section 3.8.2.  These requirements would ensure that any 
contaminated sediments or bank soils that would be contacted, removed, or released during 
such projects would be properly addressed.  However, as also noted in Section 3.8.2, GE 
would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 
concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 



 

 6-35 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Long-Term OMM:  Once implemented, it is assumed that SED 3 would include a 5-year 
post-construction monitoring and maintenance program for the capping and restoration 
components and a long-term (100-year) monitoring and maintenance program. 

The assumed 5-year post-construction OMM program would include elements relating to 
the capped areas and elements relating to the restoration components of SED 3.  For 
purposes of this Revised CMS Report, it is assumed that the 5-year post-construction OMM 
program for the capped areas would include:  (a) visual observations of the cap over the 
restored Reach 5A riverbed, supplemented with probing in areas not visually observable to 
confirm the presence of the cap materials; (b) collection of sediment cores for visual 
observation in the thin-layer cap areas in Reach 5C and Woods Pond to assess the 
presence of cap material; and (c) repair or replacement of cap material as needed.  Note 
that in the thin-layer cap areas, after a period of time, the difference between the cap 
material and native sediment may not be visually apparent; however, the visual 
observations would be supplemented/enhanced through periodic core collection with PCB 
analysis as described below.  The assumed elements of the OMM program for the 
restoration efforts would consist of the elements detailed in Section 3.7.1, which are 
assumed to be performed for a 5-year period after completion of installation of the particular 
restoration measures for SED 3. 

A summary of the assumed long-term (100-year) OMM program for SED 3 was included in 
Table 3-22, referenced in Section 3.7.2 above.  That program would include sampling of 
fish and the water column using the same program described for SED 2 in Section 6.2.1.  
Sampling of sediments under this long-term monitoring program would occur in Years 5, 10, 
15, 25, 50, 75, and 100 following remediation, as well as after significant storm events.  It is 
assumed that each sampling event would include collection with PCB analysis of the 
following: 

• Approximately 75 surface sediment samples from the MNR areas; 

• Approximately 10 cores with a total of 30 samples from the removal areas (one core 
every 4 to 5 acres, three samples per core); and 

• Approximately 25 cores with a total of 25 samples from the thin-layer cap areas (one 
core every 4 to 5 acres, one sample per core).   

Further, for the caps in Reach 5A and the thin-layer caps in Reaches 5C and Woods Pond, 
following the initial 5-year inspection period described above, it is assumed that additional 
visual inspections of those caps would be conducted in the above-listed years, to the extent 
that cap material can be distinguished from the underlying native sediments.  In addition, 
maintenance activities would be implemented, as necessary. 
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6.3.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether SED 3 would be protective of human health and the environment is presented at 
the end of Section 6.3 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.    

6.3.3 Control of Sources of Releases  

SED 3 would reduce the potential for PCB migration from certain riverbanks and sediments 
through removal of PCB-containing sediments (with capping) in Reach 5A, stabilization of 
banks in Reach 5 with removal of bank soils where necessary, and thin-layer capping in 
portions of Reach 5C and in Woods Pond.  Implementation of these remedial activities 
would address approximately 139 acres of the riverbed and approximately 14 linear miles of 
riverbanks (7 miles on both sides), removing 169,000 cy of sediment and bank soils 
containing PCBs, thereby resulting in a reduction in the potential for future PCB transport 
within the River or onto the floodplain for potential human or ecological exposure.  PCB-
containing surface sediments in Reach 5A and select bank soils in Reaches 5A and 5B, 
which are prone to scour during high-flow events, would be removed, and the residual 
PCBs remaining in these areas would be contained using caps and bank stabilization 
techniques, respectively.  In portions of Reach 5C and Woods Pond where the water is 
deeper and the river bottom is less prone to scour, a thin-layer cap would be placed over 
the existing river bottom to accelerate the natural recovery process and assist in controlling 
releases from the river bed.   

As discussed in Sections 6.1.3 and 6.2.3, the remaining remediation activities to be 
conducted upstream of the Confluence would reduce PCBs entering the Rest of River; and 
those activities along with natural recovery processes within the Rest of River would further 
reduce the PCBs in the water column and surface sediments in the Rest of River.  
Additionally, the existing dams along the River would continue to limit movement of PCB-
containing sediments within the impoundments behind the dams and therefore limit the 
potential transport of those sediments further downstream.  While failure of those dams 
could lead to the release of sediments impounded behind them, the inspection, monitoring, 
and maintenance programs and regulatory requirements in place under other authorities, as 
described in Sections 3.8.2 and 6.1.3, would prevent or minimize that possibility.  Further, in 
the event of a dam repair, modification, or removal project, the regulatory requirements 



 

 6-37 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

described in Section 3.8.2 would ensure that any contaminated sediments behind the dams 
would be properly addressed.  

Implementation of SED 3, in combination with upstream source reduction and control, 
would reduce the mass of PCBs transported within the River to downstream reaches and to 
the floodplain, as demonstrated by EPA’s model.  The annual average PCB mass passing 
Woods Pond Dam at the end of the model projection is predicted to decrease by 
approximately 94% from that calculated at the beginning of the model projection period (i.e., 
from 20 kg/yr to 1.3 kg/yr).  Likewise, SED 3 is predicted to achieve an 87% reduction in the 
average PCB mass passing Rising Pond Dam over this same period (i.e., from 19 kg/yr to 
2.4 kg/yr).  Similarly, the annual average PCB mass transported from the River to the 
floodplain in Reaches 5 and 6 is predicted to decrease by 97% over the model projection 
period (i.e., from 12 kg/yr to 0.4 kg/yr). 

The effects of an extreme flow event were examined using the Year 26 flood, which is the 
maximum flood during the 52-year projection period and has a return frequency between 50 
and 100 years (see Section 3.2.2.1).  The impact of this flood on surface sediment PCB 
concentrations can be seen on Figure 6-6b, which shows temporal profiles of model-
predicted reach-average PCB concentrations in surface sediments resulting from the 
implementation of SED 3 over the 52-year model projection period.  Similar to SED 1, the 
model results for SED 3 indicate that, in reaches subject to MNR only (i.e., Reaches 5B, 
5D, 7, and 8), the extreme flow event would not result in the exposure of buried PCBs at 
higher concentrations than those already present in the surface sediment prior to the event.  
This is supported by the minimal changes (generally less than 0.1 mg/kg) in reach-average 
surface sediment PCB concentrations predicted for those reaches (Figure 6-6b).  Within 
Reach 5A, which would be capped, EPA’s model predicts that, given the cap’s armor layer, 
buried sediments would not be exposed during the extreme storm event, and consequently 
no change in reach-average surface sediment PCB concentrations is predicted (Figure 6-
6b).128  In reaches undergoing thin-layer capping (Reaches 5C and Woods Pond), the 
model predicts that those cap materials and the underlying sediments would largely remain 
stable during the extreme event in Year 26.  The model results indicate that only limited 
portions of these areas (1% to 5% of the thin-layer capped areas) would experience 
erosion, which would result in relatively minor increases (e.g., pre-storm concentration of 
~0.4 mg/kg to a post-storm concentration of ~1.3 mg/kg in Woods Pond) in reach-average 
surface sediment PCB concentrations (Figure 6-6b).  These concentration increases are 
small relative to the pre-remediation levels in these reaches (30 to 35 mg/kg) such that the 

                                                      

128  Further evaluation of the stability of cap and thin-layer cap materials under SED 3 based on model 
predictions of erosion is provided in Section 6.3.5.2.  The results of this stability analysis (i.e., 
percentages of cap/thin-layer cap areas that are stable) are cited in the remainder of this discussion. 
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concentrations following the extreme event still represent significant reductions relative to 
current levels (90% in Reach 5C and 96% in Woods Pond; Figure 6-6b).  Thus, the model 
results indicate that buried sediments containing PCBs would not become exposed to any 
significant extent during an extreme flow event following implementation of SED 3.  

Given that SED 3 includes remediation in Woods Pond (i.e., placement of a thin-layer cap), 
the effect of that remediation on the solids trapping efficiency of Woods Pond has also been 
evaluated.  Based on EPA’s model, the solids trapping efficiency of Woods Pond under 
SED 3 would be slightly lower relative to MNR (i.e., 15% under MNR versus 13% under 
SED 3).  The placement of a thin-layer cap would result in a small decrease in depth, which 
in turn results in the small decrease in solids trapping described above.  

6.3.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for SED 3 in accordance with directions from EPA are listed in Tables S-3.a through S-
3.c in Appendix C.  The compliance of SED 3 with these potential ARARs is discussed 
below. 

Chemical-Specific ARARs – Water Quality Criteria 

The potential chemical-specific ARARs, set forth in Table S-3.a, include federal and state 
water quality criteria for PCBs.  To evaluate whether SED 3 would achieve those criteria, 
GE reviewed the water column PCB concentrations predicted by the model for SED 3.  As 
discussed in Section 3.5.1, the freshwater chronic aquatic life criterion of 0.014 µg/L (14 
ng/L) is based on a 4-day average not to be exceeded more than once every 3 years.  
Since it is unclear whether the 4-day averages to be used in comparing water quality data 
to this criterion are to be calculated as rolling averages (i.e., starting a new 4-day average 
each day) or 4-day “block” averages, 4-day averages have been computed both ways and 
compared to the criterion here, as shown in Table 6-2.  Using 4-day rolling averages, only 2 
exceedances are predicted at one location within the PSA (Holmes Road) and 2 to 5 
exceedances are predicted at two locations within Reaches 7 and 8.  However, all of these 
exceedances in both the PSA and Reaches 7 and 8 consist of consecutive 4-day averages 
resulting from a single high-flow event, and thus could be considered a single exceedance 
(i.e., a prolonged exceedance that spans more than a single day resulting from the use of 
rolling averages).  This is confirmed by the block averages that indicate only a single (or no) 
exceedance for this alternative in these reaches.  For these reasons, as discussed in 
Section 3.5.1, assessment of achievement of this criterion has been based on the 4-day 
averages computed by the block averaging method.  Under that approach, SED 3 would 
achieve this criterion, albeit at a significant environmental cost as discussed in Sections 
6.3.5.3 and 6.3.8. 
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By contrast, the model-predicted annual average water column concentrations (which are 
used for assessment of the human health-based water quality criteria and are set forth in 
Table 6-13 in Section 6.3.5.1 below) exceed the federal and Massachusetts human health 
consumption criterion of 0.000064 µg/L (0.064 ng/L) in all reaches.  However, as previously 
discussed, the ARARs based on this criterion should be waived on the ground that 
achievement of those ARARs is technically impracticable for the reasons given in Section 
6.1.4, including that they could not be achieved by any remedial alternative in any reach in 
Massachusetts or in one or more of the Connecticut impoundments.129 

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan directed GE to 
discuss the effect of each alternative on the current listing of the Housatonic River in both 
Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
to PCBs and pathogens (the latter of which would not be addressed by any alternative).  
The impact of SED 3 on the PCB water quality criteria in Massachusetts was discussed 
above; its impact on PCB levels in surface sediments, surface water, and fish tissue in 
Massachusetts is discussed in Section 6.3.5.1; and its impact on attainment of the relevant 
IMPGs, including the IMPGs based on the unrestricted human consumption of fish from the 
Housatonic River in Massachusetts, is discussed in Section 6.3.6.  The Housatonic River in 
Connecticut is listed as impaired based on the Connecticut Department of Public Health’s 
(CDPH) fish consumption advisory for PCBs for portions of the River in Connecticut (as well 
as based on the presence of e-coli bacteria in some river segments).  The impact of SED 3 
on fish PCB levels in the Connecticut impoundments is discussed in Section 6.3.5.1, and its 
impact on attainment of the IMPGs based on human fish consumption in the Connecticut 
impoundments is discussed in Section 6.3.6.1.130  These evaluations provide an 
assessment of the effect of SED 3 on the impairment listings.  

                                                      

129  The estimated future water column concentrations in all the Connecticut impoundments under 
SED 3 exceed the proposed Connecticut consumption criterion of 0.00000056 µg/L (0.00056 ng/L).  
As noted in Section 6.1.4, that proposed criterion is below the level of reliable measurement and 
would not be achieved by any remedial alternative in any of the Connecticut impoundments, and thus 
its attainment would also be technically impracticable.  
130  In addition to the comparison to the IMPGs, it is our understanding that, in developing and 
periodically revising its fish consumption advisory, the CDPH utilizes as guidance a risk-based 
protocol that specifies unlimited fish consumption at PCB levels < 0.1 mg/kg, one meal per week at 
0.1 - 0.2 mg/kg, one meal per month at 0.21- 1.0 mg/kg, etc., and “do not eat” at levels above 1.9 
mg/kg.  As shown in Table 6-13 (in Section 6.3.5.1 below), use of the CT 1-D Analysis, while highly 
uncertain, indicates that implementation of SED 3 would reach the CDPH’s unlimited fish consumption 
criterion of < 0.1 mg/kg by the end of the EPA model’s 52-year projection period, resulting in average 
fillet levels of 0.02 to 0.04 mg/kg.  This provides further insight on the effect of SED 3 on the River’s 
impairment listing in Connecticut.   
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Location-Specific and Action-Specific ARARs 

The potential location-specific and action-specific ARARs identified for SED 3 are listed in 
Tables S-3.b and S-3.c.131  Review of those potential ARARs indicates that SED 3 could be 
designed and implemented to achieve certain of those ARARs, assuming, in some cases, 
that the necessary EPA determinations are obtained.132  However, as indicated in those 
tables, there are a number of potential location- and action-specific ARARs that would not 
be met by SED 3.  These include the following:  

• The requirements of EPA’s and the USACE regulations under Section 404 of the Clean 
Water Act (40 CFR Part 230, 33 CFR Parts 320-323) that there be no practicable 
alternative with less adverse on the aquatic ecosystem (since there are practicable 
sediment removal alternatives with less adverse impact – e.g., SED 10) and that a 
project involving the discharge of dredged or fill material (such as SED 3) not contribute 
to violation of state water quality standards (which are not currently met in the 
Housatonic River) and not cause significant adverse effects on aquatic life, aquatic 
ecosystems, and recreational and aesthetic values; 

• The requirements of the federal Executive Orders for Wetlands Protection (E.O. 11990) 
and Floodplain Management (E.O. 11988) that there be no practicable alternative with 
less adverse impacts on wetlands and floodplains, respectively;133 

                                                      

131  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction.  
132  For example, EPA’s regulations under § 402 of the Clean Water Act include a requirement that 
discharges from water treatment facilities must be subject to effluent limitations or other conditions 
necessary to meet state water quality standards (40 CFR § 122.44(d)); but they exempt discharges in 
compliance with instructions of EPA’s On-Scene Coordinator (OSC) (40 CFR § 122.3(d)).  The 
discharges from the water treatment facilities used for dewatering removed sediments under SED 3 
could not feasibly meet the state water quality standards since current water quality conditions in the 
Housatonic River do not meet the Massachusetts water quality criteria for PCBs (see Section 6.1.4).  
Hence, it is assumed that such discharges would be in compliance with the OSC’s instructions.  
Similarly, it may be impractical for some of the temporary staging areas for PCB-containing sediments 
to meet certain default conditions of EPA’s TSCA regulations for storage of PCB remediation waste 
(40 CFR § 761.65(c)(9)) – e.g., that they have systems capable of preventing flow onto those areas 
from a 25-year flood (although they would include appropriate flood control measures).   However, the 
TSCA requirements could be met for those staging areas through an EPA determination that those 
areas meet the substantive requirements of the regulations for a risk-based approval (40 CFR § 
761.61(c)); and it is assumed that, if necessary, such a determination would be made.   
133  Since these Executive Orders were not formally promulgated after notice-and-comment 
rulemaking, they are to be considered (TBC), rather than ARARs.  However, as orders of the 
President, they are applicable to and binding on EPA. 
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• Given that Reach 5A is included in the designated Upper Housatonic ACEC, the 
prohibition on dredging in an ACEC under the Massachusetts Waterways Law and its 
regulations (310 CMR 9.40(1)(b)); 

• The requirements of the Massachusetts water quality certification regulations (314 CMR 
9.01 – 9.08) that there be no practicable alternative with less adverse impact on the 
aquatic ecosystem, that a project involving dredging and the discharge of dredged or fill 
material not affect the Estimated Habitat of rare wildlife species listed by the State 
under MESA, and that such a project not cause substantial adverse impacts to 
conditions in surface waters; 

• The requirements of the Massachusetts Wetlands Protection Act and its implementing 
regulations that there be no practicable alternative with less adverse impact on 
resource areas (310 CMR 10.53(3)(q)), that implementation of the project not affect the 
Estimated Habitat of state-listed rare wildlife species (310 CMR 10.59), and, if this 
project does not constitute a “limited project” under 310 CMR 10.53(3)(q), certain 
additional requirements as well (e.g., the prohibition on work that results in a loss of > 
5000 square feet of bordering vegetated wetlands or impairs such wetlands within an 
ACEC [310 CMR 10.55(4)] and potentially the requirement to maintain a 100-foot wide 
area of undisturbed vegetation along the river in a Riverfront Area, subject to certain 
exceptions [310 CMR 10.58(4)(d)1.]); and 

• The requirements of MESA and its implementing regulations (310 CMR 10.23) that the 
project not result in a “take” of a state-listed species.134 

Thus, SED 3 would not meet a number of federal and state regulatory requirements relating 
to ecological protection (including regulations applicable to the Upper Housatonic ACEC).  
To the extent that these requirements constitute ARARs, they would need to be waived by 
EPA under CERCLA and the NCP.   

In addition to the ARARs discussed above, it is possible that some of the temporary staging 
areas for excavated sediments and/or bank soils may not meet certain requirements that 
could potentially apply to those areas in the event that the excavated materials should be 

                                                      

134  The MESA evaluations in Appendix L indicate that SED 3 would involve a take of at least 23 state-
listed species.  The MESA regulations contain a provision authorizing the Director of the MDFW to 
permit a take of a state-listed species if (a) the project proponent has adequately assessed 
alternatives, (b) the take would not affect a significant portion of the local population of the species, 
and (c) a long-term Net Benefit plan for the species is developed and agreed to (321 CMR 10.23).  
However, as discussed in Section 5.4, this provision does not constitute an ARAR for the Rest of River 
remedial action.      
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found to constitute hazardous waste under RCRA criteria or comparable state criteria.  
Based on prior experience at other portions of this site (e.g., the 1½-Mile Reach and 
floodplain), it is not anticipated that the excavated sediments or bank soils would constitute 
RCRA hazardous waste.135  However, appropriate testing of representative sediments and 
bank soils would be conducted, using the Toxicity Characteristic Leaching Procedure 
(TCLP), to confirm that result.   

Further, even if some excavated materials should be found to constitute hazardous waste 
under RCRA, the federal RCRA requirements would not apply to staging areas within the 
Rest of River boundary, since those areas would be covered by EPA’s Area of 
Contamination (AOC) policy (EPA, 1995), which excludes from the RCRA land disposal 
restrictions and other RCRA technical requirements the movement of wastes within an 
overall area that includes discrete areas of generally dispersed contamination.  However, in 
the unlikely event that such materials were staged at areas that are located outside the 
Rest of River boundary and to which EPA’s AOC policy would not apply, those staging 
areas would not meet all the substantive requirements of EPA’s RCRA regulations for 
hazardous waste storage facilities.  For example, waste pile staging areas would not be 
constructed with the double liner/leachate collection systems specified for new waste pile 
units to be used for storage of hazardous waste (40 CFR § 264.251(c)), nor would they 
have groundwater monitoring systems such as is required for regular hazardous waste 
management facilities (40 CFR Part 264, Subpart F).  It would not be practical or necessary 
for these temporary staging facilities to be constructed and operated to comply with all the 
regular RCRA storage requirements (which are designed for permanent storage facilities).  
Accordingly, if such requirements were deemed applicable to any such staging areas, they 
should waived by EPA as technically impracticable to meet. 

Similarly, although not anticipated, it is possible that some excavated sediments or bank 
soils may constitute hazardous waste under the Massachusetts hazardous waste 
regulations on grounds other than containing PCBs at concentrations ≥ 50 mg/kg.136   Even 

                                                      

135  A total of over 90 samples of sediment or soil collected by EPA or GE from the 1½-Mile Reach or 
adjacent floodplain, were analyzed for hazardous waste characteristics by the Toxicity Characteristic 
Leaching Procedure (TCLP).  None of these samples showed leachate levels in excess of the 
regulatory limits that would result in the material being classified as hazardous waste.  It is expected 
that the sediments and soils in the Rest of River would be similar to those in and adjacent to the 1½-
Mile Reach and thus would likewise not constitute hazardous waste. 
136  Although wastes with PCB concentrations > 50 mg/kg are listed hazardous wastes in 
Massachusetts, the Massachusetts hazardous waste regulations exempt facilities that manage such 
wastes so long as such facilities comply with EPA’s TSCA regulations (310 CMR 30.501(3)(a)), and 
the staging facilities would meet substantive TSCA requirements (provided that any necessary risk-
based determination is obtained from EPA under those regulations).  The other pertinent bases for 
characterizing a waste as hazardous are the same under state regulations as those under RCRA. 
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if they did, the Massachusetts hazardous waste regulations should not apply to the staging 
and dewatering of sediments, provided that the sediments are temporarily stored at an 
“intermediate facility” (a temporary facility for sediment management) under the State’s 
water quality certification regulations.137  However, if excavated bank soils were found to 
constitute non-PCB hazardous waste (which, again, is not expected), the staging areas 
would not meet certain requirements of the Massachusetts hazardous waste regulations.  
For example, since these areas need to be located close to the River and would contain 
waste piles, the majority of them could not feasibly meet the requirement that waste piles 
used for hazardous waste storage may not be constructed within the 500-year floodplain 
(310 CMR 30.701(6)).  In addition, depending on the locations of the staging areas, some of 
those areas may not meet other location standards set forth in these regulations for such 
waste piles (e.g., 310 CMR 30.704(3), 30.705(3) & (6)) or certain design requirements for 
such waste piles (e.g., that the liner must be a minimum of 4 feet above the probable high 
groundwater table) (310 CMR 30.641).  Further, construction of groundwater monitoring 
systems (per 310 CMR 30.660) for these temporary staging areas is not practical.  In any of 
these circumstances, if these requirements were deemed applicable to any particular 
temporary staging areas, they should be waived by EPA as technically impracticable to 
meet.   

6.3.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for SED 3 has included an 
evaluation of the magnitude of residual risk, the adequacy and reliability of the alternative, 
and any potential long-term adverse impacts on human health or the environment, as 
described below.  

6.3.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 3 
has included consideration of the extent to which and time over which this alternative would 
reduce potential exposure to PCBs, estimated concentrations of remaining PCBs available 
for such exposure, and other aspects of the alternative that would reduce potential 
exposure, such as engineering and institutional controls.   

Implementation of SED 3, along with upstream source control and remediation measures 
and natural recovery processes, would reduce the exposure of humans and ecological 

                                                      

137  The Massachusetts hazardous waste regulations exempt dredged material that is temporarily 
stored at an intermediate facility pursuant to 314 CMR 9.07(4) and managed under a state water 
quality certification and § 404 of the Clean Water Act (310 CMR 30.104(3)(f)).     



 

 6-44 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

receptors to PCBs in sediments, surface water, and fish in the Rest of River area.  Potential 
exposure to sediments containing PCBs would be significantly reduced in Reach 5A due to 
sediment removal and capping activities, and potential exposure to PCB-containing bank 
soils in Reaches 5A and 5B would be reduced by the bank soil removal and stabilization.   
The placement of a thin-layer cap over the sediments in a portion of Reach 5C and in 
Woods Pond would reduce the surface sediment PCB concentrations in these reaches, 
thereby reducing potential human and ecological exposures.  The following table shows, by 
reach, the average PCB concentrations predicted by EPA’s model to be present at the end 
of the model simulation period (Year 52) for surface sediments, surface water, and fish 
(including both modeled whole body and calculated fillet-based concentrations).  This table 
uses the same format described in Section 6.1.5.1. 

Table 6-13 – Modeled PCB Concentrations at End of 52-Year Projection Period (SED 
3)  

Reach 

Average 
Surface 

Sediment 

(0-6”) (mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg)2 

5A 0.06 2.6 1.3 0.3 

5B 5.5 3.0 15 3.0 

5C 3.0 4.0 9.1 1.8 

5D (backwaters) 15 --- 31 6.3 

6 1.5 4.4 3.6 0.7 

71 0.40 – 4.7 2.1 – 4.1 3.6 – 11 0.7 – 2.1 

8 2.7 2.3 7.9 1.6 

CT1 0.009 – 0.02 0.1 – 0.2 0.09 – 0.2 0.02 – 0.04 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within each of the Reach 7 subreaches, and the range of 
concentrations indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 
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The potential residual risks to human and ecological receptors from the predicted PCB 
concentrations shown in the above table have been evaluated in the context of the extent to 
which they would achieve the IMPGs, as discussed in Section 6.3.6.138   

Temporal profiles of reach-average PCB concentrations predicted in surface sediments, 
annual average surface water, whole body fish, and fish fillets resulting from the 
implementation of SED 3 over the 52-year model projection period are shown on Figures 6-
6a-c.  These figures show the timeframes over which the model predicts that PCB 
concentrations in each medium would be reduced under SED 3.  The general pattern 
exhibited by these temporal profiles is one of a large reduction in PCB concentrations 
associated with the remediation, followed by a period of slow decline or, in some instances, 
a leveling off or increase to a new steady-state concentration determined by upstream PCB 
inputs and natural attenuation processes.  In the surface sediments, this pattern is observed 
mainly in the remediated reaches, while most reaches exhibit this pattern for water column 
and fish concentrations, which illustrates how remediating upstream source areas within the 
Rest of River (e.g., Reach 5A) translates to reductions in PCBs in downstream areas.  As a 
result of the remediation under SED 3, predicted fish PCB concentrations are reduced over 
the projection period by 87% to 99% in the remediated reaches (i.e., Reaches 5A, 5C, and 
6), by 72% and 83% in Reach 5B and the Reach 5 backwaters, and by 75% to 90% in 
Reaches 7 and 8 (Figure 6-6c). 139 

PCBs would also remain in the sediments beneath and outside the areas addressed by 
SED 3.  However, in Reach 5A, the cap would prevent direct contact with, and effectively 
reduce the mobility of, the PCB-containing sediments beneath the cap; and the thin-layer 
caps in portions of Reach 5C and in Woods Pond would provide a clean layer over the 
underlying PCB-containing sediments.  Overall, the extent to which SED 3 would mitigate 
the effects of a flood event that could cause the PCB-containing sediments that have been 
contained by a cap or buried due to natural processes to become available for human and 
ecological exposure was discussed in Section 6.3.3.  As discussed in that section, the 
model results for SED 3 indicate that buried sediments containing PCBs would not become 
exposed to any significant extent during an extreme flow event.  

                                                      

138  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.     
139 As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are lowered based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 3 would also be lower, 
ranging from 83% to 98% in the remediated reaches (i.e., Reaches 5A, 5C, and 6), 63% to 77% in the 
remainder of the PSA, and 73% to 86% in Reaches 7 and 8.  
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In addition, potential human exposure to PCBs in fish and other biota would be reduced 
during and after implementation of SED 3 through biota consumption advisories.  Also, a 
long-term monitoring program would be implemented to assess the continued effectiveness 
of this remedial alternative to mitigate potential human and ecological exposures to PCBs.  

6.3.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 3 has included an assessment of the 
following factors:  whether the technologies have been used under similar conditions; 
whether the combinations of technologies in the alternative have been used together 
effectively; general reliability and effectiveness; reliability of OMM requirements and 
availability of labor and materials needed for OMM; and the potential need to replace 
technical components of the alternative, along with a consideration of potential exposure 
pathways and the associated risks should the remedial action need replacement.     

Use of Technologies under Similar Conditions and in Combination 

As stated in EPA’s Contaminated Sediment Remediation Guidance for Hazardous Waste 
Sites, for remediation in “multiple water bodies or sections of water bodies with differing 
characteristics or uses, or different levels of contamination, project managers have found 
that alternatives that combine a variety of approaches are frequently the most promising” 
(EPA, 2005d, p. 3-2).  Further, in response to variable site conditions at other sites (e.g., 
water depth, water velocity, sediment characteristics, etc.), a combination of technologies is 
often required to mitigate the potential for exposure to constituents in sediments.  The 2007 
report by the National Research Council (NRC) of the National Academy of Sciences on 
Sediment Dredging at Superfund Megasites provided a detailed evaluation of 26 
environmental sediment dredging projects, each of which included at least 10,000 cy of 
sediment removal and had pre-dredging and post-dredging data and which collectively 
represented a variety of project types.  That report stated that “dredging alone achieved the 
desired cleanup levels at only a few of the 26 dredging projects, and that capping after 
dredging was often necessary to achieve cleanup levels” (NRC, 2007, p. 4).  It also noted 
that “the ability of combination remedies to lessen the adverse effects of residuals should be 
considered when evaluating the potential effectiveness of dredging” (NRC, 2007, p. 164), 
and that “some combination of dredging, capping or covering, and natural recovery will be 
involved at all megasites” (NRC, 2007, p. 248).   As such, many sediment remedial projects 
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have employed a combination of remedial technologies to achieve their respective remedial 
objectives.140  

SED 3 includes such a combination of technologies.  It includes sediment removal followed 
by capping using dry excavation techniques in Reach 5A, bank stabilization with removal of 
bank soils where necessary in Reaches 5A and 5B, thin-layer capping in a portion of Reach 
5C and in Woods Pond, and MNR in the remaining areas.  These remedial components 
have been applied in various combinations at other PCB-containing sites as described 
below.     

Sediment removal using dry excavation techniques followed by capping (or backfilling) has 
been applied at sites containing PCBs under hydrologic conditions similar to those in Reach 
5A (e.g., higher energy environments), albeit much different ecological conditions.  For 
example, this approach was used at the Upper ½-Mile Reach (including the Building 68 
area), the 1½-Mile Reach, and the West Branch of the Housatonic River, all which have 
similar conditions to Reach 5A in terms of water flow, width, and depth (ARCADIS BBL and 
QEA, 2007a; Weston Solutions, Inc. [Weston], 2007), though not similar ecological 
conditions.   

In an effort to assess the precedents for a sediment remediation project with the removal 
volumes that would be involved in the sediment alternatives for the Rest of River, GE 
reviewed publicly available information on completed, ongoing, or planned 
dredging/removal projects, including those evaluated in the NRC (2007) report.  This review 
identified approximately 75 completed dredging/removal projects to address various 
contaminants of concern.  Less than 25% of these projects involved removal of volumes 
equivalent to or greater than the removal volume of SED 3.  The sites of these projects 
include a mix of harbors, lakes, and rivers.  None of these sites is comparable to the Rest of 
River, where the area targeted for remediation is long and sinuous (see Figure 6-7), 
includes numerous stretches with limited access, contains a largely undisturbed corridor 
of diverse and environmentally sensitive habitats (with numerous rare species), and is not 
navigable by large vessels.141    

                                                      

140  Some examples of sites where a combination of remedial technologies was utilized include the St. 
Lawrence River Site (NY) (hydraulic dredging, mechanical excavation, and capping to address PCB-
containing sediments; BBLES, 1996) and Fox River (WI) (sediment removal with capping, capping 
alone, and MNR to address PCB-containing sediments; EPA and WDNR, 2007).  Moreover, MNR with 
institutional controls is commonly used at sites in combination with active remedial technologies, such 
as at Kalamazoo River (MI), Spokane River (WA), Bremerton Naval Complex (WA), Commencement 
Bay Nearshore/Tidal Flats (WA), and Sheboygan River (WI). 
141  For example, the NRC (2007) report identified nine dredging projects with sediment removal 
volumes greater than 100,000 cy.  These projects were conducted at Commencement Bay (WA) (2 
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Riverbank stabilization using a combination of traditional bank hardening methods and 
bioengineering techniques (as described in Section 3.1.4 and Appendix G), with removal of 
bank soils as necessary, has also been applied at other sites, albeit sites with different 
ecological conditions.  In New England, this approach was used on the Turners 
Falls/Northfield Mountain project in Connecticut to successfully stabilize eroding banks on 
the Connecticut River (Franklin Regional Council of Governments [FRCOG], 2003 and 
2010).  The design for different segments of the riverbanks in that case included traditional 
hardening techniques (e.g., riprap for scour zones and toe of slope) combined with 
bioengineering techniques (e.g., joint planting, coir matting, geogrid lifts, brush mattresses).  
Similarly, bank stabilization on the White River in Vermont used a combination of rock 
revetment (a traditional hardening approach) in combination with bioengineering (brush 
layers, coir matting, live stakes) to address an erosion problem along a 300-foot section of 
the White River, while two other riverbank segments were stabilized using bioengineering 
techniques alone.  Additionally, on the Little Miami River in Ohio, 30-foot high banks were 
stabilized by combining a riprap foundation, synthetic cellular confinement layers, natural 
coir fabric wrapped soil lifts, and internal geotextile reinforcement material, all combined 
with a comprehensive revegetation plan (Land & Water, 1999).  Finally, soil layer lifts were 
combined with a rock toe to stabilize over a mile of eroding riverbank on the Grand River in 
Michigan. The soil layer lifts were planted with a variety of native species to help lock the 
shoreline while providing wildlife habitat (Land and Water, 2007).  

Placement of a thin-layer cap, such as would be used for the lower part of Reach 5C and in 
Woods Pond under SED 3, was pilot tested at the Grasse River (NY), and implemented at 
Puget Sound Naval Shipyard (WA), Commencement Bay Nearshore/Tideflats (Middle 
Waterway, WA), Eagle Harbor West Site (WA) and Pier 64 (WA), and was incorporated into 
the Record of Decision (ROD) Amendment for the Fox River (WI) as part of a remedy which 
also includes sediment removal with capping, capping alone, and MNR.  Thin-layer cap 
placement in a near-shore area at the Grasse River (NY) demonstrated a 99% reduction in 
surface PCB concentrations, with long-term monitoring ongoing (www.thegrasseriver.com).  
Water depths at the Grasse River where the thin-layer cap was placed were less than 5 
feet, which is similar to portions of Reach 5C and Woods Pond where thin-layer capping 
would be performed.   

                                                                                                                                                  

projects), Bayou Bonfouca (LA), Puget Sound Naval Shipyard (WA), Harbor-Island (WA), Cumberland 
Bay (NY), Lake Jarnsjon (Sweden), Manistique Harbor (MI), and United Heckathorn (CA).  None of 
these projects involved sediment removal in a riverine system like that in the Rest of River; rather, 
they involved shipping channels, bayous, estuaries, lakes, and harbors (NRC 2007).  Other large 
sediment removal projects, such as those at the Grand Calumet River (IN), Ashtabula River (OH), 
Milltown Reservoir Sediments Site (MT), and the Ottawa River (OH), likewise involved very different 
conditions from those in the Rest of River.  See Section 6.5.5.2 for a description of the first three of 
these; the Ottawa River is bordered by landfills and commercial/industrial properties and is much 
more accessible from the water than the Rest of River (see EPA, 2009). 
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MNR (with institutional controls) has been in place for several years at Lake Hartwell (SC) 
to address PCBs in stretches of the lake and adjoining river where natural recovery 
processes were known or expected.  Conditions at Lake Hartwell have some similarities to 
Reaches 7 and 8 as well as in Reaches 9 through 16, where MNR would be implemented 
under SED 3.  Other reaches selected for MNR under SED 3 include Reach 5B, the upper 
portion of Reach 5C, and the Reach 5 backwaters, where PCB concentrations are higher 
than those observed at other sites, and conditions may differ from Lake Hartwell.  However, 
in such areas, river conditions (i.e., slower moving depositional areas) should support the 
natural recovery process over time.     

General Reliability and Effectiveness – Sediment Remediation Techniques  

SED 3 utilizes sediment remediation technologies that have been shown to be reliable and 
effective in reducing exposure of humans and ecological receptors to PCBs in sediments.142   

EPA has concluded that sediment excavation, capping, and MNR should be evaluated at 
every sediment site (EPA, 2005d).  Under certain circumstances, sediment excavation can 
be effective and reliable in reducing the long-term potential for exposure of human and 
ecological receptors to contaminated sediments through removal of contaminant(s) of 
interest.  However, there are some limitations associated with the technology, including 
sediment resuspension during removal and residual contamination following removal (EPA, 
2005d).  Placement of a cap over sediment removal areas has been used to address 
residual contamination.  Capping is an EPA-approved technology for the effective 
remediation of contaminated sediments (EPA, 2005d), and has been successfully applied, 
either following removal or without removal, in a variety of settings, including rivers, near-
shore areas, and estuaries.  Various capping materials and cap placement techniques are 
available, and monitoring data collected for a number of projects have indicated that 
capping can be an effective remedy (Fredette et al., 1992; Brannon and Poindexter-
Rollings, 1990; Sumeri et al., 1994).   

Thin-layer capping can be effective at reducing the potential for human and/or ecological 
exposure to PCBs in sediment.  Its greatest effectiveness has been typically demonstrated 
where it is not subject to high erosional forces.  Assuming even low rates of natural 
sedimentation in the future, thin-layer capping can provide a base for sustained long-term 
reduction in surficial PCB concentrations.  Studies have indicated that even very thin layers 
of new clean material placed on the sediment bed can result in a substantial reduction in 

                                                      

142  This section addresses the reliability and effectiveness of these techniques to reduce PCB 
exposures.  That is different from the overall reliability and effectiveness of the techniques to protect 
human and ecological receptors, which must also consider the adverse impacts from implementation 
of those techniques on such receptors.  Those issues are evaluated separately below.  
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the interaction of sediment-associated contaminants with the overlying water (Talbert et al., 
2001).  In addition, EPA has acknowledged that placement of a thin layer “of clean 
sediment may accelerate natural recovery in some cases” (EPA, 2005d, p. 4-13).  

Certain MNR and enhanced MNR approaches have been demonstrated at aquatic sites 
with PCB-containing sediment (EPA, 2005d).  These approaches can be applied alone or in 
combination with other, more active remedial technologies (e.g., removal, in situ 
containment).  MNR has been selected as a component of the remedy for contaminated 
sediment at numerous Superfund sites (EPA, 2005d).  EPA has stated that MNR should 
“receive detailed consideration” where site conditions are conducive to such a remedy 
(EPA, 2005d, p. 4-3).  EPA has also noted that many contaminants that remain in sediment 
are not easily transformed or destroyed, and that for this reason, “risk reduction due to 
natural burial through sedimentation is more common and can be an acceptable sediment 
management option” (EPA, 2005d, p. 4-1).  Sedimentation would be expected to be the 
primary natural recovery mechanism for the Rest of River, and would eliminate or reduce 
exposure and risk by containing the contaminants in place through the deposition of cleaner 
sediments on top of impacted sediments.  

To further assess the reliability and effectiveness of SED 3, model predictions of erosion in 
areas receiving a cap or a thin-layer cap were evaluated to assess cap stability.  Two 
metrics were used in this assessment:  (1) the area predicted to remain stable (i.e., undergo 
limited or no erosion) for the full duration of the model projection, including the extreme (50- 
to 100-year) flow event simulated in Year 26;143 and (2) the predicted impact of such 
erosion (if any) on reach-average 0- to 6-inch surface sediment PCB concentrations.  The 
results of these stability assessments for SED 3 are as follows: 

Caps:  Under SED 3, cap would be installed in Reach 5A following removal.  The cap would 
be designed to resist erosion by including an appropriately sized armor layer.  The model 
inputs for areas receiving a cap were specified accordingly, as discussed in Section 3.2.4.5.  
Thus, the areas receiving a cap under SED 3 are predicted to be 100% stable. 

Thin-Layer Caps:  SED 3 includes placement of a thin-layer cap in the lower portion of 
Reach 5C and Woods Pond to enhance natural recovery.  For the purposes of evaluating 
long-term effectiveness, the thin-layer cap was considered stable (and therefore reliable) 
when EPA’s model predicted that at least 1 inch of this material would remain for the full 

                                                      

143  Review of model results indicated that, in general, the most significant erosion is predicted to 
occur during the extreme flow event; thus, that event was a primary focus of this analysis (although 
other high flow events occurring within the projection period were evaluated as well).   
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duration of the model projection.144  Based on this definition, the model predicts that 
approximately 99% of the thin-layer capped area within Reach 5C would be stable under 
SED 3.  The remaining 1% of the area predicted to contain less than 1 inch of thin-layer cap 
material occurs within a single model grid cell located in a narrow part of the channel of 
Reach 5C.  That limited erosion is predicted to occur during the extreme flow event 
simulated in Year 26, and would result in an increase of less than 0.5 mg/kg in the reach-
average 0- to 6-inch surface sediment PCB concentrations in Reach 5C (Figure 6-6b).  
Similarly, EPA’s model predicts that approximately 95% of the thin-layer capped area in 
Woods Pond would remain stable.  Erosion in the remaining 5% of the Woods Pond area 
was predicted by the model to occur in the pond’s outlet channel during the extreme flow 
event.  However, such erosion resulted in an increase of less than 1 mg/kg in the reach-
average 0- to 6-inch surface sediment PCB concentration (Figure 6-6b).  After such 
increases in concentration are taken into account, the concentrations following the high flow 
events still represent reductions of 90% to 96% relative to current levels for both reaches 
where SED 3 includes a thin-layer cap (as discussed in Section 6.3.3).  Since the thin-layer 
cap materials would largely remain in place, they would assist in controlling releases from 
underlying sediments and provide stability, although this is not the primary goal of thin-layer 
capping.  

It should also be noted, however, that there is a potential for impacts to the thin-layer caps 
from the feeding, spawning, and/or nesting activities of “megafauna,” such as carp and 
largemouth bass.  Specifically, carp could have some influence on portions of the thin-layer 
caps due to foraging in sediments, uprooting of plants, and thrashing behavior during 
spawning; and largemouth bass could have some influence on portions of the thin-layer 
caps by clearing areas for nests. 

General Reliability and Effectiveness – Riverbank Stabilization Techniques  

As noted in Section 6.3.1 and discussed in Section 3.1.4 and Appendix G, the riverbanks in 
Reaches 5A and 5B would be stabilized using a combination of bioengineering techniques 
and hard engineering techniques.  Bioengineering techniques can be grouped into two 
basic categories: those that reduce the force of water against a riverbank by directing flow 
away from the banks and those that increase a bank’s resistance to the erosive force of 
water (NRCS, 2002).  Both categories have as a primary objective the control and 
                                                      

144   Because the model simulates mixing of thin-layer cap material with native sediment when the cap 
material erodes to less than 3 inches, there are circumstances where thin-layer capped cells increase 
in concentration due to such mixing and yet the 1-inch stability criterion is still met.  However, model 
results based on a criterion of 3 inches were very similar to those for the 1-inch criteria used here, with 
the number of grid cells exceeding the criteria differing by only 1 or 2 cells, and only in some reaches.   



 

 6-52 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

prevention of bank erosion, while at the same time encouraging growth of vegetation on the 
bank that is consistent with the stabilization technique employed.  Further, the structures 
used to direct flow away from a bank or to increase a bank’s resistance to the force of water 
often will be made of natural materials such as logs, native rock, or coir fiber to attempt to 
provide habitat for aquatic organisms or a suitable substrate for plant growth.  Controlling 
erosion can also be accomplished by reshaping a bank to have a reduced bank angle or by 
constructing a bench which can reduce the shear stress affecting the lower portion of the 
bank.  

In areas that are subject to greater instability, such as where shear stress and channel 
velocities are particularly severe, bioengineering techniques are unlikely to succeed (at 
least by themselves), and thus traditional hardening methods (e.g., use of concrete, riprap, 
and gabion baskets) are necessary to prevent bank soil erosion.  Bioengineering 
techniques and traditional hardening methods are not exclusive of each other.  In areas 
where shear stress and channel velocities are relatively severe, bioengineering can be used 
in conjunction with traditional hardening methods (termed “hybrid methods”) (VDCR, 2004) 
to provide the most effective  method of bank stabilization.  

While combinations of stabilization techniques can reliably stabilize riverbanks and reduce 
erosion, the ecological impacts of doing so must be recognized.  As discussed in Section 
5.3.2, these bank stabilization measures would, by design, essentially lock the existing 
channel in a stable state.  Thus, if successful, these measures would prevent or 
permanently curtail the continuation of the current geomorphological processes of bank 
erosion and lateral channel migration, which have contributed to the current heterogeneous 
mix of riverbank types in Reaches 5A and 5B, including vertical and undercut banks.  In 
addition, as also discussed in Section 5.3.2, the stabilization measures would include the 
elimination of mature overhanging trees on these banks and a long-term management plan 
to prevent the regrowth of such trees on the stabilized bank slopes, which could, through 
windthrow or overtopping from storm events, cause destabilization of the banks.  These 
aspects of the bank stabilization measures would produce permanent adverse impacts on 
the riverbank habitat for various wildlife species, as discussed further in Section 6.3.5.3; and 
those impacts must be balanced against the ability of these measures to stabilize the banks 
in assessing the overall effectiveness of these measures.145 

                                                      

145  The impacts of bank stabilization techniques on in-river processes such as bedload movement 
and water depth and velocity are also discussed in Section 6.3.5.3. 
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General Reliability and Effectiveness – Restoration Techniques 

It is assumed for this Revised CMS Report that the areas affected by SED 3 would be 
subject to restoration, as discussed in the restoration methods subsections in Section 5.3.  
However, there are significant constraints on the ability of restoration methods to re-
establish the pre-remediation conditions and functions of adversely affected habitats.  
These constraints and the consequent likelihood of restoration success are discussed in 
Sections 5.3.1.4 for aquatic riverine habitats, 5.3.2.4 for riverbanks, and 5.3.3.4 for 
impoundments, and in Sections 5.3.4.4, 5.3.5.4, and 5.3.8.4 for forested floodplain habitats, 
shrub and shallow emergent wetlands, and upland habitats, which could be impacted by 
access roads and staging areas under SED 3.  For the reasons discussed in those 
sections, these restoration methods would not be expected to re-establish pre-remediation 
conditions for some of these habitats for many decades and would likely never do so for 
other habitats.  As such, these restoration methods would not be fully effective or reliable in 
returning these habitats to their pre-remediation state.  (These issues are discussed further 
in Section 6.3.5.3.)       

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques, including periodic analytical sampling (i.e., fish, water 
column, and sediment sampling), visual monitoring (i.e., visual observation supplemented 
with sediment probing and/or coring as necessary), and maintenance of the restored 
riverbed and riverbanks (e.g., repair of the armor layer of the cap, repair of bank 
stabilization materials, etc.), would be implemented to maintain and track the long-term 
effectiveness of SED 3.  Post-remediation sampling is commonly used (and recommended 
by EPA) to monitor the effectiveness of completed sediment removal and capping remedies 
(EPA, 2005d).  Visual observation of the sediment cap and restored banks has been 
implemented in the Upper ½-Mile and 1½-Mile Reaches of the Housatonic River.  Visual 
observation of capped/armored areas was also performed at the Sheboygan River to 
determine if the caps were still intact (BBL, 1998).  Should changes in cap conditions be 
noted that require maintenance, labor and materials (e.g., cap material, conventional earth-
moving equipment, etc.) needed to perform repairs are expected to be readily available.   

In addition, a monitoring and maintenance program would be implemented for restored 
areas to confirm planting survival and areal coverage and to determine whether replaced in-
river structures (if any) are intact.  This program is outlined in Section 3.7.1.  Such 
monitoring is considered a reliable means of tracking the progress of the restoration efforts 
(although, as noted above, the restoration efforts themselves would not be expected to ever 
re-establish pre-remediation conditions for certain of the affected habitats and would not re-
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establish pre-remediation conditions of others for many decades).  The necessary labor and 
equipment for such a program are expected to be readily available.  

Technical Component Replacement Requirements 

The technologies that comprise SED 3 were selected for application in areas of the River 
where site conditions are expected to support long-term reliability with minimal maintenance 
requirements.   However, if erosion of cap and/or bank stabilization materials should occur 
that expose the underlying sediments/bank soil, an assessment would be conducted to 
determine the need for and methods of repair.  Depending on the timing and location of the 
repair, access roads and staging areas may need to be temporarily constructed in the 
nearby floodplain.  Small-scale repairs not requiring access road reconstruction would likely 
pose minimal risks to humans and ecological receptors that use/inhabit the disturbed river 
bottom and nearby floodplain.  However, redesign/replacement of larger remedy 
components could require more extensive disturbance of the river bottom, banks, and/or the 
adjacent floodplains to support access.     

6.3.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of SED 3 on human health or the 
environment has included identification and evaluation of potentially affected populations, 
long-term adverse impacts on the various habitats that would be affected by SED 3 and the 
biota that utilize those habitats, impacts on the aesthetics and recreational use of the River 
and floodplain, impacts on banks and bedload movement, and potentially available 
measures that may be employed to mitigate these impacts. 

Potentially Affected Populations 

Implementation of SED 3 would alter the habitat of the river areas that would be excavated 
or subject to thin-layer capping, the riverbanks that would be stabilized, and the adjacent 
floodplain areas used for access roads and staging areas.  These habitat alterations would 
affect people using these areas and the fish and wildlife in these areas.  In particular, SED 3 
would affect portions of the mapped Priority Habitats of 24 state-listed rare species, as 
described in Appendix L.  The long-term impacts of SED 3 on the affected habitats and the 
plants and animals that use those habitats, as well as the long-term impacts on the 
aesthetics and recreational use of the affected habitats by people, are discussed below.  

Long-Term Adverse Impacts on Aquatic Riverine Habitat in Reach 5A   

SED 3 would involve sediment removal throughout the entirety of Reach 5A to a depth of 2 
feet, followed by placement of a 2-foot cap over the removal areas.  The long-term post-
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restoration impacts of such removal/capping activities on aquatic riverine habitat were 
described generally in Section 5.3.1.4.  For Reach 5A under SED 3, these impacts would 
include the following: 

• Change in Substrate Type.  Placement of the cap material would change the surficial 
substrate from its current condition consisting mainly of sand and gravel to one 
consisting of armor stone.  This change would result in a change in the organisms 
present in the sediments to those consistent with the new substrate (as discussed 
further below).  Over time, deposition of natural sediments on top of the cap from 
upstream would be expected to naturally change the substrate back to a condition 
approximating its prior condition.  This could take many years.  This is particularly 
true in the further downstream portions of Reach 5A, since the sediment remediation 
and bank stabilization in the upstream portions of Reach 5A would diminish the 
amount of soil and sediment available to be transported into the downstream portions 
and thus delay the re-establishment of the pre-remediation substrate type.  

• Loss of Continuing Source of Woody Debris and Shade.  The sediment excavation 
activities in Reach 5A would remove woody debris from the River, which is a major 
component of the habitat in the riverine environment of Reach 5A.  Artificial 
replacement of such woody debris is not practical in the long term.  In addition, the 
riverbank stabilization activities in this reach would permanently eliminate the mature 
overhanging trees on those banks, as noted above, and thus result in a permanent 
loss of a continuing natural source of woody debris from trees along the banks.  The 
loss of trees along the riverbanks would also result in greater exposure to wind and 
sun, which would increase evaporation from the water surface as well as increase 
water temperature. 

• Alteration of Biotic Communities.  The sediment removal and capping would destroy 
virtually all aquatic plants and benthic invertebrates present in the existing sediments.  
Recolonization of those areas would depend largely on the availability of replacement 
organisms and sediment from upstream.  Initially, with armor stone as the surficial 
sediment in remediated areas, certain groups of aquatic plants and invertebrates that 
can thrive in such conditions would be expected to recolonize from similar upstream 
aquatic habitats. For aquatic vegetation, as conditions resembling the previous 
substrate return, recolonization of previously vegetated areas by rooted aquatic 
plants would be expected.  However, the rate of such colonization is uncertain and 
would be slowed by upstream riverbed and riverbank remediation, and it is likely that 
invasive species would spread further into these areas and out-compete native 
species (as discussed further below).  For the benthic invertebrates, while 
recolonization would occur as the substrate reverts to prior conditions, it is expected 
that the recolonized community would be dominated for some period of time by 
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invertebrate taxa that are more tolerant of stress, and that the more sensitive taxa 
would be severely reduced and may not re-establish themselves.  Over time, 
continued accumulation of sediments would increase the diversity of habitat, resulting 
in a more complex benthic invertebrate community than existed shortly after 
remediation; but that community is still unlikely to match the pre-remediation 
community in terms of composition, species diversity and richness, and relative 
abundance of species, at least for many years.  In particular, it is doubtful whether the 
state-listed invertebrate species that would be destroyed by the in-stream 
remediation, including the triangle floater mussel and the rare dragonfly species, 
would ever return.  (The impacts of SED 3 on state-listed species are discussed 
further below.) 

Fish would be displaced by the sediment removal and capping activities.  They would 
be expected to move back into the capped areas after completion of the remediation 
work, but their forage base is not likely to reach pre-remediation levels during the 
initial years.  Over time, the gradual re-establishment of a healthy invertebrate 
community would support a more robust fish community than existed during the initial 
post-remediation period.  However, individual species abundance would vary 
depending on the specific riverbed and riverbank conditions that develop over time, 
and the post-restoration fish community may not match the pre-remediation 
community for many years until the prevailing substrate conditions have been re-
established.   

• High Potential for Colonization by Invasive Species:  Following remediation, once 
sufficient sediment returns to support aquatic vegetation, invasive species such as 
Eurasian watermilfoil and curly-leaf pondweed (already present in Reach 5A) and 
others not yet able to establish populations under current conditions are likely to 
immigrate and dominate in the disturbed areas.  Once established, these invasive 
species are likely to impede the growth of native species.  As discussed in Section 
5.3.1.4, a sufficiently intensive invasive species control program would not be 
practical in a flowing riverine environment like Reach 5A.  

In summary, following the remediation and restoration of Reach 5A, the physical 
substrate type in the River would be expected eventually to approximate its prior 
condition, and a biotic community consistent with that substrate type would be expected 
to be present.  However, the length of time for that to occur and the abundance of 
organisms and richness of the mix of species in that community are all uncertain, the 
return of certain specialized species (including state-listed species) is doubtful, and 
colonization by invasive species is highly probable.    
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Long-Term Adverse Impacts on Riverbank Habitats 

As previously described, SED 3 would involve stabilization of the riverbanks in Reaches 5A 
and 5B, using the techniques described in Section 3.1.4 and Appendix G, including the 
removal of bank soils in a number of locations.  These measures would impact a total of 7 
miles of riverbank.  Despite the implementation of restoration measures (as described in 
Section 5.3.2.3), the stabilization of these banks would produce a number of long-term and 
permanent adverse impacts on the riverbank habitat in these reaches.  These impacts were 
described in Section 5.3.2.4 and can be summarized as follows: 

• Changes in Geomorphic Processes and Associated Loss in Bank Nesting Habitat:  
As previously discussed, the stabilization of riverbanks would, if successful, prevent 
or permanently curtail the continuation of the current geomorphic processes of bank 
erosion and lateral channel migration.  This would result in the permanent elimination 
of vertical and/or undercut banks.  Animals that depend on such banks would thus 
lose critical habitat.  For example, bird species such as the kingfisher and bank 
swallow and several turtle species, including the state-listed wood turtle, that currently 
utilize the undercut or exposed vertical banks in Reaches 5A and 5B would lose their 
nesting or overwintering habitats.  In addition, the bank stabilization would reduce the 
extent of sandy banks that are used by a variety of bird species that depend upon 
such banks for nesting.146   

• Changes in Bank Vegetative Characteristics and Associated Loss in Overhanging 
Tree/Tree Canopy Habitat:  In the numerous locations along the riverbanks in 
Reaches 5A and 5B that contain mature trees overhanging the River, the bank 
stabilization would result in a dramatic change from their current condition to 
conditions ranging from open, sparsely vegetated banks to those which over time 
would provide dense shrub growth.  As discussed above, since the return of mature 
trees on the stabilized banks is incompatible with the objective of bank stabilization, a 
long-term management plan to prevent such trees from establishing on the stabilized 
bank slopes would be implemented.  As a result, the current wooded environment 
that includes mature overhanging trees would never be re-established.  This would 
produce a corresponding long-term reduction in the birds that currently use these 

                                                      

146  There would be significant constraints on the ability to reconstruct habitat features that could be 
used by these species, such as hibernacula for wood turtles and/or cavities or other nesting sites 
for bank-nesting birds.  Some of the bank stabilization techniques that would be used, particularly 
riprap and bioengineered wall-type construction techniques, would not be suitable for such use.  
Further, even if such features could be created in portions of the restored banks, they may be in 
different locations and would not match the original configurations, which would have negative 
consequences for species that have strong fidelities to nesting or overwintering sites in banks with 
specific characteristics.   
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trees as perching or nesting sites, the dragonflies (including state-listed clubtail 
dragonfly species) that use these trees for perching during their adult stage, and the 
reptiles and mammals that use fallen trees and other large woody debris as shelter or 
resting/basking sites. 

• Loss of Slide and Burrow Habitat:  Slides and burrows of muskrat and beaver would 
be removed as part of the bank stabilization, and the bank areas that would be 
stabilized with riprap would, by design, not be conducive to the creation of new 
animal burrows and slides.  Thus, there is likely to be an overall long-term reduction 
in such burrows and slides in portions of Reaches 5A and 5B.  

• Reduction in Wildlife Access Routes and Movement to and from the River:  The bank 
stabilization techniques would reduce access between the terrestrial and aquatic 
habitats required by some amphibian, reptile, and mammal species.  For example, 
large mammals such as deer, black bears, and mink that currently access the River 
at certain points to drink from or cross the River would probably alter their access 
routes based on new riverbank slopes and construction materials, although these 
species would likely adapt to the post-restoration riverbank conditions within 5 to 10 
years of restoration if not adversely affected by the loss of forested habitat and by the 
habitat fragmentation also inherent in this remedial alternative.  The movement of 
smaller or less mobile species such as beaver, wood turtles, snapping turtles, green 
frogs, leopard frogs and bullfrogs, which move between the River and other wetland 
habitats within the currently forested floodplain, particularly in the spring and summer 
months, would be substantially constrained by riverbanks stabilized with riprap.  
However, areas subject to bioengineered techniques would be easier for these 
species to negotiate than would the riprap areas, and thus should not provide a 
significant barrier to these species’ movements within about 5 to 10 years (or possibly 
more) after restoration. 

• Reduction in Species Richness and Diversity:  As discussed above, the bank 
stabilization measures would result in a loss of habitat for various species now 
present, including those that depend on undercut or exposed vertical banks or on 
mature overhanging trees.  There may be an increase in utilization of the banks by 
certain birds and mammals that prefer an open, early successional habitat as 
opposed to a mature forest.  Overall, however, due to the long-term loss of the 
species dependent on the forest and bank habitats that would be permanently lost, 
the stabilization would result in impoverished biodiversity on the banks compared to 
pre-remediation conditions. 

• Increased Potential for Colonization by Invasive Species:  As new plantings would not 
cover all remediated areas, additional plant species would be expected to colonize 
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the riverbanks in some areas.  At least some of these are expected to be invasive 
species, some of which (e.g., multi-flora rose, Japanese knotweed) are present 
already along portions of the riverbanks in Reaches 5A and 5B.  Some of these 
species, such as Japanese knotweed, are extremely difficult to control.  Given the 
extensive lengths of riverbank that would be remediated under SED 3, application of 
the type of labor-intensive invasive species control program that could potentially 
control the spread of these species would not be practical over the long term. 

In summary, the bank stabilization/restoration measures described above, including 
bioengineering techniques, would promote the re-establishment of some aspects of current 
bank conditions by encouraging the growth of riparian vegetation and providing habitat or 
access routes for some wildlife.  However, those measures would result in a permanent 
loss of the vertical and cut banks and the mature overhanging trees that are critical to many 
species.  Therefore, it is not expected that the riverbanks in Reaches 5A and 5B would ever 
return to their current condition and level of function.   

Long-Term Adverse Impacts on Habitats in Reach 5C and Woods Pond 

The placement of thin-layer caps in the downstream portions of Reach 5C and in the 
portions of Woods Pond outside the “deep hole” would also have some long-term adverse 
impacts, as discussed generally for these habitat types in Sections 5.3.1.4 and 5.3.3.4.  The 
placement of these caps would bury most (if not all) of the aquatic plants and benthic 
invertebrates in those areas, with only the heartiest (including invasive species) potentially 
able to regrow or make their way through the cap, which is not desirable for maintaining 
biological diversity.  The thin-layer caps would also change the substrate in these areas 
from its current condition dominated by silty sediments to one composed of sand.   

Biological recovery of these areas would depend on colonization from other areas.  
Commonly occurring aquatic plants and macroinvertebrates from upstream areas that are 
not subject to remediation (i.e., Reach 5B and the upstream portions of Reach 5C) would 
be expected to recolonize these areas, arriving with flow into these areas.  Initially, the 
species composition of these invertebrates and plants would differ from those currently 
present due to the change in substrate.  Similarly, while fish would move back into the 
remediated areas, they would be challenged by the changed resources and would likely 
have an altered species composition and relative abundance, at least initially.   

Eventually, as sand and organic sediments develop due to deposition from upstream, 
biological communities in Reach 5C and the shallower portions of Woods Pond that are 
consistent with those substrate conditions would be expected to develop (with possible 
changes in the type of shoreline vegetation due to elevation changes from the thin-layer 
cap, as discussed below).  However, the length of time for such communities to develop, 
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the number of organisms that may be present, and the mix of species are all uncertain; 
and the return of certain specialized species (such as state-listed species) is doubtful.  
Further, as noted above, there is a high potential for colonization by invasive species and 
for those species to dominate over native species, unless an active control program is 
sustained for many years, which would be logistically difficult and likely impractical.   

In addition, in areas where the water depth is less than 12 inches deep, which may occur 
along the shorelines of Reach 5C and Woods Pond, if consolidation of the underlying 
sediment does not occur, the increase in substrate elevation due to the thin-layer cap could 
change the emergent vegetative characteristics of these areas and the biota dependent on 
them.  Indeed, in areas (if any) where the thin-layer cap (or the cap plus any subsequently 
deposited sediments) exceeds the depth of water, existing emergent wetlands vegetation 
would be replaced by species more tolerant of less frequently inundated or drier conditions.  

In the “deep hole” portion of Woods Pond, the placement of a thin-layer cap would not be 
expected to have any adverse long-term ecological impacts because there is currently no 
submerged aquatic vegetation in that area and the existing substrate is of low habitat 
quality.    

Long-Term Adverse Habitat Impacts of Supporting Facilities 

The conceptual layout design for SED 3 includes 21 staging areas covering approximately 
34 acres (including 8.3 acres within the floodplain) and approximately 19 miles of temporary 
roadways covering an additional 47 acres (including 16 miles and 38 acres in the 
floodplain), as shown on Figure 6-4.  The principal habitats affected by these facilities 
(within the boundaries of the Woodlot (2002) natural community mapping) are floodplain 
forests (23 acres), shrub and shallow emergent wetlands (12 acres), disturbed upland 
habitats such as agricultural fields and cultural grasslands (i.e., open, mowed fields) (8.8 
acres), and upland forests (2.9 acres).147  These impacts would occur mainly in Reach 5A, 
with additional impacts in certain areas in the more downstream portions of the PSA to 
support the remediation in those portions of the PSA.  Despite the implementation of 
restoration methods for these habitats, as described in the pertinent restoration methods 
subsections of Section 5.3, these habitats would experience long-term adverse impacts.  
The long-term post-restoration impacts on these types of habitats were described generally 

                                                      

147  Many of the access roads and staging areas required to complete remediation activities under 
SED 3 are situated outside of the PSA floodplain and not included in the Woodlot natural community 
mapping.  Based on review of information from MassGIS and aerial photography, it appears most of 
these facilities would be located in existing disturbed upland areas (e.g., agricultural lands) (27 acres), 
with additional impacts occurring in forested uplands (6 acres) and wet meadow/emergent marsh 
habitats (1 acre).  There would be no impacts from access roads or staging areas in Reaches 7 and 8. 
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in Sections 5.3.4.4 (for floodplain forests), 5.3.5.3 (for shrub and shallow emergent 
wetlands), and 5.3.8.4 (for upland habitats).  In summary, the long-term impacts on these 
habitats from access roads and staging areas under SED 3 would include the following: 

• Loss of Forested Habitat:  The construction of access roads and staging areas in 
currently forested areas would require the clearing and removal of all mature trees in 
those areas, together with the associated shrub and herbaceous communities.  
Assuming these areas would be replanted upon completion of their use, the plant 
community succession (described in Section 5.3.4.4) would be expected to take 5 to 15 
years to progress to the sapling/shrub stage, 20 to 25 years to reach the young forest 
stage, and at least 50 to 100 years to return to a mature forest – assuming this 
progression is not impeded by floods or colonization by invasive species, both of which 
are uncertain.  Thus, there would be a loss of the current type of forested habitat in 
these areas for at least 50 to 100 years.  As a result, there would likewise be a loss of 
the wildlife species that depend on this habitat over at least the same period.  

• Soil Compaction:  Prolonged use of access roads or staging areas (e.g., for more than 
2 to 3 years) would result in compaction of the soils in those areas.  This would likely 
alter the water storage capacity and hydrology of these areas and would make the soils 
less conducive to the formation of the necessary subterranean burrows required by 
certain animals for overwintering, hinder or prolong the re-establishment of a native 
plant community, and facilitate proliferation of invasive plant species.  While 
scarification of the soils after removal of the access roads or staging areas would 
reduce the adverse effects from compaction, it would not eliminate such effects.   

• Loss of Wetlands:  Where access roads are required to be constructed in wetlands, 
they would result in a number of long-term impacts.  These would include the following 
(in addition to the soil compaction mentioned above):  (a) changes in soil composition 
and chemistry, since replacement soils are unlikely to match existing organic-rich 
wetland soils, which have formed over many decades; (b) changes in hydrology; (c) 
changes in vegetative characteristics due to the changes in soil composition and 
hydrology; and (d) changes in the wetland wildlife community due to the foregoing 
changes.  Over time, as floods bring back silt and organic material to these wetlands, 
the vegetative and wildlife communities would be expected to approach pre-remediation 
levels; but the time for that to occur is uncertain.  

• Habitat Fragmentation:  The construction of access roads and staging areas, 
particularly in forested areas and combined with the bank stabilization activities 
discussed above, would result in fragmentation of the existing, largely intact forested 
floodplain/riparian corridor in the affected areas, especially Reach 5A.  Such habitat 
fragmentation, which would last for decades, and in some areas permanently, would 
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displace some species and disrupt the dispersal and migratory movements of other 
species, such as neotropical migratory song birds and some mammals like the fisher 
and bobcat, that rely on the largely unfragmented forested riparian corridor to facilitate 
access and movement. 

• Likely Proliferation of Invasive Species:  The disturbances associated with construction 
of access roads and staging areas in previously intact habitats present a prime 
opportunity for the expansion of invasive plant species into those habitats.  Active 
roadways in particular provide a conduit for invasive species to enter disturbed areas.  
Seeds or fragments can be attached to vehicles (e.g., mud on tires) and transferred into 
new areas.  Certain invasive species such as phragmites and purple loosestrife can 
displace native species and alter habitat functions and are extremely difficult, if not 
impossible, to eradicate once established. 

In short, the clearing and disturbances that would be associated with the construction and 
use of access roads and staging areas under SED 3 would produce a number of long-term 
negative impacts on the floodplain and other affected habitats in the areas where those 
facilities would be located.  At a minimum, these impacts would be expected to last for 
decades, and the extent and timing of the return of the affected habitats to pre-remediation 
conditions are uncertain. 

Long-Term Impacts on State-Listed Species 

As noted above, SED 3 would affect portions of the Priority Habitats of 24 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that SED 
3 would involve a “take” of at least 23 of these species and would adversely affect a 
significant portion of the local population of at least 9 of them.  The table below lists the 24 
species whose Priority Habitat would be affected by SED 3, along with those for which SED 
3 would result in a take and those for which SED 3 would impact a significant portion of the 
local population: 

Table 6-14 – Impacts of SED 3 on State-Listed Species  

Species with Priority Habitat Affected 
by SED 3 

Take? 
Impact on Significant 

Portion of Local 
Population? 

American bittern Yes Unlikely 

Arrow clubtail Yes Yes 

Bald eagle Yes No 
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Species with Priority Habitat Affected 
by SED 3 

Take? 
Impact on Significant 

Portion of Local 
Population? 

Black maple Yes Unlikely 

Bristly buttercup Yes Possibly 

Brook snaketail Yes Yes 

Bur oak Yes No 

Common moorhen Yes  Unlikely 

Crooked-stem aster Yes No 

Foxtail sedge Yes Possibly 

Gray’s sedge Possibly  No 

Hairy wild rye Yes Possibly 

Intermediate spike-sedge Yes Yes 

Mustard white Yes Possibly 

Narrow-leaved spring beauty Yes No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes No 

Riffle snaketail Yes Yes 

Spine-crowned clubtail Yes Yes 

Triangle floater Yes Yes 

Wapato Yes Yes 

Water shrew Yes Possibly 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 

Long-Term Impacts on Aesthetics and Recreational Use  

SED 3 would also have long-term impacts on the aesthetic features of the natural 
environment.  The removal activities in the 42 acres of Reach 5A and the bank stabilization 
activities along approximately 14 linear miles of Reaches 5A and 5B banks would alter the 
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appearance of the River during the course of those activities and for a period thereafter.  
Indeed, as discussed above, since the bank stabilization efforts would result in the 
permanent loss of mature overhanging trees on the banks, they would permanently change 
the vegetative community on those banks to a more open, exposed community, and thus 
the natural appearance of the banks would never resemble the appearance of those banks 
prior to remediation.   

The placement of access roads and staging areas also has the potential for causing long-
term impacts on the aesthetics of the floodplain.  The placement of these roadways and 
staging areas would remove trees and vegetation, including in numerous forested areas.  
This would change the appearance of these areas until such time (if any) as they return to 
their prior state.  For example, the trees in some of the affected forested areas are mature 
trees that are greater than 50 to 100 years in age, and the time for a replanted forest 
community to develop an appearance comparable to its current appearance would be 
generally commensurate with the age of the current community.  The presence of these 
cleared areas would detract from the natural pre-remediation appearance of those areas 
until such time as the restoration plantings have matured.   

The riverine, riverbank, and impoundment areas that would be subject to remediation under 
SED 3, along with the floodplain areas to be used for staging areas and access roads, 
include areas that are currently used for a variety of recreational purposes, including 
canoeing, fishing, waterfowl hunting, hiking, and general recreation.  These recreational 
activities would be disrupted by the implementation of SED 3.  These disruptions would last 
not only during the remediation period, but until the areas have sufficiently recovered to 
support such uses.   

Long-Term Impacts on Fluvial Geomorphic Processes   

The River’s geomorphic processes that could potentially be affected by the remediation of 
sediments and banks under SED 3 include lateral channel migration (i.e., changes in 
channel pattern), changes in channel dimension (i.e., width and depth), and changes in 
channel profile (i.e., slope).  These channel dynamics are driven by energy dissipation, 
which is manifested in sediment transport processes such as bank erosion, bedload 
transport, and deposition/erosion patterns.  An evaluation has been made of the effects of 
the SED 3 bank stabilization and bed remediation work on such morphologic processes, as 
well as certain other in-river hydrologic characteristics, such as water depth and current 
velocities within the River, as discussed below.  The in-river morphologic processes most 
likely to be impacted (e.g., sediment transport) are those that occur within the higher energy 
environments found in Reaches 5A and 5B, since Reach 5C and Woods Pond are 
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generally lower energy environments.148  As such, the following discussion focuses on the 
impacts within Reaches 5A and 5B. 

Previous studies of the riverbanks in Reaches 5A and 5B indicate that portions of these 
areas, at times, are subject to erosion and lateral movement (as described in Section 
8.8.1.9 of the RFI Report, BBL and QEA, 2003).  Under SED 3, some of the sediments, as 
well as select soils from riverbanks along Reaches 5A and 5B, would be removed and the 
banks in those reaches would subsequently be stabilized using a combination of traditional 
hardening methods and bioengineering techniques.  As discussed above, bank stabilization 
in Reaches 5A and 5B would prevent or permanently curtail the continuation of the current 
geomorphological processes of bank erosion and lateral channel migration, which have 
allowed for the current heterogeneous mix of riverbank types, including vertical and 
undercut banks.  As such, it would have a permanent adverse impact on the animals that 
depend on such banks.  

Stabilization of the banks in Reaches 5A and 5B, as well the riverbed armoring due to the 
placement of a cap in Reach 5A, would also reduce the sediment supply to the River, which 
could affect such in-river processes as transport of sediments as bedload or suspended 
load, point bar development, and changes in channel dimension (i.e., width and/or depth), 
as determined by sediment deposition/erosion patterns.   From a geomorphology 
perspective, the reduction of sediment load to the River due to the SED 3 bank stabilization 
and bed armoring would theoretically result in a gradual shift in channel pattern (i.e., lateral 
position), profile (i.e., slope), and/or dimension (i.e., width/depth) in order to reach a new 
point of equilibrium.  However, as discussed above, the bank stabilization work would, by 
definition, be designed to limit changes in channel pattern and width, and the bed armoring 
would be designed to limit changes in channel depth and slope that could occur through 
increased erosion.  Moreover, any shift in channel depth or slope in Reaches 5A and 5B 
due to the reduction in sediment load would be further minimized by the fact that there 
would still be a sufficient upstream supply of sediment.  Based on visual observations in the 
field, much of Reaches 5A and 5B appears to exhibit over-widening characteristics with 
lateral and transverse bar deposits of sediment, which are an indication of excess sediment 
supply to a river (Rosgen, 2001, 2006; Rosgen and Silvey, 1996).  Thus, if Reaches 5A and 
5B are in a state of excess sediment supply, some reduction in sediment load from bank 
stabilization and bed armoring would not have a significant negative impact on the River’s 
long-term in-river geomorphologic processes. 

                                                      

148  For example, bedload data collected from the PSA confirm that this process occurs predominantly 
in Reach 5A and to a much lesser extent in Reach 5B (BBL and QEA, 2003).   
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With regard to bedload transport, stabilization of the riverbanks would eliminate or reduce a 
source of larger grain size material to the River that is transported as bedload in Reaches 
5A and 5B.  To the extent that eroding banks slump into the River and subsequently 
contribute to the overall bedload in Reaches 5A and 5B, this process would be reduced 
following implementation of SED 3.  The armor stone placed as a cap component would 
also have an impact on bedload transport by limiting the mobility of the bed which normally 
serves to dissipate energy in higher flow events.  However, based on experience in the 
Upper ½-Mile Reach, once sediment has aggraded on top of the armor stone, bedload 
movement should return to current conditions, as evidenced by the aggradation of material 
in that reach after remediation.  As discussed above, the presence of an adequate sediment 
supply in Reaches 5A and 5B would further limit the impacts of SED 3 remediation work on 
bedload transport within those reaches. 

Finally, EPA’s hydrodynamic and sediment transport (EFDC) model can also provide some 
information on how the riverbank stabilization and sediment remediation may affect long-
term sediment transport processes and hydrologic characteristics within the River.149  As 
discussed in Section 3.3, to evaluate the potential combined impact of the SED 3 bank 
stabilization and sediment removal/capping/armoring work on in-river processes (e.g., 
deposition/erosion patterns, water depth, velocity), results from the model simulation of 
SED 3 were used to assess whether or not the reduced sediment load associated with bank 
stabilization and bed armoring would significantly impact in-river geomorphic processes, as 
indicated by changes in long-term sediment deposition and erosion patterns (i.e., bed 
elevation change).  The model-predicted bed elevation within Reach 5 under SED 3 was 
compared to that predicted under no action (SED 1) over spatial scales ranging from a 
single model grid cell to 1-mile reaches.  For this comparison, differences in sediment bed 
elevation between these two simulations (as compared to those at the start of the 
simulation) were used as surrogates for changes in the hydrologic characteristics described 
above (i.e., water depth and velocity).  Changes in bed elevation are a reasonable 
surrogate for water depth and velocity since, as bed elevation increases, water depth 
decreases and current velocity tends to increase (and vice versa).   

The results of these two simulations are shown on Figure 6-8.  This comparison suggests 
that bank stabilization and bed armoring, as represented by EPA’s model, would produce 
some relatively large changes in bed elevation in some discrete localized areas, mainly in 

                                                      

149 EPA’s model was not specifically developed to analyze river geomorphology and its relatively 
coarse scale (e.g., one grid cell across the entire river channel in Reaches 5A and 5B) does not allow 
it to accurately represent processes such as differences in shear stress regime between the inner and 
outer portions of bends.  However, it is useful for assessing relative changes in sediment deposition 
and erosion on larger scales (e.g., ¼ to ½ mile segments).   
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Reaches 5A and 5B,150 but would have a relatively small overall impact on larger-scale bed 
elevation changes (e.g., over ½-mile or longer reaches) over the 52-year model projection 
simulation.  As expected, removing the sediment loading due to bank erosion under SED 3 
is predicted to result in slight decreases in net deposition, relative to SED 1 (no action, 
which included bank and bed erosion), within several areas of the River (mainly in Reaches 
5A and 5B, as shown by bed elevations predicted for SED 3 that are lower than those 
predicted for SED 1 on Figure 6-8).  However, given the relatively small magnitude of such 
differences, it is reasonable to expect that changes in water depths and velocities would 
also be relatively small on average.  These model results indicate that the bank stabilization 
work under SED 3 would have a minimal effect on deposition/erosion patterns, water 
depths, and current velocities. 

In summary, as noted above, the bank stabilization in Reaches 5A and 5B would have a 
significant impact on the geomorphological processes of bank erosion and lateral channel 
migration.  However, based on the qualitative observations of geomorphologic processes 
and the predictions of EPA’s model described above, it is not expected that the reduction in 
sediment load associated with riverbank stabilization and riverbed armoring in those 
subreaches under SED 3 would result in a large-scale, long-term impact on the in-river 
morphologic processes of channel dimension shifts, sediment transport, and 
deposition/erosion patterns, or on in-river hydrologic characteristics such as water depth 
and current velocity. 

Potential Measures to Mitigate Long-Term Adverse Impacts  

In an effort to mitigate the long-term adverse impacts caused by the implementation of SED 
3, various restoration methods are available.151  Restoration methods for the types of 
habitats that would be affected by SED 3 are described in Sections 5.3.1.3 for aquatic 
riverine habitat, 5.3.2.3 for the riverbanks, and 5.3.3.3 for impoundments such as Woods 
Pond, and in the other pertinent restoration methods subsections in Section 5.3 for the 
habitats that would be affected by access roads and staging areas.  However, as discussed 
above, implementation of these restoration methods would not prevent long-term impacts 
from the remedial construction activities in SED 3.   

                                                      

150  The increase in bed elevation in the lower portion of Reach 5C and Woods Pond shown on Figure 
6-7 under SED 3 is primarily associated with placement of the thin-layer cap material in those reaches 
rather than deposition. 

151  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2.  
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6.3.6 Attainment of IMPGs  

As part of the evaluation of SED 3, average PCB concentrations in surface sediment and 
fish predicted by the model at the end of the 52-year projection period have been compared 
to applicable IMPGs.  For these comparisons, model-predicted sediment and fish PCB 
concentrations were averaged in the manner discussed in Section 3.5.  The sections below 
describe the human health and ecological receptor IMPG comparisons for SED 3, and 
those comparisons are illustrated in Tables 6-15 through 6-20. 

As described below, PCB concentrations in some areas are sufficiently low that certain 
IMPGs would be achieved prior to any active remediation of sediments, while some other 
IMPGs would be achieved at some point within the 52-year model simulation period, and 
other IMPGs would not be met (if at all) for many years after the modeled period.  The 
numbers of years required to achieve the various IMPGs are presented in Tables 6-15 
through 6-20.152  In addition, figures in Appendix K show temporal profiles of model-
simulated PCB concentrations for each of the IMPG comparisons described in this section 
(including the estimated time to achieve each IMPG).  Where certain IMPGs would not be 
achieved by the end of the model projection period, the time to achieve the IMPGs has 
been estimated by extrapolating the model projection results beyond the 52-year simulation 
period, as directed by EPA, using the extrapolation method described in Section 3.2.1.  It 
should be noted that such extrapolation produces estimates that are highly uncertain.  
Nonetheless, the extrapolated estimates of time to achieve the IMPGs that are not met 
within the 52-year model projection period are described below.153 

6.3.6.1 Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) concentrations for SED 3 would achieve the RME IMPGs based on a cancer risk of 
10-5, as well as all non-cancer-based IMPGs, in all eight of the sediment direct contact 

                                                      

152  The extent to which SED 3 would accelerate attainment of the IMPGs relative to natural processes 
can be seen by comparing these tables to the comparable tables for SED 1 (see Section 6.1.6 above).  
153  Also, as described in Section 3.2, bounding simulations have been conducted with the model (as 
directed by EPA) to evaluate the significance of various assumptions regarding the East Branch PCB 
boundary condition and sediment residual values.  In almost all cases, application of the “lower bound” 
assumptions in the model did not result in the attainment of additional IMPGs, beyond those attained 
using the “base case” assumptions, for the receptors/averaging areas described below.  Therefore, 
the discussion below focuses on IMPG attainment resulting from the application of the “base case” 
model assumptions; however, the single instance of additional IMPG attainment resulting from 
application of the lower-bound assumptions is noted.  
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exposure areas located within Reaches 5 through 8 (see Table 6-15).  The majority of these 
IMPGs would be met prior to any active remediation. 

For human consumption of fish, the average fish PCB concentrations predicted by the 
model after 52 years, when converted to fillet-based concentrations, would not achieve any 
of the fish consumption IMPGs based on RME assumptions in Reaches 5 through 8, except 
the probabilistic cancer-based IMPG at a 10-4 risk (but not the non-cancer IMPG) in Reach 
5A (Table 6-16).154  However, in the Connecticut impoundments, the CT 1-D Analysis 
indicates that SED 3 would achieve fish PCB levels within the range of the RME-based 
cancer and non-cancer IMPGs within the modeled period (except for the deterministic non-
cancer IMPG for children in the Bulls Bridge Dam and Lake Lillinonah impoundments).155     

Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 meals per year (based on a 
deterministic approach and on a 10-5 cancer risk as well as non-cancer impacts) would take 
150 to >250 years in the PSA and >250 years in Reaches 7 and 8. 

6.3.6.2 Comparison to Ecological IMPGs156 

For benthic invertebrates, predicted average surface sediment PCB concentrations would 
achieve the upper-bound IMPG (10 mg/kg) within the model period in all of the 32 relevant 
averaging areas and would also achieve the lower-bound IMPG (3 mg/kg) in 20 of those 

                                                      

154  Under the CTE assumptions, SED 3 would achieve the CTE IMPGs at a cancer risk level of 10-4 in 
nearly all subreaches of Reaches 5 through 8 within approximately 10 years, although the 
corresponding non-cancer IMPGs would generally not be met.  (Application of the lower-bound 
assumptions would result in attainment of the probabilistic CTE non-cancer (child) IMPG in one 
additional subreach in Reach 7.)  Also, SED 3 would achieve the CTE IMPGs at a 10-5 cancer risk in 
Reach 5A within approximately 20 years, although the corresponding non-cancer IMPG would not 
always be met. 
155  In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s use of only largemouth bass in the “blended fish” calculations used for 
human health risk comparisons.  To assess this sensitivity, the method used by EPA in the HHRA to 
calculate a “blended” fish concentration was adapted for use with the species simulated by EPA’s 
FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method to 
FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
comparisons described above.  For SED 3, this change in averaging method (and the resulting 
increase in concentration) would not change the IMPG assessment presented in Table 6-16, except 
that the non-cancer (child) probabilistic CTE IMPG would no longer be achieved in Reach 6. 
156  While this section describes the extent to which SED 3 would achieve the IMPGs for ecological 
receptors, it is also critical to consider the adverse impacts from implementation of that alternative on 
the ecological receptors that the IMPGs are designed to protect, as discussed in Sections 6.3.5.3 and 
6.3.8, and to balance those impacts against the residual risks of PCBs in determining overall 
environmental protectiveness, as discussed in Section 6.3.11.   
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areas (Table 6-17).  Where the IMPGs would be achieved within the model period, the time 
required to achieve them ranges from 1 to 7 years in Reach 5A, and up to approximately 20 
years in Reaches 5B, 5C and 6.  For the areas where the lower-bound IMPG would not be 
met within the model simulation period, extrapolation of the model results indicates that this 
IMPG would be achieved in the majority of averaging areas within approximately 150 years.  

For amphibians, predicted surface sediment PCB levels in the backwater areas at the end 
of the modeled period would achieve the upper-bound IMPG (5.6 mg/kg) in 15 of the 29 
backwater areas evaluated, and would also achieve the lower-bound IMPG (3.27 mg/kg) in 
9 of those areas (Table 6-18).  In the backwaters where the upper-bound IMPG would be 
achieved within the model period, the time to achieve it ranges between 5 and 
approximately 40 years.  The estimated time to achieve the lower-bound IMPG in all 
backwaters varies from approximately 10 years (based on the model) to >250 years (based 
on the extrapolations). 

For fish, the model-predicted average whole-body fish PCB concentrations for SED 3 would 
achieve the IMPGs for fish protection (55 and 14 mg/kg for warmwater and coldwater fish, 
respectively) in all reaches, except for the coldwater fish IMPG in Reach 7B (Table 6-19).  
In Reaches 5 and 6, the time to achieve the warmwater fish IMPG ranges from 
approximately <1 to 11 years.  In Reaches 7 and 8, the warmwater fish IMPG is already 
achieved at the beginning of the model projection period, and the coldwater fish IMPG 
would generally be achieved in about 10 to 50 years (again excluding Reach 7B).  The 
estimated time to achieve the coldwater fish IMPG in Reach 7B is approximately 80 years. 

For insectivorous birds (represented by wood ducks) and piscivorous mammals 
(represented by mink), predicted average surface sediment PCB levels have been 
compared to the selected target sediment levels of 1, 3, and 5 mg/kg, which would allow 
achievement of the IMPGs for these receptors depending on the associated floodplain soil 
concentrations.  For insectivorous birds, predicted average surface sediment concentrations 
are below the target sediment levels of 3 and 5 mg/kg in all of the Reach 5A averaging 
areas and below the target level of 1 mg/kg in some of those areas, but exceed all sediment 
target levels in nearly all of the exposure areas in Reaches 5B, 5C/5D, and 6 (Table 6-20).  
For piscivorous mammals, the predicted average surface sediment PCB concentration in 
Reaches 5A/5B exceeds the target sediment level of 1 mg/kg but is below the target 
sediment levels of 3 and 5 mg/kg, and the predicted surface sediment level in the Reaches 
5C/5D/6 averaging area exceeds all the target levels (Table 6-20).  The estimated times 
required to achieve the target sediment levels for insectivorous birds and piscivorous 
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mammals are highly variable, depending on the receptor, the reach, and the target level, as 
shown in Table 6-19.157  

For piscivorous birds (represented by osprey), the model-predicted average whole-body fish 
PCB concentrations for the size ranges relevant to osprey would achieve the IMPG of 3.2 
mg/kg in Reaches 5A and 6 and four of the subreaches within Reach 7 (Table 6-19).  In 
these reaches, the IMPG is predicted to be achieved in approximately 10 to 20 years.  In 
the remaining reaches, extrapolated estimates of the time required to achieve the IMPG 
range from 60 years in Reach 7D to >250 years in Reach 7B.158 

Finally, for threatened and endangered species (represented by bald eagle), the model-
predicted average whole-body fish PCB concentrations for the relevant size range would 
achieve the IMPG (30.4 mg/kg) in all reaches (Table 6-19).  In Reaches 5 and 6, the time to 
achieve that IMPG ranges from 3 to 10 years and in Reaches 7 and 8, that IMPG is already 
achieved at the beginning of the model projection period.159 

6.3.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which SED 3 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below.  

Reduction of Toxicity:  SED 3 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the sediment.  However, if removal activities should encounter 
                                                      

157  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, SED 3 
has been paired with FP 3.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 3, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3).   
158  In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in no change in the number of averaging areas achieving the piscivorous 
bird IMPG under SED 3. 
159  EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE to 
consider the impact of each alternative on ecological receptors, including threatened and endangered 
species, in Connecticut.  Estimated surface sediment PCB concentrations in the Connecticut portion 
of the River under SED 3 at the end of the simulation period are 0.009 to 0.02 mg/kg, and estimated 
fish PCB levels (whole body) in the Connecticut impoundments at the end of the projection period 
under SED 3 are in the range of 0.09 to 0.2 mg/kg (Table 6-13).  All of these sediment and fish 
concentrations are well below the IMPGs for ecological receptors (including threatened and 
endangered species).      
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free NAPL, drums of liquid, or the like (which is not anticipated), these wastes would be 
segregated and sent off-site for treatment and disposal.     

Reduction of Mobility:  SED 3 would result in reduced mobility of PCBs in the River by 
removing approximately 134,000 cy of sediment containing PCBs in Reach 5A followed by 
capping; stabilizing the banks in Reaches 5A and 5B, including the removal of 
approximately 35,000 cy of PCB-containing soils from those banks; and placing a thin-layer 
cap over a total of 97 acres in portions of Reach 5C and in Woods Pond to enhance 
recovery processes.   

Reduction of Volume:  SED 3 would reduce the volume of sediment containing PCBs and 
the mass of PCBs present in the River through removal of 134,000 cy of sediment from 
Reach 5A containing approximately 10,300 pounds (lbs) of PCBs.  Further, 35,000 cy of 
bank soil containing approximately 1,600 lbs of PCBs would also be removed from 
Reaches 5A and 5B under this alternative.160   

6.3.8 Short-Term Effectiveness 

Consideration of the short-term effectiveness of SED 3 has included an assessment of the 
short-term adverse impacts of implementing SED 3 on the environment (in terms of both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along transport routes), and on the workers involved in the remedial activities.  
Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Since the remedial activities 
associated with SED 3 would be spread out over the overall remedial action period and 
area, the short-term impacts would not last for the entire duration of the project in all 
affected areas.  Nevertheless, SED 3 would cause substantial short-term adverse impacts 
in portions of the Rest of River area for its 10-year implementation period.  

Impacts on the Environment – Effects Within PSA 

The short-term adverse effects on the environment resulting from implementation of SED 3 
would include: potential impacts to the water column, air, and biota in the Rest of River area 
during excavation, capping, and thin-layer capping activities; alteration/destruction of 
benthic habitat in the areas subject to those activities; alteration of the riverbank habitat and 
                                                      

160  The mass of PCBs removed from sediment was estimated based on EPA model mass balance 
results.  The mass of PCBs removed from banks was estimated using an estimated average bank soil 
PCB concentration in Reaches 5A and 5B of 17 mg/kg (calculated from riverbank sample points 
collected in riverbank areas specified for soil removal [see Appendix G]), and soil bulk density of 1.3 
grams per cubic centimeter (g/cm3) (BBL and QEA, 2003). 
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associated biota due to bank stabilization activities; and loss of floodplain habitat and 
disruption to the biota that reside in the floodplain due to construction of the supporting 
facilities.  Short-term impacts specifically associated with each remedial component are 
described below. 

Sediment Removal:  Sediment removal activities in Reach 5A (134,000 cy over 42 acres) 
would result in some resuspension of PCB-containing sediment in the water column due to 
the invasive nature of the removal operation.  Resuspension to the water column outside 
the work area would be controlled in Reach 5A as sheetpiling would be used to contain the 
area during excavation/capping activities and removal activities would be performed in the 
dry.  However, the potential exists for suspended or residual sediment containing PCBs to 
be released from the work area both during sheetpile installation and during a high flow 
event should overtopping of the sheeting occur.  As a result, PCB levels in aquatic biota 
may increase temporarily in the vicinity of the remediation.161    

The potential also exists during sediment and bank soil removal and related sediment/soil 
processing activities for airborne releases that could impact downwind communities.      

Implementation of removal and capping under SED 3 would cause a loss of aquatic habitat 
in the 42 acres of Reach 5A where such remedial activities would occur.  As discussed 
more generally in Section 5.3.1.2, these activities would involve or cause the following 
short-term ecological impacts: 

• Removal of the natural bed material, woody debris, and aquatic vegetation which are 
used as habitat by both fish and benthic invertebrates in Reach 5A, and change in 
surface substrate type from its current condition of sand and gravel to armor stone;   

• Removal of any non-mobile or slow-moving organisms, such as aquatic plants, benthic 
invertebrates, reptiles, and amphibians, as well as their viable propagules (e.g., seeds, 
eggs), present in the sediments during the removal; 

• Temporary disruption and displacement of fish in Reach 5A;  

• Alteration of habitat for birds and mammals that live adjacent to the River in Reach 5A 
and migrate, feed, and disperse in the areas subject to remediation;  

                                                      

161  Such a temporary increase in biota PCB concentrations was noted in the results of the caged 
mussel monitoring performed during the Upper ½-Mile Reach Removal Action, which involved dry 
excavation using sheetpiling (GE, 2004b). 



 

 6-74 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

• Change in the character of the biotic community that would return to the area after 
remediation, at least initially, to a community more tolerant of the changed substrate, 
with likely loss of sensitive and rare species; and 

• High likelihood of colonization by invasive plant species.   

Bank Stabilization:  Bank stabilization activities in Reaches 5A and 5B would have 
immediate impacts on the riparian corridor bordering the River, which provides habitat that 
is unique to its position on the landscape.  As discussed more generally in Section 5.3.2.2, 
these impacts would include the following: 

• Removal of all trees, other vegetation, and woody debris from the riverbanks, with the 
resulting loss of shading and wind protection for the River and the loss of the wildlife 
that use the features (e.g., birds that use these trees as perching or nesting sites, 
dragonflies that use these trees for perching during their adult stage, and reptiles and 
mammals that use the living and dead woody vegetation for shelter or resting/basking); 

• Reshaping of the banks together with installation of stabilization measures, which would 
eliminate the vertical and undercut banks used by various species for nesting (e.g., 
belted kingfishers, bank swallows) or overwintering (e.g., the state-listed wood turtle); 

• Disruption of the forested riparian corridors up and down the River in Reaches 5A and 
5B, resulting in the fragmentation of populations and curtailment of the dispersal and 
migratory movement of species that rely on these corridors;  

• Elimination of muskrat and beaver slides and burrows from the banks; 

• Impairment of the movements of various species (including amphibians, reptiles, and 
large and small mammals) between the aquatic and terrestrial habitats used by these 
species; and 

• Increased opportunity for invasive species to move into areas where they are currently 
not found, particularly due to the opening of the canopy as a result of tree removal from 
the banks.  

Thin-Layer Capping:  Thin-layer capping activities in Woods Pond and part of Reach 5C 
would be performed by placing a thin layer of sand (assumed for this evaluation to consist 
of 6 inches) over 97 acres of the undisturbed native sediments.  As discussed more 
generally in Sections 5.3.1.2 and 5.3.3.2, the placement of thin-layer caps in Reach 5C and 
the portions of Woods Pond outside the “deep hole” would produce the following short-term 
ecological impacts: 
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• Burial of most, if not all, of the non-mobile organisms, including aquatic plants and 
invertebrates, in the remediation zone, with only the heartiest (including invasive 
species) potentially able to regrow or make their way through the cap material (which is 
not desirable for maintaining biological diversity); 

• Change in the existing substrate of Reach 5C and Woods Pond from its current 
condition dominated by silty sediments to one composed of sand, with the resulting 
change in the aquatic vegetation, invertebrate, and fish species that would recolonize 
these areas, at least initially; 

• High likelihood of colonization by invasive plant species; 

• In areas where the water depth in less than 12 inches, such as along the shorelines, if 
consolidation of the underlying sediment does not occur, a potential change in the 
vegetative characteristics and biota of these areas due to the change in bottom 
elevation – and, in areas (if any) where the thin-layer cap exceeds the depth of water, 
potential replacement of existing emergent vegetation by species more tolerant of less 
frequently inundated or drier conditions.  

In the “deep hole” portion of Woods Pond, the placement of a thin-layer cap is unlikely to 
have any significant short-term impacts for the same reasons discussed for long-term 
impacts in Section 6.3.5.3.   

Supporting Facilities:  Construction of access roads and staging areas in the floodplain and 
other areas near the River would result in the loss of habitat in those areas and the loss of 
the wildlife that they support.  It is anticipated that SED 3 would require a total of 
approximately 81 acres for access roads and staging areas, with approximately 47 acres 
within the floodplain.  The habitat types affected were identified in Section 6.3.5.3.  The 
short-term impacts from the construction and use of these support facilities would include 
the following: 

• Removal of all trees, shrubs, and other vegetation within the access roads and staging 
areas located in forested areas, with the consequent loss of cover, nesting, and feeding 
habitat for wildlife species that use the affected areas; 

• Compaction of the soil in the areas used for access roads and staging areas, with 
consequent impacts on the permeability of those soils; 

• Where the access roads are constructed in wetlands, loss of those wetlands and their 
associated wildlife; 
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• Habitat fragmentation that would further disrupt the movement and interactions of 
certain wildlife species; and 

• Increase in construction and equipment traffic, which could disrupt some animals or 
result in mortality to certain slow-moving smaller animals. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through sediment 
removal/capping and related ancillary activities during the implementation of SED 3.   

The total calculated emissions from SED 3 would amount to approximately 39,000 tonnes 
of GHG emissions, with 19,000 tonnes resulting from direct emissions (primarily from 
construction activities, transportation, and mulch decay/sequestration of removed 
vegetation), 1,200 tonnes from indirect emissions (associated with electricity for water 
treatment), and the remaining 19,000 tonnes from off-site emissions (primarily from 
manufacture of steel sheeting and of cement for stabilization, as well as diesel refining).  
The total GHG emissions estimated for this alternative are equivalent to the annual output 
of approximately 7,000 passenger vehicles. 

Impacts on Local Communities and Communities Along Transport Routes 

Implementation of SED 3 would result in some short-term impacts to the local communities 
in the Rest of River area.  The removal/thin-layer capping activities in the River, the 
riverbank remediation/stabilization, and the construction of staging areas and access roads 
in the adjacent floodplain would cause disruption of recreational canoeing and other river-
related and land-side activities in this area, together with increased noise and truck traffic.  
These impacts would mainly affect Reach 5A, where remediation activities are anticipated 
to last approximately 8 years, with lesser impacts in and adjacent to Reaches 5B, 5C, and 
6, where remediation is estimated to last for approximately 2 years.   

Impacts on Recreational Activities:  During the period of active construction, restrictions on 
recreational use of the River and floodplain would be imposed in the areas in which 
remedial construction activities are taking place.  Due to safety considerations, boaters, 
hikers, anglers, and hunters would not be able to use the River or floodplain in the areas 
where such activities are being conducted.  Further, bank stabilization activities in Reach 5 
would remove the ability of recreational hikers, anglers, and hunters to use those areas 
during construction.  Aesthetically, the presence of heavy construction equipment and 
cleared or disturbed areas would detract from the visually undisturbed nature of the area.   
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Increase in Truck Traffic:  Due to the need to deliver equipment to the work areas and to 
remove excavated materials and deliver capping materials, truck traffic in the area would 
increase over current conditions.  It is expected that this increased truck traffic would 
continue for the duration of SED 3 (estimated at 10 years).  As an example, if 20-ton 
capacity trucks were used to transport excavated sediments and bank soils from the staging 
areas to the disposal or treatment facilities, it would take approximately 13,900 truck trips to 
do so (1,390 truck trips per year for a 10-year remediation project).  Additional truck trips 
would be necessary to transport capping and stabilization materials (sand and stone), as 
well as materials for the construction of staging areas and access roads, to the site.  
Assuming the use of 16-ton trucks for local hauling of such materials, an additional 
approximately 25,000 truck trips (2,500 truck trips per year) would be required for that 
purpose.  The additional traffic would increase noise levels and emissions of 
vehicle/equipment exhaust and nuisance dust to the air.  Noise in and near the construction 
zone could affect those residents and businesses located near Reach 5A, with lesser 
impacts in Reaches 5B and 5C, and Woods Pond. 

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the sediment remedial alternatives.  This analysis 
focuses on the increased truck traffic that would be necessary to transport clean materials 
to the site for implementation of the alternatives and to dispose of used access road and 
staging area materials following remediation.  (The risks from transport of excavated 
materials to the staging areas are evaluated as part of risks to workers, discussed below; 
and the risks from transport of such materials from the staging areas to treatment or 
disposal locations are evaluated as either worker risks or traffic accident risks under the 
relevant treatment/disposition alternatives.)  This analysis indicates that the increased truck 
traffic associated with SED 3 would result in an estimated 1.63 non-fatal injuries due to 
accidents (average annual non-fatality injury estimate of 0.17) with a probability of 80% of at 
least one such injury, and an estimated 0.08 fatalities from accidents (average annual 
fatality estimate of 0.008) with a probability of 7% of at least one such fatality.162      

Potential Measures to Avoid, Minimize or Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.163  These 

                                                      

162   Since the analysis in Appendix N is based on statistics, it can result in an estimate of injuries or 
fatalities of less than 1. 
163  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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measures would consist of the ones identified in Section 5.7 above, which include the 
following:  (a) avoidance of construction activities at nights except where necessary and 
minimization of such activities on weekends and holidays; (b) proper vehicle maintenance; 
(c) efforts to avoid travel through densely populated areas where practical; (d) where travel 
though populated areas is necessary, implementation of measures to ensure the safety and 
well-being of the impacted communities (e.g., traffic control, consultation with local public 
officials); (e) performance of routine air monitoring during construction activities in 
accordance with a project-specific community air monitoring plan; (f) use of dust control 
measures as needed; (g) implementation of a public information program prior to and during 
the construction process; and (h) implementation of engineering controls and other actions 
as needed on a case-by-case basis.  Despite the implementation of these measures, 
detrimental effects of construction and short-term impacts and risks to the community in 
association with SED 3 implementation would be inevitable.  

Risks to Remediation Workers 

Implementation of SED 3 would result in health and safety risks to site workers.  
Implementation of SED 3 is estimated to involve 477,505 man-hours over a 10-year 
timeframe.  Appendix N includes an analysis of potential risks to workers from 
implementation of the sediment alternatives.  This analysis indicates that implementation of 
SED 3 would result in an estimated 4.43 non-fatal injuries to workers (average annual non-
fatality injury estimate of 0.46) with a probability of 99% of at least one such injury, and an 
estimated 0.04 worker fatalities (average annual fatality estimate of 0.004) with a probability 
of 4% of at least one such fatality.  Engineering controls and Occupational Safety and 
Health Administration (OSHA) procedures designed to mitigate risks to remediation workers 
would be instituted.  

6.3.9 Implementability 

6.3.9.1 Technical Implementability  

The technical implementability of SED 3 has been evaluated considering the following 
factors.     

General Availability of Technologies:  SED 3 would be implemented using well-established 
and available in-river remediation methods and equipment.  These include conventional 
mechanical earthmoving equipment such as bulldozers and backhoes, support equipment 
such as barges for thin-layer capping, and engineering controls (e.g., sheetpiling).  Land-
based support areas would be constructed using commonly available construction 
technologies.  Well-established methods and readily available equipment would also be 
used to monitor the remedial alternative both during and following implementation. 
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Ability To Be Implemented:  Based on site characteristics, the technologies that are part of 
SED 3 would be technically implementable in the reaches where they would be applied.  
Sediment removal followed by capping would be implemented in Reach 5A, with current 
grades re-established following cap placement so that flood flows and flood storage 
capacity in this reach are not altered.  Removal and capping would be performed in the dry.  
Removal and capping in the dry was used in the Upper ½-Mile Reach, using sheetpiling to 
divert flow and isolate portions of the River for dewatering and subsequent removal in the 
dry.  The same dry techniques could be implemented in Reach 5A. 

Thin-layer capping would be implemented in portions of Reach 5C and in Woods Pond.  
These are areas of generally lower velocity, which are the types of areas that are 
candidates for thin-layer capping.  The impacts on flood storage capacity resulting from the 
placement of thin-layer cap material in these reaches under SED 3 were assessed by 
comparing EPA model predictions of the area of floodplain within Reaches 5 and 6 
inundated during a high flow event to that predicted under SED 1 during the same event.  
For the purposes of this analysis (and similar analyses conducted for the remaining 
sediment alternatives), an event occurring in Year 48 of the projection having a 2-year 
return period was selected.164  Under SED 3, the area of floodplain within Reaches 5 and 6 
predicted by the model to be inundated during this 2-year flow event was equal to that of 
SED 1 (817 acres).  This indicates that the placement of thin-layer cap material in Reaches 
5C and 6 under SED 3 would have no impact on flood storage capacity.  This result was 
expected since the backwater effects in Woods Pond and in Reach 5C are controlled by 
Woods Pond Dam.  Nonetheless, additional calculations would be conducted during design 
as appropriate. 

Riverbank stabilization, including removal of bank soils where necessary, would be 
performed in Reaches 5A and 5B.  Conceptual stabilization techniques were described in 
Section 3.1.4 and Appendix G, but the actual stabilization techniques that would be used if 
this alternative were selected would be determined through the detailed design process.  
Those techniques would be designed to avoid any significant net reduction in flood storage 
capacity in the relevant river stretches. 

                                                      

164  This event was selected for two reasons.  First, this event is smaller than the 10-year event, which 
defines the limits of the floodplain in the EPA model.  Because the numerical grid does not extend past 
the 10-year floodplain, the model cannot be used to accurately simulate floodplain inundation for 
larger events.  Indeed, evaluation of predicted water surface elevations during the extreme event in 
Year 26 of the simulation indicated that the model results did not differ appreciably among the 
sediment alternatives.  Results from analysis of other storm events (e.g., 1-, 1.5-, and 5-year events) 
were similar to those for the 2-year event described here.  Second, the event occurs at a time in the 
projection when sediment remediation within the PSA is complete for all alternatives, allowing a direct 
comparison of the full impact of remediation on flooding.   
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MNR with institutional controls would be implemented in all other reaches.  Monitoring to 
track changes in PCB concentrations following the other SED 3 activities would be 
performed using readily available methods and materials, such as has been used 
previously in the River.  The continued maintenance of biota consumption advisories would 
be expected to use similar techniques to those used previously.  

Support facilities in the floodplain necessary for implementation of SED 3 (i.e., staging 
areas and access roads) could readily be constructed using commonly available 
construction techniques.      

Reliability:  The remediation technologies that comprise SED 3 are considered reliable, 
based on a review of similar applications at other sites, including previous remediation in 
the Housatonic River upstream of the Confluence.  The use of these technologies at other 
sites is described in more detail in Section 6.3.5.2.  However, the habitat restoration 
technologies for some of the affected habitats cannot be considered reliable in terms of their 
ability to re-establish the pre-remediation conditions and functions of those habitats, as 
discussed in Sections 6.3.5.2 and 6.3.5.3.   

Availability of Space for Support Facilities:  Implementation of SED 3 would require 
construction of access roads and staging areas at various locations within the floodplain of 
the Housatonic River.  As noted previously, an estimated 81 acres of space would be 
needed, and appear to be available to support the SED 3 activities based on a conceptual 
site layout (assuming that the necessary access agreements can be obtained).  
Development of staging and support areas would be sequenced over the approximate 10-
year implementation period estimated for SED 3.     

Availability of Cap/Stabilization Material:  Materials required for cap construction and bank 
stabilization must be of suitable quality for their intended purposes.  A total of approximately 
232,000 cy of sand/fill/stone materials would be required for capping, thin-layer capping, 
and bank stabilization activities (i.e., 156,000 cy of sand/clean fill and 76,000 cy of armor 
stone and riprap).  Adequate material sources are assumed to be locally available, based 
on the availability and use of similar materials for the removal actions completed in the 
Upper ½-Mile and 1½-Mile Reaches.  An evaluation would be performed during design 
activities to confirm suitable material availability.  

Ease of Conducting Additional Corrective Measures:  Future corrective measures, if needed 
to perform cap or bank maintenance or conduct additional remediation, would likely be 
implementable subject to the same technical and logistical constraints applicable to the 
initial implementation of SED 3.  Ease of implementation of the corrective measures would 
be directly related to the extent of the additional corrective measure (i.e., area and/or 
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volume to be addressed) and the ease of access (i.e., location of target area and proximity 
of access areas). 

Ability to Monitor Effectiveness:  The effectiveness of SED 3 would be determined through 
long-term monitoring to document reductions in PCB concentrations in the water column, 
sediment, and fish in various reaches of the River.  Periodic monitoring (i.e., visual 
observation and sampling) of the capped sediments and restored riverbanks would allow for 
an evaluation of cap integrity and effectiveness as well as bank stability.  Such activities 
have been performed on the upper portions of the Housatonic River and at other sites.  
Equipment and methods for this type of monitoring are readily available.  

6.3.9.2 Administrative Implementability  

Administrative implementability of SED 3 has been evaluated in consideration of regulatory 
requirements, the need for access agreements, and coordination with governmental 
agencies. 

Regulatory Requirements:  Implementation of SED 3 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action (unless waived).  An evaluation of compliance with potential ARARs 
for SED 3 is provided in Tables S-3.a through S.3-c in Appendix C and summarized in 
Section 6.3.4.    

Access Agreements:  Implementation of SED 3 would require GE to obtain access 
permission from the owners of properties in Reaches 5 and 6 where remedial work or 
ancillary facilities would be necessary to carry out the alternative.  Although many of these 
areas are owned by the Commonwealth or the City of Pittsfield (which have agreed to 
provide access), it is anticipated that access agreements may be required from 
approximately 30 to 40 other landowners.  Obtaining such access agreements could be 
problematic in some cases.  If GE should be unable to obtain access agreements with 
particular property owners, GE would request EPA’s assistance. 

Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in the 
dissemination of information to the public and surrounding communities regarding those 
advisories.  In addition, obtaining access to state-owned lands would require coordination 
with the state agencies that own that land.  Finally, both prior to and during implementation 
of SED 3, GE would need to coordinate with EPA, as well as state and local agencies, to 
provide as-needed support with public/community outreach programs.  
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6.3.10 Cost 

The estimated total cost to implement SED 3 is $155 M (excluding treatment/disposition 
costs).  The estimated capital cost for implementation of SED 3 is $146 M, assumed to 
occur over a 10-year construction period.  Estimated annual OMM costs include costs for a 
5-year inspection and maintenance program for the restored riverbed and riverbanks, thin-
layer cap areas, and restored staging areas and access roads; these costs range from 
$15,000 to $375,000 per year (depending on which reach is being monitored), resulting in a 
total cost of $3.0 M.  The estimated annual OMM costs for SED 3 also include 
implementation of a long-term water, sediment, and fish monitoring program, as well as 
implementation of institutional controls, for a period of 100 years following completion of 
construction activities on a reach-specific basis.  The estimated costs for this long-term 
program range from approximately $15,000 to $509,000 per year (depending on the extent 
of monitoring occurring within a given year), resulting in a total cost of $6.4 M.  The 
following summarizes the total capital and OMM costs estimated for SED 3. 

SED 3 Est. Cost Description 

Total Capital Cost $146 M Costs for engineering, labor, equipment, and materials associated 
with implementation 

Total OMM Cost $9.4 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$155 M Total cost of SED 3 in 2010 dollars 

 
The total estimated present worth cost of SED 3, which was developed using a discount 
factor of 7%, a 10-year construction period, and an OMM period of 100 years on a reach-
specific basis, is approximately $114 M.  More detailed cost estimate information and 
assumptions for each of the sediment alternatives are included in Appendix Q.    

These costs do not include the costs of any associated floodplain remediation or the costs 
of treatment/disposition of removed sediments/bank soils.  The estimated costs for the 
combination of SED 3 and FP 3 is presented in Section 8.2.9, and the estimated costs for 
combinations of sediment remediation and treatment/disposition alternatives are presented 
in Section 10.     

6.3.11 Overall Protection of Human Health and the Environment – Conclusions  

As explained in Section 6.3.2, the evaluation of whether SED 3 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
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protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   

General Effectiveness:  As noted previously, SED 3 would result in a reduction in the 
potential for exposure of human and ecological receptors to PCBs in sediments, surface 
water, and fish by:  (a) permanently removing 134,000 cy of PCB-containing sediments in 
Reach 5A and placing a cap over the underlying sediments; (b) stabilizing the riverbanks in 
Reaches 5A and 5B, including removal of 35,000 cy of bank soil; (c) placing a thin-layer cap 
over 97 acres in portions of Reach 5C and in Woods Pond to reduce exposure 
concentrations and accelerate the process of natural recovery; and (d) relying on natural 
recovery processes (primarily physical) in other areas to contain and reduce the 
bioavailability of PCBs in the sediment.  As shown in Section 6.3.3, this remediation, along 
with ongoing remedial activities upstream of the Confluence, is predicted to reduce the 
annual PCB mass in the River passing Woods Pond Dam from 20 to 1.3 kg/yr and that 
passing Rising Pond Dam from 19 to 2.4 kg/yr over the course of the modeled period, and 
to reduce the annual PCB mass transported from the River to the floodplain in Reaches 5 
and 6 from 12 to 0.4 kg/yr over that period.   

Further, as shown in Section 6.3.5.1, EPA’s model predicts that SED 3 would result in a 
substantial permanent reduction in sediment and fish PCB concentrations.  For example, 
that model predicts that the fish PCB concentrations (whole body) would be reduced over 
the modeled period from 90 mg/kg to approximately 1 mg/kg in Reach 5A, from 70-90 
mg/kg to 9-15 mg/kg in Reaches 5B and 5C, from 110 mg/kg to 30 mg/kg in the Reach 5 
backwaters, from 80 mg/kg to approximately 4 mg/kg in Woods Pond, from 30-60 mg/kg to 
5-11 mg/kg in the Reach 7 impoundments, from 30 mg/kg to 8 mg/kg in Rising Pond, and 
from 1-2 mg/kg to 0.1-0.2 mg/kg in the Connecticut impoundments. 

On the other hand, SED 3 would have substantial long-term negative impacts on many 
species, including the likely loss of some sensitive species from portions of the PSA, as 
discussed in Section 6.3.5.3, and would thus actually increase the risks to biota in the Rest 
of River as a result of habitat loss.   

Compliance with ARARs:  As explained in Section 6.3.4, SED 3 would achieve the 
chemical-specific ARARs except for the water quality criterion of 0.000064 µg/L, which 
should be waived as technically impracticable to attain.  Further, review of the potential 
location-specific and action-specific ARARs indicates that SED 3 could be designed and 
implemented to meet many of those ARARs, but that a number of federal and state 
regulatory requirements would not be met.  As a result, to the extent that those 
requirements constitute ARARs, they would also need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  
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Human Health Protection:  As discussed in Section 6.3.6.1, accepting EPA’s HHRA, SED 3 
would provide protection of human health from direct contact with sediments, since it would 
achieve the direct contact IMPG levels based on a 10-5 cancer risk or lower, as well as all 
non-cancer IMPGs, in all sediment exposure areas, with the majority of those levels 
achieved at the present time.  For human consumption of fish, the fish PCB concentrations 
predicted to result from SED 3 at the end of the 52-year simulation period, when converted 
to fillet-based concentrations, would not achieve the RME-based IMPGs (i.e., those based 
on unrestricted consumption of Housatonic River fish) in Reaches 5 through 8 (with the 
exception of the probabilistic RME 10-4 cancer IMPG in Reach 5A).  In the Connecticut 
impoundments, the CT 1-D Analysis indicates that SED 3 would generally achieve fish PCB 
levels within the range of the RME IMPGs (except the deterministic non-cancer IMPG for 
children in two impoundments) within the modeled period.  Where the levels for unrestricted 
fish consumption are not achieved, institutional controls (fish consumption advisories) would 
continue to be utilized to provide human health protection from fish consumption.  

Environmental Protection:  As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  

As discussed in Section 6.3.6.2, the model results indicate that, by the end of the modeled 
period, SED 3 would achieve the IMPG levels for some ecological receptor groups.  
Specifically, SED 3 would achieve sediment levels within or below the IMPG range for 
benthic invertebrates (3 to 10 mg/kg) in all of the relevant averaging areas (as well as the 
lower bound of those IMPGs in 60% of those areas) and would also achieve fish PCB levels 
below the IMPGs for warmwater and coldwater fish and threatened and endangered 
species (55, 14, and 30.4 mg/kg, respectively) in all reaches, except for the coldwater fish 
IMPG in Reach 7B.   For other receptor groups, SED 3 would achieve the IMPG levels in 
some areas.  For amphibians, SED 3 would result in sediment PCB levels within or below 
the IMPG range (3.27 mg/kg to 5.6 mg/kg) in about 50% of the backwater areas and the 
lower-bound IMPG in 30% of those areas.  For piscivorous birds, SED 3 would achieve the 
fish-based IMPG (3.2 mg/kg) in 6 areas (Reaches 5A and 6 and four subreaches of Reach 
7) and would achieve levels close to the IMPG (within 1.2 mg/kg or less) in another 4 areas 
(see Table 6-19).  For insectivorous birds, SED 3 would achieve the target sediment levels 
of 3 and 5 mg/kg in about half the averaging areas (i.e., those in Reaches 5A and 6) and 
the target sediment level of 1 mg/kg in 3 areas; while for piscivorous mammals, SED 3 
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would achieve the target sediment levels of 3 and 5 mg/kg in one of the two averaging 
areas, but would not achieve the target level of 1 mg/kg in either area.165  

As discussed in Section 2.1.1, attainment of IMPGs, as only one of the Selection Decision 
Factors under the Permit, is not determinative of whether an alternative would provide 
overall protection of the environment, but rather is a consideration to be balanced against 
the other Selection Decision Factors.  Under SED 3, while the IMPGs would not be 
achieved for some receptors and areas, the local populations of these receptors extend 
beyond the areas of the IMPG exceedances (i.e., to other areas of suitable habitat within 
the Rest of River where the IMPGs would be achieved and/or to nearby areas outside the 
Rest of River).166  In these circumstances, the IMPG exceedances are not indicative of 
adverse effects that would prevent the maintenance of healthy local populations of these 
receptors, let alone negatively impact the overall wildlife community in the Rest of River 
area.  This is supported by the fact that field surveys conducted by both EPA and GE, as 
well as other existing ecological information identified in Section 5.1.1, have documented 
the presence of numerous and diverse invertebrate, fish, amphibian, reptile, bird, and 
mammal species (including state-listed rare species) in the PSA despite the fact that PCBs 
have been present in that area for over 70 years. 

On the other hand, implementation of SED 3 would cause substantial short-term adverse 
impacts on the environment in the areas where work would be conducted (e.g., loss of 
aquatic habitat in areas of removal and capping in Reach 5A, loss of riparian habitat in the 
bank stabilization areas, alteration of the habitat in the thin-layer cap areas, potential 
resuspension of PCB-containing sediments during removal, and loss of floodplain habitat in 
areas where supporting facilities are constructed), as discussed in Section 6.3.8.  Even 
more significantly, despite the implementation of restoration measures, implementation of 
SED 3 would result in substantial long-term and, in some cases, permanent adverse 
impacts on the ecosystem of the PSA.  These impacts were described in Section 6.3.5.3.  
They include:   

                                                      

165  As discussed previously, attainment of the IMPGs for insectivorous birds and piscivorous 
mammals depends on the combination of sediment and floodplain soil concentrations in the relevant 
averaging areas.  Thus, attainment of the target sediment levels (1, 3, and 5 mg/kg) must be 
evaluated in conjunction with attainment of the corresponding target floodplain soil levels that were 
developed to achieve the IMPGs when associated with these sediment levels (see Section 7).   
166  For example, the local amphibian population would include not only the amphibians in the 
backwaters evaluated as part of the sediment alternatives, but also those that inhabit the vernal pools 
in the PSA floodplain which are evaluated under the floodplain alternatives.  As another example, the 
local populations of insectivorous and piscivorous birds, due to their dispersal and movement ability, 
extend at least throughout the PSA.  Further, the local population of mink is not limited to the PSA, but 
extends to areas near the shoreline but outside the 1 mg/kg isopleth, as well as to tributaries of the 
River and to other riverine areas in the vicinity.  
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• Alteration of the aquatic riverine habitat in Reach 5A for an uncertain length of time, 
with the result that the re-establishment of the current abundance of organisms and mix 
of species is also uncertain, the return of certain specialized and rare species is 
doubtful, and there would likely be an increase in invasive species; 

• Similar impacts in the aquatic habitats in the lower part of Reach 5C and the shallower 
portions of Woods Pond due to the thin-layer caps, with the additional potential that in 
certain shoreline areas the change in substrate elevation could result in a permanent 
change in the type of vegetation; 

• The permanent loss of mature overhanging trees on the riverbanks and of vertical and 
undercut banks in Reaches 5A and 5B, with the consequent loss of the wildlife species 
that depend on those habitat features, as well as a reduction in animal slides and 
burrows on the banks and access routes for wildlife movement to and from the River; 

• Long-term impacts in the areas that would be cleared for access roads and staging 
areas, including loss of trees and, in some areas, wetlands, as well as changes in the 
soil stratigraphy and composition – all of which would, at a minimum, last for decades, 
with the extent and timing of recovery to pre-remediation conditions uncertain; and 

• Fragmentation of the current, largely intact forested riparian corridors in Reach 5A and, 
to a lesser extent, Reach 5C, with the consequent loss of connectivity among habitats 
and disruption of the wildlife that depend on those corridors. 

As noted above, the standard of “overall protection” of the environment requires a balancing 
of the short-term and long-term ecological impacts of the alternatives with the residual risks.  
In particular, “it is important to determine whether the loss of a contaminated habitat is a 
greater impact than the benefit of providing a new, modified but less contaminated habitat” 
(EPA, 2005d, p. 6-6).  Based on such balancing, due to the substantial adverse ecological 
impacts summarized above, SED 3 would have a net negative ecological effect and thus 
would not provide overall protection of the environment.   

Summary:  Based on the foregoing considerations, SED 3 would meet the standard of 
providing overall protection of human health.  However, given the long-term harm to the 
unique ecosystem of the PSA that would result from its implementation, SED 3 would not 
meet the standard of providing overall protection of the environment. 
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6.4 Evaluation of Sediment Alternative 4  

6.4.1 Description of Alternative 

SED 4 would involve the removal of a total of 297,000 cy of sediment and riverbank soil 
(including 262,000 cy of sediment over 91 acres plus 35,000 cy of bank soil as part of bank 
stabilization over 14 linear miles of riverbank), engineered capping of a total of 128 acres 
(91 acres after removal and 37 acres without removal), and thin-layer capping of an 
additional 119 acres.  Specifically, the components of SED 4 include the following:  

• Reach 5A:  Sediment removal in the entire reach (134,000 cy over 42 acres) followed 
by capping; 

• Reach 5B:  Combination of sediment removal/capping (39,000 cy over 12 acres) in the 
upstream portion of this reach and thin-layer capping (15 acres) in the downstream 
portion of this reach; 

• Reach 5C:  Combination of thin-layer capping (20 acres) in the upstream portion of this 
reach and capping (37 acres) in the downstream portion of this reach; 

• Riverbanks in Reaches 5A and 5B:  Bank stabilization (14 linear miles, comprising both 
banks along 7 miles of River) and removal of bank soils where necessary as part of the 
stabilization (35,000 cy); 

• Reach 5 backwaters:  Thin-layer capping in certain backwaters (61 acres; depending 
on PCB concentrations); 

• Reach 6 (Woods Pond):  Combination of sediment removal (89,000 cy over 37 acres) 
in shallower areas (followed by capping) and thin-layer capping (23 acres) in the “deep 
hole”; and 

• Remaining Reach 5 backwaters and Reaches 7 through 16:  MNR. 

Remediation would proceed from upstream to downstream to minimize the potential for 
recontamination of remediated areas.  Figure 6-9 identifies the remedial action(s) that would 
be taken in each reach as part of SED 4.  

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 4.  It is estimated that SED 4 would require approximately 
15 years to complete.  A construction timeline for implementation of SED 4 is provided in 
Figure 6-10.  As described in Section 3.1.6.4, this timeline presents a general 
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representation of the main components of the reach-specific remedial activities (e.g., 
removal, capping, bank stabilization, etc.), and illustrates the respective contributions of 
each activity to the overall implementation timeline, as well as the extent of activities that 
would be performed concurrently.   

Information on equipment, processes, and methods is provided in this description for 
purposes of the evaluations in this Revised CMS Report.  However, details of the specific 
methods for implementation of the remedy selected would be developed during design 
based on engineering considerations and site conditions.  In addition, various options would 
be considered in an effort to avoid, minimize, or mitigate the adverse ecological impacts 
from implementation of the selected alternative.  A preliminary assessment of such options 
has been conducted and incorporated into SED 4 for purposes of evaluation, including 
alternate riverbank stabilization techniques, siting options for access roads and staging 
areas, timing and sequencing of the work, and use of BMPs (all as discussed in Section 
5.2) and potential restoration methods (as discussed in Section 5.3).  However, once a 
remedy is selected, such options and procedures would be assessed further during design. 

Site Preparation:  Prior to implementation of remedial activities, access roads and staging 
areas would be constructed to support implementation of this alternative.  Grubbing and 
clearing of vegetation would be necessary, and appropriate erosion and sedimentation 
controls would be put in place prior to construction.  Locations of the staging areas and 
access roads for SED 4 have been selected, considering site conditions (e.g., topography, 
habitat type, presence of residential areas, etc.) observed through site visits and aerial 
photographs, in an effort to minimize impacts on sensitive habitats and local communities to 
the extent practical (see Section 5.2.2).  Areas were specifically selected based on 
accessibility, existing land use, habitat type, and location relative to the floodplain.  An effort 
was made, where practical, to avoid sensitive habitats (e.g., forested floodplain areas, 
vernal pools, other wetlands) and heavily populated areas, and to utilize existing 
infrastructure.  The conceptual plans developed for this Revised CMS Report indicate that 
23 staging areas, which would occupy a total of 37 acres (8.3 acres of which would be 
within the floodplain) and approximately 20 miles of access roads covering 48 additional 
acres assuming a 20-foot road width (16 miles and 39 acres of which would be in the 
floodplain) would be constructed between the Confluence and Woods Pond Dam to support 
implementation of SED 4.  The locations of these staging areas and access roads are 
shown on Figure 6-9.  Further evaluations of the locations for staging areas, access roads, 
and other supporting infrastructure would be conducted during design. 

Sediment Removal:  Sediment removal would be performed in Reaches 5A, 5B, and 6, as 
presented below. 
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Average Removal 
Depth (feet) 

Removal Volume 
 (cy) 

Acreage 

Reach 5A: 2 134,000 42 

Reach 5B: 2 39,000 12 

Reach 6 (Woods Pond): 1.5 89,000 37 

Totals:  262,000 91 

 

The areas over which removal would occur are shown on Figure 6-9. 

In Reaches 5A and 5B, it is assumed that the sediment removal would be performed in the 
dry with conventional mechanical excavation equipment.  Similar to the approach for the 
Upper ½-Mile Reach and portions of the 1½-Mile Reach, sheetpiled cells would be 
established in the River to facilitate removal activities and limit downstream transport of 
sediment.  The design and construction of the sheetpile system would incorporate site-
specific conditions to determine the appropriate sheet lengths, sheeting configuration, 
gauge, and depth of embedment, as described in Section 3.1.2.1.  A water treatment 
system with an assumed capacity of 450 gpm, located at each staging area, would be used 
to treat water pumped from the excavation areas.  It is assumed that mechanical dredging 
in the wet using barge-mounted equipment would be implemented to accomplish the 
sediment removal in Woods Pond.  Silt curtains would be placed downstream of excavation 
areas in Woods Pond in an effort to limit transport of suspended sediment.  Periodic water 
column and air sampling would be performed during implementation.     

Cap Placement:  Following sediment removal, caps would be installed in the dry in Reaches 
5A and 5B prior to removal of the sheetpile, and a cap would be installed in Woods Pond 
through the water column (Figure 6-9).  A cap would also be installed through the water 
column in the deeper portions of Reach 5C where no excavation would be performed 
(Figure 6-9).  Removal of debris that could interfere with the performance of the cap would 
be conducted prior to cap material placement.  The caps would be designed to limit the 
potential for upward migration of the PCBs from the underlying sediments and to limit the 
potential for erosion of the cap materials.  Cap materials would be transferred to the River 
using conventional earth-moving equipment.  It is assumed that the caps would contain 12 
inches of sand (which may be amended by organic material to increase the TOC content).  
To minimize the potential for cap erosion in the higher velocity reaches of the River, a 12-
inch thick armor stone layer would be placed over the sand cap in Reaches 5A and 5B, and 
a 6-inch thick armor stone layer would be placed over the sand cap in the lower section of 
Reach 5C and the shallow areas of Woods Pond.  The sand and armor stone 
composition/size would be selected during design to limit the potential for migration of PCBs 
from the underlying sediments and to preclude the movement of cap materials during high 
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flow events.  Silt curtains would be used during capping in the wet in an effort to mitigate the 
potential for downstream transport of materials suspended in the water column.   

Thin-Layer Cap Placement:  Thin-layer caps would be installed in the deeper part of Reach 
5B (15 acres), the shallower portion of Reach 5C having relatively lower concentrations of 
PCBs (20 acres), the Reach 5 backwaters with average PCB concentrations equal to or 
greater than 15 mg/kg (61 acres; see Section 3.1.1), and the deep areas of Woods Pond 
(23 acres) as shown on Figure 6-9 (total of 119 acres).  For purposes of evaluation, it is 
assumed that the thin-layer cap would consist of a 6-inch layer of sand, and would be 
placed via a combination of techniques, including mechanical and/or hydraulic means.  For 
purposes of modeling, the material to be used for the thin-layer cap is assumed to have 
similar properties to those of the underlying native material (see Section 3.1.3).  However, 
the actual materials to be placed would be determined during design activities.   

Sediment Dewatering and Handling: Sediment dewatering operations would be performed 
as necessary in the staging areas.  For purposes of this Revised CMS Report, it is assumed 
that the removed sediments would be dewatered through gravity dewatering in stockpiles at 
the staging areas.  The addition of stabilization agents (e.g., other dry sediments, excavated 
soil, Portland cement) may be necessary prior to treatment and/or disposal (see Section 
3.1.5 and Figure 3-1).  Treatment/disposition alternatives have been evaluated separately 
and are discussed in Section 9.  A water treatment system would be used to treat water 
pumped from the excavation areas, as well as any decant water collected from excavated 
materials in the staging areas.   

Bank Stabilization/Soil Removal:  SED 4 would include the stabilization of the riverbanks on 
both sides of the River in Reaches 5A and 5B, including the removal of 35,000 cy of soil 
from the banks in these subreaches.  The bank stabilization techniques that are assumed to 
be part of SED 4 for purposes of this Revised CMS Report, like those identified for SED 3, 
involve a combination of bioengineering and traditional bank hardening techniques.  Those 
techniques are described in Section 3.1.4 and Appendix G and are depicted on Figures G-
18 through G-25 in Appendix G.   

For purposes of this Revised CMS Report, it is assumed that the riverbank stabilization/soil 
removal work in Reach 5A and the upstream portion of Reach 5B (above approximately 
New Lenox Road) would be performed in the dry, within the same sheetpiled cells used for 
the removal/capping of the adjacent sediments, and employing conventional mechanical 
excavation equipment.  However, since the downstream portion of Reach 5B would be 
subject to thin-layer capping (which would be placed in the wet), the bank stabilization/soil 
removal work in that portion of Reach 5B would be performed in the wet from the top of the 
riverbank.  For this reason, as with the bank stabilization under SED 3 in Reach 5B, and as 
discussed in Appendix G (Section 6), the riverbank stabilization techniques identified for the 
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downstream portion of Reach 5B under SED 4 have been modified from those that could be 
applied in the dry, some of which could not practicably be implemented below the water.  
Thus, the riverbank stabilization techniques described for SED 4 in Appendix G and shown 
on Figures G-18 through G-25 include certain modifications in the downstream portion of 
Reach 5B to allow implementation in the wet.       

MNR:  MNR would be implemented in the remainder of the Rest of River (portions of the 
Reach 5 backwaters and Reaches 7 through 16).  As previously discussed, natural 
recovery processes have been documented in portions of the Housatonic River and would 
be expected to continue throughout the Rest of River area at varying rates, due in part to 
the completed and planned upstream source control and remediation measures, as well as 
the remediation that would be conducted in the Rest of River as part of this alternative.     

Restoration:  For purposes of evaluation in this Revised CMS Report, it is assumed that, 
SED 4 would include restoration of areas that are directly impacted by the sediment 
removal and/or capping activities, the bank stabilization/removal activities, and ancillary 
construction activities.  The restoration methods assumed for SED 4 for purposes of this 
Revised CMS Report include the conceptual methods described in Section 5.3.1.3 for the 
aquatic riverine habitat in Reaches 5A, 5B, and 5C; Section 5.3.2.3 for the riverbanks in 
Reaches 5A and 5B; Section 5.3.3.3 for Woods Pond; Section 5.3.6.3 for the Reach 5 
backwaters; and the other restoration methods subsections in Section 5.3 for the floodplain 
habitats disturbed by access roads and staging areas.  It is further assumed that a more 
specific and detailed restoration plan would be developed during design. 

Institutional Controls:  SED 4 would include the continued maintenance of biota 
consumption advisories, as appropriate, to limit the public’s consumption of fish and other 
biota from the River (see Section 3.8.1 for further discussion of fish consumption 
advisories).  With respect to institutional controls for the management of sediment or soil in 
connection with future maintenance, repair, construction, or removal projects for dams or 
bridges on the River, SED 4 would rely primarily on existing regulatory requirements, as 
discussed in detail in Section 3.8.2, which would ensure the proper characterization, 
management, and/or disposal of such materials.  However, as also noted in Section 3.8.2, 
GE would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 
concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 

Long-Term OMM:  Once implemented, it is assumed that SED 4 would include, for each 
reach involved, a 5-year post-construction monitoring and maintenance program for the 
capping and restoration components and a long-term (100-year) monitoring and 
maintenance program. 
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The assumed 5-year post-construction OMM programs for capped areas under SED 4 
would include the same elements outlined for that program under SED 3 (Section 6.3.1).  
The assumed elements of the OMM program for the restoration efforts would consist of the 
elements detailed in Section 3.7.1, which are assumed to be performed for a 5-year period 
after completion of installation of the particular restoration measures for SED 4.  

A summary of the assumed long-term (100 year) OMM program for SED 4 was included in 
Table 3-22, referenced in Section 3.7.2.  That program would include sampling of fish and 
the water column using the same program outlined for SED 2 in Section 6.2.1.  It is also 
assumed to include a sediment sampling program, which would occur in Years 5, 10, 15, 
25, 50, 75, and 100 following remediation and would include collection and PCB analysis of 
50 surface sediment samples from MNR areas, approximately 23 cores (69 samples) from 
removal areas, approximately 10 cores (30 samples) from cap only areas, and 
approximately 30 cores (30 samples) from the thin-layer cap areas.  Further, for the caps 
and thin-layer caps, following the initial 5-year inspection period described above, it is 
assumed that additional visual inspections of those caps would be conducted in the above-
listed years, to the extent that cap material can be distinguished from the underlying native 
sediments.  In addition, maintenance activities would be implemented, as necessary.   

6.4.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether SED 4 would be protective of human health and the environment is presented at 
the end of Section 6.4 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.  

6.4.3 Control of Sources of Releases  

SED 4 would reduce the potential for PCB migration from certain sediments and riverbanks.  
The remedial components of SED 4 would include all of the components of SED 3, with 
additional removal in Reach 5B and Woods Pond, capping in a portion of Reach 5C, and 
thin-layer capping in Reaches 5B and another portion of Reach 5C and certain Reach 5 
backwaters.  Implementation of these actions would address approximately 247 acres of 
the riverbed and approximately 14 linear miles of riverbank (7 miles on both banks), and 
would include removal of 297,000 cy of PCB-containing sediment and bank soils, thereby 
resulting in a reduction in the potential for future transport of the PCBs within the River or 
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onto the floodplain for potential human or ecological exposure.  The PCB-containing surface 
sediments in Reaches 5A and 5B and the shallow portion of Woods Pond, as well as select 
bank soils in Reaches 5A and 5B, which are susceptible to scour during high flow events, 
would be removed and the residual PCBs remaining in these areas would be contained 
using caps and bank stabilization techniques.  A cap (with no excavation) would also be 
placed in the deeper portion of Reach 5C to isolate the underlying PCB-containing 
sediments from the water column.  In a portion of Reaches 5B and 5C, the Reach 5 
backwaters, and the deep portion of Woods Pond, which are more depositional, a thin-layer 
cap would be placed to accelerate the natural recovery process, and in doing so would 
assist in controlling releases in those areas.   

As discussed in Sections 6.1.3 and 6.2.3, the remaining remediation activities to be 
conducted upstream of the Confluence would reduce PCBs entering the Rest of River; and 
those activities along with natural recovery processes within the Rest of River would further 
reduce the PCBs in the water column and surface sediments in the Rest of River.  
Additionally, the existing dams along the River would continue to limit movement of PCB-
containing sediments within the impoundments behind the dams, thereby further reducing 
the potential transport of those sediments downstream.  While failure of those dams could 
lead to the release of sediments impounded behind them, the inspection, monitoring, and 
maintenance programs and regulatory requirements in place under other authorities, as 
described in Sections 3.8.2 and 6.1.3, would prevent or minimize that possibility.  Further, in 
the event of a dam repair, modification, or removal project, the regulatory requirements 
described in Section 3.8.2 would ensure that any contaminated sediments behind the dams 
would be properly addressed.   

Implementation of SED 4, in combination with upstream source reduction and control, 
would reduce the mass of PCBs transported within the River to downstream reaches and to 
the floodplain, as demonstrated by EPA’s model.  The annual average PCB mass passing 
Woods Pond Dam at the end of the model projection is predicted to decrease by 96% from 
that calculated at the beginning of the model projection period (i.e., from 20 kg/yr to 0.8 
kg/yr).  Similarly, SED 4 is predicted to achieve an 89% reduction in the PCB mass passing 
Rising Pond Dam over this same period (i.e., from 19 kg/yr to 2.1 kg/yr).  Likewise, the 
annual average PCB mass transported from the River to the floodplain in Reaches 5 and 6 
is predicted to decrease by 97% from that calculated at the beginning of the model 
projection period (i.e., from 12 kg/yr to 0.4 kg/yr). 

The effects of an extreme flow event were examined using the Year 26 flood.  The impact of 
this flood on surface sediment PCB concentrations can be seen on Figure 6-11b, which 
shows temporal profiles of model-predicted reach-average PCB concentrations in surface 
sediments resulting from the implementation of SED 4 over the 52-year model projection 
period.  Similar to the other alternatives, the model results for SED 4 indicate that, in 
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reaches subject to MNR only (i.e., Reaches 7 and 8), the extreme flow event would not 
result in the exposure of buried PCBs at higher concentrations than those already present 
in the sediment surface prior to the event.  For the reaches that would be capped either 
following removal or without removal (i.e., Reach 5A, and parts of Reaches 5B, 5C, and 
Woods Pond), EPA’s model predicts that, given the cap’s armor layer, buried sediments 
would not be exposed during the extreme storm event.167  As a result, the model predicts no 
change in reach-average surface sediment PCB concentrations in Reach 5A (Figure 6-11b) 
or in the capped portions of the other reaches.  For the portions of Reaches 5B, 5C, and 5D 
that include thin-layer capping, the model predicts that only limited portions of these areas 
(<1% to 7% of the thin-layer capped portions) would experience erosion large enough to 
produce increases in average surface sediment PCB concentrations during storm events 
(Figure 6-11b).  These concentration increases are small (0.2 to 0.3 mg/kg), and the 
concentrations following the extreme event still represent significant reductions relative to 
current levels (96% in Reach 5B and 99% in Reaches 5C and 5D; Figure 6-11b).  No such 
erosion of the thin-layer cap is predicted to occur in the deep portion of Woods Pond.  Thus, 
the model results for SED 4 indicate that buried sediments containing PCBs would not 
become exposed to any significant extent during an extreme flow event.    

Given that SED 4 includes remediation in Woods Pond (a combination of sediment removal 
over 37 acres and thin-layer capping over 23 acres), the effect of that remediation on the 
solids trapping efficiency of Woods Pond has also been evaluated.  The solids trapping 
efficiency of Woods Pond under SED 4, as predicted by EPA’s model, would be unchanged 
relative to MNR (approximately 15% under both alternatives) for two reasons: (1) the 
placement of a thin-layer cap over 23 acres of the Pond would result in a small decrease in 
depth, which in turn results in only a small decrease in solids trapping efficiency; and (2) the 
37 acres subject to removal would be restored to grade, therefore resulting in no net 
change in depth over this portion of the Pond. 

6.4.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for SED 4 in accordance with directions from EPA 
are listed in Tables S-4.a through S-4.c in Appendix C.  The compliance of SED 4 with 
these potential ARARs is discussed below. 

                                                      

167  Further evaluation of the stability of cap and thin-layer cap materials under SED 4 based on model 
predictions of erosion in these areas is provided in Section 6.4.5.2.  The results of this stability 
analysis (i.e., percentages of cap/thin-layer cap areas that are stable) are cited in the remainder of this 
discussion. 
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Chemical-Specific ARARs – Water Quality Criteria 

The potential chemical-specific ARARs, set forth in Table S-4.a, include federal and state 
water quality criteria for PCBs.  To evaluate whether SED 4 would achieve those criteria, 
GE reviewed the water column PCB concentrations predicted by the model for SED 4.  As 
discussed in Section 3.5.1, the freshwater chronic aquatic life criterion of 0.014 µg/L (14 
ng/L) is based on a 4-day average not to be exceeded more than once every 3 years.  
Since it is unclear whether the 4-day averages to be used in comparing water quality data 
to this criterion are to be calculated as rolling averages or 4-day “block” averages, 4-day 
averages have been computed both ways and compared to the criterion here, as shown in 
Table 6-2.  Using 4-day rolling averages, only 2 exceedances are predicted at two locations 
within the PSA (Holmes Road and Woods Pond Headwaters) and 2 to 5 exceedances are 
predicted at four locations within Reaches 7 and 8.  However, similar to SED 3, all of these 
exceedances in both the PSA and Reaches 7 and 8 consist of consecutive 4-day averages 
resulting from a single high-flow event, and thus could be considered as a single 
exceedance.  This is confirmed by the block averages that indicate only a single (or no) 
exceedance for this alternative in these reaches.  For these reasons, as discussed in 
Section 3.5.1, assessment of achievement of this criterion has been based on the 4-day 
averages computed by the block averaging method.  Under that approach, SED 4 would 
achieve this criterion, albeit at a significant environmental cost as discussed in Sections 
6.4.5.3 and 6.4.8. 

By contrast, the model-predicted annual average water column concentrations (which are 
used for assessment of the human health-based water quality criteria and are presented in 
Table 6-21 in Section 6.4.5.1 below) exceed the federal and Massachusetts human health 
consumption criterion of 0.000064 µg/L (0.064 ng/L) in all reaches.  However, as previously 
discussed, the ARARs based on this criterion should be waived on the ground that 
achievement of those ARARs is technically impracticable for the reasons given in Section 
6.1.4, including that they could not be achieved by any remedial alternative in any reach in 
Massachusetts or in one or more of the Connecticut impoundments.168  

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan directed GE to 
discuss the effect of each alternative on the current listing of the Housatonic River in both 
Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
                                                      

168  The estimated future water column concentrations in all the Connecticut impoundments under 
SED 4 exceed the proposed Connecticut consumption criterion of 0.00000056 µg/L (0.00056 ng/L).  
As noted in Section 6.1.4, that proposed criterion is below the level of reliable measurement and 
would not be achieved by any remedial alternative in any of the Connecticut impoundments, and thus 
its attainment would also be technically impracticable.  
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to PCBs and pathogens.  The impact of SED 4 on the PCB water quality criteria in 
Massachusetts was discussed above; its impact on PCB levels in surface sediments, 
surface water, and fish tissue in Massachusetts is discussed in Section 6.4.5.1; and its 
impact on attainment of the relevant IMPGs, including the IMPGs based on the unrestricted 
human consumption of fish from the Housatonic River in Massachusetts, is discussed in 
Section 6.4.6.  The Housatonic River in Connecticut is listed as impaired based on the 
CDPH’s fish consumption advisory for PCBs for portions of the River in Connecticut (as well 
as based on the presence of e-coli bacteria in some river segments).  The impact of SED 4 
on fish PCB levels in the Connecticut impoundments is discussed in Section 6.4.5.1, and its 
impact on attainment of the IMPGs based on human fish consumption in the Connecticut 
impoundments is discussed in Section 6.4.6.1.  These evaluations provide an assessment 
of the effect of SED 4 on the impairment listings.169 

Location-Specific and Action-Specific ARARs 

The potential location-specific and action-specific ARARs identified for SED 4 are listed in 
Tables S-4.b and S-4.c.170  As shown in those tables, SED 4 could be designed and 
implemented to achieve certain of those ARARs;171 but, as with SED 3, there are a number 
of potential location-specific and action-specific ARARs that would not be met by SED 4.  
These are the same potential ARARs as described in Section 6.3.4 for SED 3 and include a 
number of federal and state regulatory requirements relating to ecological protection 
(including regulations applicable to the protection of the Upper Housatonic ACEC).  To the 
extent that these requirements would constitute ARARs, they would need to be waived by 
EPA as technically impracticable (or on some other ground) under CERCLA and the NCP.  

In addition, for the same reasons discussed for SED 3 in Section 6.3.4, it is possible that, in 
the unlikely event that excavated sediments or bank soils should be found to constitute 

                                                      

169  In addition to the comparison to the IMPGs, as noted above, it is our understanding that, in 
developing and revising its fish consumption advisory, the CDPH utilizes as guidance a risk-based 
protocol that specifies unlimited fish consumption at PCB levels < 0.1 mg/kg, one meal per week at 
0.1 - 0.2 mg/kg, one meal per month at 0.21- 1.0 mg/kg, etc., and “do not eat” at levels above 1.9 
mg/kg.  As shown in Table 6-21 (in Section 6.4.5.1 below), use of the CT 1-D Analysis, while highly 
uncertain, indicates that implementation of SED 4 would meet the CDPH’s unlimited fish consumption 
criterion of < 0.1 mg/kg by the end of the EPA model’s 52-year projection period, resulting in average 
fillet levels of 0.01 to 0.02 mg/kg.  This provides further insight on the effect of SED 4 on the River’s 
impairment listing in Connecticut.   
170  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
171  For some of these requirements, as discussed for SED 3 in Section 6.3.4 (footnote 132), it is 
assumed that EPA would make the necessary determinations allowed by the regulations.  
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hazardous waste under RCRA or comparable state criteria (which is not anticipated) and 
that the temporary staging areas for the handling of those sediments and soils are subject 
to federal and/or state hazardous waste regulations, the staging areas may not meet certain 
locational and/or technical requirements for the storage of hazardous waste.  In that unlikely 
event, as also discussed in Section 6.3.4, those requirements should be waived by EPA as 
technically impracticable to meet.    

6.4.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for SED 4 has included evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts on human health or the environment, as described 
below.  

6.4.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 4 
has included consideration of the extent to which and time over which this alternative would 
reduce potential exposure to PCBs, estimated concentrations of remaining PCBs available 
for such exposure, and other aspects of the alternative that would reduce potential 
exposure, such as engineering and institutional controls.   

Implementation of SED 4, along with upstream source control and remediation measures 
and natural recovery processes, would reduce the exposure of humans and ecological 
receptors to PCBs in sediments, surface water, and fish in the Rest of River area.  The 
sediment removal and/or capping activities in Reach 5A and portions of Reaches 5B, 5C, 
and Woods Pond would result in a significant reduction in the potential for exposure to 
PCBs in these areas.  The placement of a thin-layer cap over the sediments in portions of 
Reach 5B, Reach 5C, Woods Pond, and certain backwater areas would reduce the surface 
sediment PCB concentrations in these reaches, thereby reducing potential human and 
ecological exposures. The following table shows, by reach, the average PCB 
concentrations predicted by EPA’s model to be present at the end of the model simulation 
period (Year 52) in the media to which such receptors may be exposed.  This table uses the 
same format described in Section 6.1.5.1. 
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Table 6-21 – Modeled PCB Concentrations at End of 52-Year Projection Period (SED 
4) 

Reach 

Average 
Surface 

Sediment (0-6”) 
(mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg)2 

5A 0.06 2.5 1.3 0.3 

5B 0.4 1.8 1.9 0.4 

5C 0.4 1.6 2.1 0.4 

5D (backwaters) 0.3 --- 2.0 0.4 

6 0.3 1.5 1.1 0.2 

71 0.4 – 5.0 1.0 – 1.5 2.3 – 8.2 0.5 – 1.6 

81 2.7 1.4 6.5 1.3 

CT 0.005 – 0.01 0.07 – 0.1 0.05 – 0.1 0.01-0.02 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within each of the Reach 7 subreaches, and the range of 
concentrations indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 

 
The potential residual risks to human and ecological receptors from the concentrations 
shown in the above table have been evaluated in the context of the extent to which they 
would achieve the IMPGs, as discussed in Section 6.4.6.172   

Temporal profiles of reach-average PCB concentrations predicted in surface sediments, 
annual average surface water, whole body fish, and fish fillets resulting from the 
implementation of SED 4 over the 52-year model projection period are shown on Figures 6-
11a-c.  These figures show the timeframes over which the model predicts that SED 4 would 
reduce the PCB concentrations in each medium.  The general pattern exhibited by these 
temporal profiles is one of a large decline in PCB concentrations over the remediation 
period, followed by a period of smaller decline, or in some instances, a small increase until 
concentrations reach a steady-state with prevailing upstream loads and natural attenuation 
processes.  In the surface sediments, this pattern is generally observed mainly in the 
reaches undergoing remediation, while patterns in downstream reaches exhibit a shallower 

                                                      

172  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.    
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trajectory, which illustrates how remediating upstream source areas within the Rest of River 
(e.g., Reaches 5 and 6) translate to reductions in PCBs in downstream areas.  While the 
water column patterns exhibit significant year-to-year variability, including short-term 
increases in PCB concentration associated with increased PCB transport during the Year 
26 extreme flow event and sediment resuspension during remediation, most water column 
temporal changes follow those of the sediments.  Fish concentrations respond to the 
predicted changes in water column and sediments.  As a result of the remediation under 
SED 4, predicted fish PCB concentrations are reduced over the projection period by 97% to 
99% in the remediated reaches (i.e., Reaches 5 and 6) and by 79% to 96% in the other 
downstream reaches (Figure 6-11c). 173 

PCBs would remain in the sediments beneath and outside the areas addressed by this 
alternative.  However, in the capped areas of Reach 5 and Woods Pond, the caps would 
prevent direct contact with, and effectively reduce the mobility of, the PCB-containing 
sediments beneath the caps; and the thin-layer caps would provide a clean layer over the 
underlying PCB-containing sediments.  Overall, the extent to which SED 4 would mitigate a 
flood event could cause PCB-containing sediments that have been contained by a cap or 
buried due to natural processes to become available for human and ecological exposure 
was discussed in Section 6.4.3.  As discussed in that section, the model results for SED 4 
indicate that buried sediments containing PCBs would not become exposed to any 
significant extent during an extreme flow event. 

In addition, potential human exposure to PCBs in fish and other biota would be reduced 
during and after implementation of SED 4 through biota consumption advisories.  Also, a 
long-term monitoring program would be implemented to assess the continued effectiveness 
of this remedial alternative to mitigate potential human and ecological exposures to PCBs.  

6.4.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 4 has included an assessment of the use 
of the technologies under similar conditions and in combination, general reliability and 
effectiveness, reliability of OMM and availability of OMM labor and materials, and technical 
component replacement requirements, as discussed below.  

                                                      

173 As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are lowered based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 4 are largely 
unchanged, ranging from 96% to 98% in Reaches 5 and 6 and 78% to 94% in Reaches 7 and 8.  
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Use of Technologies under Similar Conditions and in Combination 

As discussed in Section 6.3.5.2, a combination of remedial technologies is often necessary 
to mitigate potential exposure to constituents in sediments (e.g., EPA, 2005d; NRC, 2007), 
and SED 4 involves such a combination.  The SED 4 remedy components were selected for 
application in various reaches of the River based in part on the study and application of 
each technology at other sites.  The components include sediment removal/capping using 
dry excavation techniques (in Reaches 5A and 5B), bank stabilization with removal of bank 
soils where necessary (in Reaches 5A and 5B), mechanical dredging/capping in the wet (in 
Woods Pond), capping alone (in the deeper part of Reach 5C), thin-layer caps (in portions 
of Reaches 5B, 5C, 5D, and 6), and MNR (in the remaining areas).  These remedial 
techniques have been applied at a number of sites containing PCBs, albeit with different 
ecological conditions.  

Examples of prior use of the SED 4 technologies that are common to SED 3 were 
presented in Section 6.3.5.2.  The additional technologies for SED 4 are mechanical 
removal and capping in the wet in Woods Pond and capping in Reach 5C.  Mechanical 
dredging in the wet followed by capping and capping alone have been used at the 
Sheboygan River (WI; BBL, 1998) and the Grasse River (NY; www.thegrasseriver.com).  
Removal in the Sheboygan River was performed using a clamshell bucket, and the cap 
placed following excavation consisted of sand and armor stone.  A cap (without excavation) 
was also placed over the existing riverbed using sand and armor stone.  Mechanical 
dredging (i.e., clamshell from a barge in select areas) was performed at the Grasse River, 
and a 1-foot sand/topsoil cap was placed via clamshell over the removal areas.  Capping 
alone was successfully performed through the water column at the Grasse River site using 
a clamshell bucket to place a cap consisting of sand, gravel, and armor stone over the 
existing riverbed through an average water depth of approximately 16 feet.  

As discussed in Section 6.3.5.2, GE has reviewed publicly available information on 
approximately 75 completed dredging/removal projects with various contaminants of 
concern to assess the precedents for a sediment remediation project with removal volumes 
like those in the sediment alternatives involved here.  Approximately 15% of those projects 
included targeted/removed volumes greater than that for SED 4.  However, none of those 
sites involved the unique mix of ecological habitats and settings present in and along the 
Housatonic River. 

General Reliability and Effectiveness – Sediment Remediation Techniques   

SED 4 utilizes sediment remediation technologies that have been shown to be reliable and 
effective in reducing exposure of humans and ecological receptors to PCBs in sediments.  
Similar to SED 3, these include sediment removal, capping, thin-layer capping, and MNR.  
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Their general reliability and effectiveness were previously discussed in Section 6.3.5.2.  As 
noted in that section, under certain circumstances, dredging and excavation have been 
shown to be effective and reliable in reducing the long-term potential for exposure of human 
and ecological receptors to PCB-containing sediments.  However, there are some 
limitations associated with the technology (e.g., sediment resuspension, residual 
contamination) (EPA, 2005d).  As stated by EPA (2005d), capping is also a viable and 
effective approach for remediating impacted sediments.  Regarding thin-layer capping, EPA 
(2005d) has acknowledged that placement of a thin layer “of clean sediment may accelerate 
natural recovery in some cases.”  Finally, EPA has stated that MNR should “receive 
detailed consideration” where site conditions are conducive to such a remedy (EPA, 
2005d).  In addition, EPA has noted that many contaminants that remain in sediment are 
not easily transformed or destroyed, and that for this reason, “risk reduction due to natural 
burial through sedimentation is more common and can be an acceptable sediment 
management option” (EPA, 2005d). 

To further assess the reliability and effectiveness of SED 4, model predictions of erosion in 
areas receiving a cap or a thin-layer cap were evaluated to assess cap stability, using the 
same metrics described for this analysis in Section 6.3.5.2.  The results of these stability 
assessments are as follows: 

Caps:  Under SED 4, the areas receiving a cap, either following sediment removal or 
without sediment removal, include Reach 5A, the upper portion of Reach 5B, the lower 
portion of Reach 5C, and the shallow portion of Woods Pond.  Those caps would be 
designed to resist erosion by including an appropriately sized armor layer.  The model 
inputs for areas receiving a cap were specified accordingly, as discussed in Section 3.2.4.5.  
Thus, the areas receiving a cap under SED 4 are predicted to be 100% stable. 

Thin-Layer Caps:  SED 4 includes placement of a thin-layer cap in the lower portion of 
Reach 5B, the upper portion of Reach 5C, several Reach 5 backwaters, and the deeper 
portion of Woods Pond to enhance natural recovery.  As discussed in Section 6.3.5.2, the 
long-term effectiveness of the thin-layer cap was evaluated by considering it stable (and 
therefore reliable) when at least 1 inch of material remained for the full duration of the model 
projection (including the extreme flow event).  EPA’s model predicts that approximately 93% 
of the thin-layer capped area within Reach 5B would remain stable under SED 4.  The 
erosion in the remaining 7% of that area is predicted to occur in a few limited sections of the 
Reach 5B channel, mainly during the Year 26 extreme event.  Such erosion is predicted to 
result in an increase in the reach-average 0- to 6-inch surface sediment PCB concentration 
of approximately 0.3 mg/kg (Figure 6-11b).  Similarly, EPA’s model predicts that 
approximately 95% of the thin-layer capped area in Reach 5C would remain stable, and that 
the erosion over the remaining 5% of the area, occurring mostly during the extreme flow 
event, would increase the reach-average 0- to 6-inch surface sediment PCB concentration 
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by approximately 0.2 mg/kg (Figure 6-11b).  The model simulates similar erosion of the thin-
layer cap within a single grid cell in the Reach 5 backwaters (representing <1% of the thin-
layer capped area) in response to storm events in Years 39 and 41 of the simulation.  As a 
result, the Reach 5D average 0- to 6-inch surface sediment PCB concentration is predicted 
to increase by approximately 0.2 mg/kg (Figure 6-11b).  Finally, 100% of the thin-layer cap 
material within the deep portion of Woods Pond is predicted to be stable.  After the 
increases in concentration described above are taken into account, the concentrations 
following the high flow events still represent reductions of 96% to 99% relative to current 
levels for all reaches where SED 4 includes a thin-layer cap (as discussed in Section 6.4.3).  
Based on these results, thin-layer caps would largely remain in place and thus would assist 
in controlling releases from underlying sediments and provide stability, even though this is 
not the primary goal of thin-layer capping.  

It should also be noted, however, that there is a potential for impacts to the thin-layer caps 
from the feeding, spawning, and/or nesting activities of “megafauna,” such as carp and 
largemouth bass.  Specifically, carp could have some influence on portions of the thin-layer 
caps due to foraging in sediments, uprooting of plants, and thrashing behavior during 
spawning; and largemouth bass could have some influence on portions of the thin-layer 
caps by excavating nests.   

General Reliability and Effectiveness – Riverbank Stabilization Techniques   

As noted in Section 6.4.1 and discussed in Section 3.1.4 and Appendix G, the riverbanks in 
Reaches 5A and 5B would be stabilized using a combination of bioengineering techniques 
and hard engineering techniques similar to those used in SED 3.  The general reliability and 
effectiveness of this approach were described in Section 6.3.5.2. 

General Reliability and Effectiveness – Restoration Techniques 

It is assumed for this Revised CMS Report that the areas affected by SED 4 would be 
subject to restoration as discussed in the restoration methods subsections in Section 5.3.  
However, there are significant constraints on the ability of restoration methods to re-
establish the pre-remediation conditions and functions of the adversely affected habitats.  
These constraints and the consequent likelihood of restoration success are discussed in 
Sections 5.3.1.4 for aquatic riverine habitats, 5.3.2.4 for riverbanks, 5.3.3.4 for 
impoundments, and 5.3.6.4 for backwaters, and in Sections 5.3.4.4, 5.3.5.4, and 5.3.8.4 for 
forested floodplain habitats, shrub and shallow emergent wetlands, and upland habitats, 
which would be impacted by access roads and staging areas under SED 4.  For the 
reasons discussed in those sections, these restoration methods would not be expected to 
re-establish pre-remediation conditions for some of these habitats for many decades and 
would likely never do so for other habitats.  As such, these restoration methods would not 
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be fully effective or reliable in returning these habitats to their pre-remediation state.  (These 
issues are discussed further in Section 6.4.5.3.)       

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques, including periodic analytical sampling (for fish, water 
column, and sediment), visual monitoring (for the caps and restored banks, supplemented 
with sediment probing and/or coring as necessary), and maintenance of the restored 
riverbed and riverbanks, would be implemented to maintain and track the long-term 
effectiveness of SED 4.  Post-remediation sampling is commonly used to monitor the 
effectiveness of completed sediment removal and capping remedies (EPA, 2005d).  Visual 
observation of the sediment cap and restored banks has been implemented in the Upper ½-
Mile and 1½-Mile Reaches.  Visual observation of capped/armored areas was also 
performed at the Sheboygan River to determine if the caps were still intact (BBL, 1998).  
Should changes in cap condition be noted that require maintenance, labor and materials 
needed to perform repairs are expected to be readily available.   

In addition, a monitoring and maintenance program would be implemented for the restored 
areas to confirm planting survival and areal coverage and to determine whether replaced in-
river structures (if any) are intact.  This program is outlined in Section 3.7.1.  Such 
monitoring is considered a reliable means of tracking the progress of the restoration efforts 
(although restoration efforts themselves would not be expected to re-establish pre-
remediation conditions for certain of the affected habitats and would not re-establish pre-
remediation conditions of other habitats for many decades). The necessary labor and 
equipment for such a program are expected to be readily available.  

Technical Component Replacement Requirements 

The technologies that comprise SED 4 were selected for application in areas of the River 
where site conditions are expected to support long-term reliability with minimal maintenance 
requirements.  However, if erosion of cap and/or bank stabilization materials should occur, 
an assessment would be conducted to determine the need for and methods of repair.  
Depending on the timing and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the nearby floodplain.  Small-scale repairs not 
requiring access road reconstruction would likely pose minimal risks to humans and 
ecological receptors that use/inhabit the disturbed river bottom and nearby floodplain.  
However, redesign/replacement of larger remedy components could require more extensive 
disturbance of the river bottom, banks, and/or the adjacent floodplains to support access.     



 

 6-104 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

6.4.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of SED 4 on human health or the 
environment has included identification and evaluation of potentially affected populations, 
long-term adverse impacts on the various habitats that would be affected by SED 4 and the 
biota that use the affected habitats, impacts on the aesthetics and recreational use of the 
river and floodplain, impacts on banks and bedload movement, and potentially available 
measures that may be employed to mitigate these impacts.  

Potentially Affected Populations  

Implementation of SED 4 would alter the habitat of the river areas that would be excavated 
and/or subject to capping or thin-layer capping, the riverbanks that would be stabilized, and 
the adjacent floodplain areas used for access roads and staging areas.  These habitat 
alterations would affect people using these areas and the fish and wildlife in these areas.  In 
particular, SED 4 would affect portions of the mapped Priority Habitats of 25 state-listed 
species, as described in Appendix L.  Since SED 4 would affect more area and would take 
longer to implement than SED 3, its implementation would have greater impacts than SED 
3 and overall recovery would take longer and be more unreliable.  The long-term impacts of 
SED 4 on the affected habitats and the plants and animals that use those habitats, as well 
as the long-term impacts on the aesthetics and recreational use of the affected habitats by 
people, are discussed below. 

Long-Term Adverse Impacts on Aquatic Riverine Habitat in Reaches 5A, 5B, and 5C 

SED 4 would involve sediment removal and/or capping activities in the entirety of Reach 5A 
and portions of Reaches 5B and 5C, and placement of a thin-layer cap over the sediments 
in portions of Reaches 5B and 5C.  The long-term post-restoration impacts of such activities 
on aquatic riverine habitat were described generally in Section 5.3.1.4 and are summarized 
below.   

The specific long-term impacts of sediment removal/capping in Reach 5A were summarized 
in Section 6.3.5.3 for SED 3.  Those same impacts would also apply to the sediment 
removal/capping activities in Reach 5A and the upper portion of Reach 5B under SED 4, 
except that they would extend for a greater distance along the River.  As noted in Section 
6.3.5.3, those impacts include the following:  

• The cap would cause a change in surface substrate type from sand or a combination 
of sand and gravel to armor stone, lasting until deposition of natural sediments from 
upstream changes the substrate surface back to a condition approximately its prior 
condition, which could take years.    
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• There would be a loss of a continuing source of woody debris and shade due to the 
permanent loss of mature trees on the riverbanks.  

• The sediment removal and capping would destroy or displace the existing aquatic 
vegetation, benthic invertebrates, and fish.  While recolonization would occur, the 
organisms that would initially recolonize these areas would differ from the existing 
organisms (e.g., would include species more tolerant of stress, including invasives) 
due to the changed substrate.  Over time, continued accumulation of sediments 
would increase the diversity of habitat, resulting in more complex communities than 
existed shortly after remediation, but those communities are still unlikely to match the 
pre-remediation communities in terms of composition, species diversity and richness, 
and relative abundance of species, at least for many years.  In particular, it is doubtful 
whether the state-listed species destroyed by the sediment removal/capping would 
ever return.  (Impacts on state-listed species are discussed further below.)   

• There is a high potential that the disturbed areas would be colonized by invasive 
species, which are impractical to control in a flowing river and thus are likely to 
dominate over the native species.   

The long-term impacts from capping in a portion of Reach 5C would be similar to those 
discussed above.  In addition, the placement of a cap on top of the existing substrate 
would change the elevation of the impoundment bottom.  In certain areas with relatively 
shallow water, such as along the shorelines, if consolidation of the underlying sediment 
does not occur, the increase in substrate elevation due to the cap could change the 
vegetative characteristics of those areas and the biota dependent on them.  Indeed, in 
such areas where the thickness of the cap (24 inches) (or the cap plus any subsequently 
deposited sediments) exceeds the depth of water, the elevation change could cause the 
emergent vegetation to be replaced by species more tolerant of less frequently inundated 
or drier conditions.  

In the areas of Reaches 5B and 5C subject to installation of the thin-layer cap, the 
placement of that cap would likewise result in changes similar to those discussed above, 
with the exception that some of the more hearty plants, particularly invasive species, may 
survive the initial placement of the cap and that the initial post-remediation substrate 
would consist of sand rather than armor stone.  In the long term, however, the potential 
for recolonization would be similar to that in other capped areas, and there would likewise 
be a high potential for colonization by invasive species.  Further, in areas where the water 
depth is less than 12 inches deep, which may occur along the shorelines, if consolidation 
of the underlying sediment does not occur, the increase in substrate elevation due to the 
thin-layer cap could change the vegetative characteristics of these areas – and, in areas 
where the thin-layer cap exceeds the depth of water, could cause the emergent wetlands 
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vegetation to be replaced by species more tolerant of less frequently inundated or drier 
conditions.         

In summary, over time, following the remediation and restoration of the impacted reaches 
of the River, the physical substrate type would be expected to approximate its prior 
condition, and a biotic community consistent with that substrate type would be expected 
to be present.  However, the length of time for that to occur and the abundance of 
organisms and richness of the mix of species in that community are all uncertain, the 
return of certain specialized species (including state-listed species) is doubtful, and 
colonization by invasive species is highly probable.    

Long-Term Adverse Impacts on Riverbank Habitats  

As previously described, SED 4 would include stabilization of the riverbanks in Reaches 5A 
and 5B using the same techniques used for SED 3, as described in Section 3.1.4 and 
Appendix G, including bank soil removal in a number of locations.  These stabilization 
measures would produce a number of long-term and permanent adverse impacts on the 
riverbank habitat in these reaches.  Those impacts were described in Section 5.3.2.4, and 
would be the same as those summarized in Section 6.3.5.3 for SED 3.  As discussed there, 
the bank stabilization measures would result in a permanent loss of the vertical and cut 
banks and the mature overhanging trees that are critical to some species.  Therefore, it is 
not expected that the riverbanks in Reaches 5A and 5B would ever return to their current 
condition and level of function.    

Long-Term Adverse Impacts on Woods Pond  

Under SED 4, Woods Pond would be remediated by removal/capping in the shallower 
parts of the Pond and placement of a thin-layer cap in the “deep hole.”  The 
removal/capping activities in the shallower parts of the Pond would have a number of 
long-term impacts, as described for impoundments in Section 5.3.3.4.  These would 
include a change in the surface substrate and a consequent alteration in the biological 
community in the Pond.  While it is anticipated that, over time, a biological community 
typical of such impoundments would eventually develop, the rate is unknown and the 
community may include changes in the mix of native species, including the loss of certain 
specialized native species, and would likely be dominated by invasive species, notably, 
water chestnut, which is already prevalent in Woods Pond. 

As noted for SED 3 in Section 6.3.5.3, the placement of a thin-layer cap in the deep 
portion of Woods Pond would not be expected to have any adverse long-term impacts.    
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Long-Term Adverse Impacts on Backwaters 

The placement of a thin-layer cap in portions of the backwater areas under SED 4 would 
be expected to have some long-term negative impacts.  The long-term impacts of 
remediation on backwater habitats are discussed generally in Section 5.3.6.4.  For the 
thin-layer capped areas under SED 4, these would include the following: 

• Change in surface substrate type from silts or mucky organic material to sand, which 
would last until enough silt and organic material have been deposited through flood 
events to approximate current conditions – which is an uncertain time period, but 
could be a decade or more; 

• Change in bottom elevation, assuming consolidation of the underlying sediment does 
not occur; 

• Change in vegetative characteristics corresponding to the change in substrate type 
and elevation (including, in shallower areas where the thin-layer cap exceeds the 
depth of water, a potential change from emergent wetlands vegetation to species 
more tolerant of less frequently inundated or drier conditions); 

• Likely proliferation of invasive species; and  

• Change in the wildlife communities using the backwater until such time as the soil, 
hydrological, and vegetative conditions of the backwater return to conditions 
comparable to pre-remediation conditions – which is uncertain.  

Long-Term Adverse Habitat Impacts of Supporting Facilities 

The conceptual layout design for SED 4 includes 23 staging areas covering approximately 
37 acres (including 8.3 acres within the floodplain) and approximately 20 miles of temporary 
roadways covering an additional 48 acres (including 16 miles and 39 acres in the 
floodplain), as shown on Figure 6-9.  The principal habitats affected by these facilities 
(within the boundaries of the Woodlot (2002) natural community mapping) are floodplain 
forests (23 acres), shrub and shallow emergent wetlands (12 acres), disturbed upland 
habitats such as agricultural fields and cultural grasslands (9.4 acres), and upland forests 
(2.9 acres).174  These impacts would occur mainly in Reaches 5A and 5B, with additional 

                                                      

174  Many of the access roads and staging areas required to complete remediation activities under 
SED 4 are situated outside of the PSA floodplain and not included in the Woodlot natural community 
mapping.  Based on review of information from MassGIS and aerial photography, it appears most of 
these facilities would be located in existing disturbed upland areas (e.g., agricultural lands) (30 acres), 
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impacts in limited portions of Reaches 5C and 6 to support the remediation in those 
portions of the PSA.  Despite the implementation of restoration methods for these habitats, 
as described in the pertinent restoration methods subsections of Section 5.3, these habitats 
would experience long-term adverse impacts.  The long-term post-restoration impacts on 
these types of habitats were described generally in Sections 5.3.4.4 (for floodplain forests), 
5.3.5.3 (for shrub and shallow emergent wetlands), and 5.3.8.4 (for upland habitats).   

The long-term negative impacts anticipated from access roads and staging areas under 
SED 4 are comparable to those described in Section 6.3.5.3 for SED 3.  As such, the 
summary of such impacts presented in that section also applies to SED 4.  At a minimum, 
these impacts would be expected to last for decades, and the extent and timing of the 
return of the affected habitats to pre-remediation conditions are uncertain. 

Long-Term Impacts on State-Listed Species 

As noted above, SED 4 would affect portions of the Priority Habitats of 25 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that SED 
4 would involve a “take” of at least 23 of these species and would adversely affect a 
significant portion of the local population of at least 13 of them.  The table below lists the 25 
state-listed species whose Priority Habitat would be affected by SED 4, along with those for 
which SED 4 would result in a take and those for which SED 4 would impact a significant 
portion of the local population: 

Table 6-22 – Impacts of SED 4 on State-Listed Species  

Species with Priority Habitat Affected 
by SED 4 

Take? 
Impact on Significant 

Portion of Local 
Population? 

American bittern Yes Yes 

Arrow clubtail Yes Yes 

Bald eagle Yes Unlikely 

Black maple Yes Unlikely 

Bristly buttercup Yes Possibly 

Brook snaketail Yes Yes 

Bur oak Yes No 

Common moorhen Yes Yes 

                                                                                                                                                  

with additional impacts occurring in forested uplands (7 acres) and wet meadow/emergent marsh 
habitats (1 acre).  There would be no impacts from access roads or staging areas in Reaches 7 and 8.   
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Species with Priority Habitat Affected 
by SED 4 

Take? 
Impact on Significant 

Portion of Local 
Population? 

Crooked-stem aster Yes No 

Foxtail sedge Yes Possibly 

Gray’s sedge Possibly No 

Hairy wild rye Yes Possibly 

Intermediate spike-sedge Yes Yes 

Jefferson salamander No No 

Mustard white Yes Possibly 

Narrow-leaved spring beauty Yes No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes Yes 

Riffle snaketail Yes Yes 

Spine-crowned clubtail Yes Yes 

Triangle floater Yes Yes 

Wapato Yes Yes 

Water shrew Yes Yes 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 
 

Long-Term Impacts on Aesthetics and Recreational Use   

SED 4 would have long-term impacts on the aesthetic features of the natural environment.  
The sediment removal and capping activities throughout Reaches 5 and 6, along with the 
bank stabilization activities along approximately 14 linear miles of Reaches 5A and 5B 
banks would alter the appearance of the River over the course of those construction 
activities and for a period thereafter.  For example, as discussed above, since the bank 
stabilization efforts would result in the permanent loss of mature overhanging trees on the 
banks, they would permanently change the vegetative community on those banks to a more 
open, exposed community, and thus the natural appearance of the banks would never 
resemble  the banks’ appearance prior to remediation. 

The placement of access roads and staging areas would also cause long-term impacts on 
the aesthetics of the floodplain.  The placement of these roadways and staging areas would 
remove trees and vegetation, including in numerous forested areas; and this would change 
the appearance of those areas until such time (if ever) as they return to their prior state.  As 
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discussed previously, where mature trees are cut down, it would take at least 50 to 100 
years for a replanted forest community to develop an appearance comparable to its current 
appearance.  The presence of these cleared areas would detract from the natural pre-
remediation appearance of those areas until the restoration plantings have matured.   

In addition to their aesthetic value, the areas that would be subject to remediation under 
SED 4 include areas used for canoeing, fishing, waterfowl hunting, hiking, and general 
recreation.  These recreational activities would be disrupted by the implementation of SED 
4.  These disruptions would last not only during the remediation period, but until the areas 
have sufficiently recovered to support such uses.   

Long-Term Impacts on Fluvial Geomorphic Processes   

In addition to reducing or preventing bank erosion and lateral channel migration, the 
stabilization of the banks in Reaches 5A and 5B, as well as the capping and armoring of the 
riverbed in those reaches, would reduce the supply of sediment to the River.  The potential 
impacts of this reduction in sediment supply on geomorphological processes within the 
River, such as sediment transport, deposition/erosion patterns, and changes in channel 
width, depth, and slope, as well as on water depth and current velocities in the River, were 
described for SED 3 in Section 6.3.5.3.  As discussed there, based on geomorphological 
considerations and modeling, the reduction in sediment load associated with riverbank 
stabilization and riverbed armoring would not be expected to result in a large-scale, long-
term impact on these in-river morphologic processes or on in-river hydrologic characteristics 
such as water depth and current velocity.  This conclusion would also apply to SED 4.175   

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate the long-term adverse impacts caused by the implementation of SED 
4, various restoration methods are available.176  Restoration methods for the types of 
habitats that would be affected by SED 4 are described in Sections 5.3.1.3 for aquatic 
riverine habitat, 5.3.2.3 for the riverbanks, 5.3.3.3 for impoundments such as Woods Pond, 
and 5.3.6.3 for backwaters, and in the other pertinent restoration methods subsections in 

                                                      

175  Similar to SED 3, model results for SED 4 suggest that bank stabilization and bed armoring, as 
represented by EPA’s model, would produce some relatively large changes in bed elevation in some 
discrete localized areas (mainly in Reaches 5A and 5B), but would have a relatively small overall 
impact on larger-scale bed elevation changes over the 26-year simulation relative to SED 1 (no 
action).  As expected, removing the sediment loading due to bank erosion under SED 4 is predicted to 
result in slight decreases in net deposition, relative to SED 1 (which included bank erosion), within 
several areas of the River (mainly in Reaches 5A and 5B).  
176  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2. 
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Section 5.3 for the habitats that would be affected by access roads and staging areas.  
However, as discussed above, implementation of these restoration methods would not 
prevent long-term impacts from the remedial construction activities in SED 4.     

6.4.6 Attainment of IMPGs  

As part of the evaluation of SED 4, average PCB concentrations in surface sediment and 
fish predicted by the model at the end of the 52-year projection period have been compared 
to applicable IMPGs.  For these comparisons, model-predicted sediment and fish PCB 
concentrations were averaged in the manner discussed in Section 3.5.  The sections below 
describe the human health and ecological receptor IMPG comparisons for SED 4, and 
those comparisons are illustrated in Tables 6-23 through 6-28. 

As described below, PCB concentrations in some areas are sufficiently low that certain 
IMPGs would be achieved prior to any active remediation of sediments, while some other 
IMPGs would be achieved at some point within the 52-year model simulation period, and 
other IMPGs would not be met (if at all) for many years after the modeled period.  The 
numbers of years needed to achieve the IMPGs are presented in Tables 6-23 through 6-
28.177  In addition, figures in Appendix K show temporal profiles of model-simulated PCB 
concentrations for each of the IMPG comparisons described in this section (including the 
estimated time to achieve each IMPG).  Where certain IMPGs would not be achieved by the 
end of the model projection period, the number of years to achieve the IMPGs has been 
estimated by extrapolating the model projection results beyond the 52-year simulation 
period, as directed by EPA, using the extrapolation method described in Section 3.2.1.  As 
previously noted, such extrapolation produces estimates that are highly uncertain.  
Nonetheless, the extrapolated estimates of time to achieve the IMPGs that are not met 
within the 52-year model projection period are described below.178 

                                                      

177  The extent to which SED 4 would accelerate attainment of the IMPGs relative to natural processes 
can be seen by comparing these tables to the comparable tables for SED 1 (see Section 4.1.6 above).  
178  Also, as described in Section 3.2, bounding simulations have been conducted with the model to 
evaluate the significance of various assumptions regarding the East Branch PCB boundary condition 
and sediment residual values, as directed by EPA.  In almost all cases, application of the “lower 
bound” assumptions in the model did not result in the attainment of additional IMPGs, beyond those 
attained using the “base case” assumptions, for the receptors/averaging areas described below.  
Therefore, the discussion below focuses on IMPG attainment resulting from the application of the 
“base case” model assumptions; however, the few instances of additional IMPG attainment resulting 
from application of the lower-bound assumptions are noted. 
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6.4.6.1 Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) concentrations would achieve the RME IMPGs based on a 10-5 cancer risk and a non-
cancer HI of 1 in all eight sediment exposure areas (Table 6-23).  Many of these IMPGs are 
achieved prior to the start of remediation, while the others would generally be achieved in 
15 years or less.  

For human consumption of fish, the average fish PCB concentrations predicted by the 
model in Year 52, when converted to fillet concentrations, would not achieve the fish 
consumption IMPGs based on RME assumptions in Reaches 5 through 8 (with the 
exception of the probabilistic RME IMPG at the 10-4 cancer risk level, but not the 
corresponding non-cancer IMPGs, in Reaches 5 and 6 and four subreaches in Reach 7) 
(Table 6-24).179  However, in the Connecticut impoundments, the CT 1-D Analysis indicates 
that SED 4 would achieve fish PCB levels within the range of the RME-based cancer and 
non-cancer IMPGs.180      

Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 meals per year (based on a 
deterministic approach and a 10-5 cancer risk as well as non-cancer impacts) would take 
160 to > 250 years in the PSA and > 250 years in Reaches 7 and 8. 

                                                      

179  Application of the lower-bound assumptions results in the additional attainment of the deterministic 
RME IMPG based on a 10-4 cancer risk in Reach 6 only. 
180  SED 4 would also achieve some of the CTE-based fish consumption IMPGs in Massachusetts, as 
well as all CTE IMPGs in Connecticut, within time periods typically ranging up to 25 years (Table 6-
24).  Application of the lower-bound assumptions results in the additional attainment of two CTE 
IMPGs – deterministic non-cancer (child) in Reach 6 and deterministic 10-5 cancer in Reach 7A. 

In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s use of only largemouth bass in the “blended fish” calculations used for 
human health risk comparisons.  To assess this sensitivity, the method used by EPA in the HHRA to 
calculate a “blended” fish concentration was adapted for use with the species simulated by EPA’s 
FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method to 
FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
comparisons described above.  For SED 4, this change in averaging method (and the resulting 
increase in concentration) would not change the IMPG assessment presented in Table 6-24, except 
that the non-cancer (adult) deterministic CTE IMPG would no longer be achieved in Reach 5C and the 
10-4 cancer probabilistic RME IMPG would no longer be achieved in Reach 7E. 
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6.4.6.2 Comparison to Ecological IMPGs181 

For benthic invertebrates, predicted average surface sediment concentrations would 
achieve the upper-bound IMPG (10 mg/kg) within the model period in all 32 averaging 
areas and would also achieve the lower-bound IMPG (3 mg/kg) in all areas except for a few 
in Reach 7 (Table 6-25).  These levels would generally be achieved immediately following 
completion of remediation in Reaches 5 and 6.  

For amphibians, predicted surface sediment PCB levels in the backwaters at the end of the 
modeled period would achieve the upper-bound IMPG (5.6 mg/kg) in 27 of the 29 
backwater areas evaluated, and would also achieve the lower-bound IMPG (3.27 mg/kg) in 
21 of those areas (Table 6-26).  The estimated time to achieve the IMPGs (where achieved) 
ranges from approximately 5 to 50 years.  In the few backwater areas that would not 
achieve the IMPGs by the end of the modeled period, extrapolated estimates indicate that 
they could be achieved within various times between 60 and > 250 years.  

For fish, the model-predicted average whole-body fish PCB concentrations would achieve 
the applicable IMPGs for both warmwater and coldwater fish (55 and 14 mg/kg) in all 
reaches (Table 6-27).  Estimated times to achieve these IMPGs in reaches where they are 
not already met prior to the start of the model projection range from 3 to 11 years for 
warmwater fish, and from 11 to 36 years for coldwater fish. 

For insectivorous birds (represented by wood duck) and piscivorous mammals (represented 
by mink), the model-predicted surface sediment concentrations have been compared to 
selected target sediment levels of 1, 3, and 5 mg/kg, as discussed previously.  For 
insectivorous birds, the predicted surface sediment concentrations are below the target 
sediment levels of 3 and 5 mg/kg in all averaging areas, and below the 1 mg/kg target level 
in 10 of the 12 averaging areas (Table 6-28).  The times to achieve those levels range from 
1 to 30 years, but are generally less than 15 years.  For piscivorous mammals, the model-
predicted surface sediment concentrations are below all three of the target sediment levels 
(1, 3, and 5 mg/kg) in both averaging areas (Table 6-28).  The times to achieve them range 
from approximately 10 to 15 years. 

For piscivorous birds (represented by osprey), the model-predicted average whole-body fish 
PCB concentrations would achieve the applicable IMPG in 11 of the 14 modeled reaches 

                                                      

181  While this section describes the extent to which SED 4 would achieve the IMPGs for ecological 
receptors, it is also critical to consider the adverse impacts from implementation of that alternative on 
the ecological receptors that the IMPGs are designed to protect, as discussed in Sections 6.4.5.3 and 
6.4.8, and to balance those impacts against the residual risks of PCBs in determining overall 
environmental protectiveness, as discussed in Section 6.4.11.  
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(Table 6-27) – i.e., all except two of the Reach 7 subreaches and Reach 8.  Estimated times 
to achieve the IMPG in reaches where it is not already met prior to the start of the model 
projection range from 10 to 20 years.  In reaches where the IMPG is not attained within the 
52-year projection period, the extrapolated time to achieve this IMPG ranges from 80 to 
>250 years.182  

Finally, for threatened and endangered species (represented by the bald eagle), the model-
predicted average whole-body fish PCB concentrations would achieve the applicable IMPG 
(30.4 mg/kg) in all reaches (Table 6-27).  Estimated times to achieve this IMPG in reaches 
where it is not already met prior to the start of the model projection range from 3 to 11 
years.183 

6.4.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which SED 4 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below.  

Reduction of Toxicity:  SED 4 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the sediment.  However, if free NAPL, drums of liquid, or the like 
should be encountered (which is not anticipated), those wastes would be segregated and 
sent off-site for treatment and disposal.  

Reduction of Mobility:  SED 4 would reduce the mobility of PCBs in the River by removing 
approximately 262,000 cy of sediment containing PCBs in Reaches 5A, 5B, and 6 and 
placing a cap over those areas (total of 91 acres); stabilizing the banks in Reaches 5A and 
5B, including the removal of approximately 35,000 cy of PCB-containing soils from those 
banks; and placing a cap over the deeper portion of Reach 5C (37 acres).  The caps would 

                                                      

182 In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in only one small change in IMPG attainment under SED 4 (i.e., the 
osprey IMPG would no longer be met in Reach 7G). 
183  EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE to 
consider the impact of each alternative on ecological receptors, including threatened and endangered 
species, in Connecticut.  Estimated surface sediment PCB concentrations in the Connecticut portion 
of the River under SED 4 at the end of the simulation period are 0.005 to 0.01 mg/kg, and estimated 
fish PCB levels (whole body) in the Connecticut impoundments at the end of the projection period 
under SED 3 are in the range of 0.05 to 0.1 mg/kg (Table 6-21).  All of these sediment and fish 
concentrations are well below the IMPGs for ecological receptors (including threatened and 
endangered species).      
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prevent or minimize the mobility of PCB in the underlying sediments.  Further, a thin-layer 
cap would be placed over 35 acres in portions of Reaches 5B and 5C, 61 acres in the 
Reach 5 backwaters, and 23 acres in a portion of Woods Pond (for a total of 119 acres) to 
aid in the recovery of those areas.  

Reduction of Volume:  SED 4 would reduce the volume of sediment containing PCBs and 
the mass of PCBs present in the River through the removal of approximately 297,000 cy of 
sediments/bank soil containing approximately 16,600 lbs of PCBs. 

6.4.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of SED 4 has included consideration of the short-
term adverse impacts of implementing this alternative on the environment (considering both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along transport routes), and on the workers involved in the remedial activities.  
Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Given that the remedial actions 
under SED 4 would be spread out over the overall remedial action period and area, the 
short-term impacts would not last for the entire duration of the project in all affected areas.  
Nevertheless, since the extent and overall duration of remediation activities under SED 4 
are greater than under SED 3, the short-term impacts would be more extensive and would 
occur over a longer time period in the Rest of River area. 

Impacts on the Environment – Effects Within PSA  

Short-term adverse impacts on the environment resulting from implementation of SED 4 
would include: potential impacts to the water column, air, and biota in the Rest of River area 
during excavation, capping, and thin-layer capping activities; alteration/destruction of 
benthic habitat in the areas subject to those activities; alteration of riverbank habitat and 
associated biota due to bank stabilization activities; and loss of floodplain habitat and 
disruption to the biota that reside in the floodplain due to construction of the supporting 
facilities.  Short-term impacts specifically associated with each remedial component are 
described below. 

Sediment Removal:  Sediment removal activities in Reaches 5A, 5B, and 6 (262,000 cy 
over 91 acres) would result in resuspension of PCB-containing sediment in the water 
column due to the invasive nature of the removal operation.  Resuspension to the water 
column outside the work area would be controlled in Reaches 5A and 5B, as removal in 
those areas would be conducted in the dry with sheetpile enclosing the removal areas.  
However, the potential exists for sediment containing PCBs to be released from the work 
area both during sheetpile installation and during a high flow event should overtopping of 
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the sheeting occur.  Removal activities in Reach 6 would be conducted in the wet through 
the use of barge-mounted mechanical excavators, with silt curtains to mitigate sediment 
releases to downstream reaches.  In that area, some sediment containing PCBs would be 
released from the work area through the excavation process even though the area would 
be surrounded by silt curtains.184  In addition, boat and barge traffic could resuspend 
sediment during the construction phase.   

For this reason, sediment removal activities conducted in the wet, even with the use of silt 
curtains, would be expected to result in short-term increases in fish tissue PCB 
concentrations.  For example, wet dredging conducted in the Upper Hudson River in 2009 
resulted in elevated PCB concentrations in fish collected at downstream stations in 
September of that year (Anchor QEA and ARCADIS, 2010).  Similarly, wet dredging in the 
Grasse River, with use of silt curtains, resulted in significantly elevated PCB levels in 
resident fish samples collected in the same year that dredging was performed; however, 
monitoring conducted one year after completion of the dredging indicated that these 
increases were temporary, with PCB concentrations returning to pre-dredging levels 
(www.thegrasseriver.com).  Caged mussel monitoring results performed during the Upper 
½-Mile Reach activities indicated a similar trend associated with dry excavation using 
sheetpiling (GE, 2004b).  Based on this information, it would be expected that 
implementation of SED 4 would result in increases in PCB concentrations in biota, but that 
that increase may have limited duration, with tissue levels decreasing after completion of 
the work.     

The potential also exists during sediment and bank soil removal and related processing 
activities for airborne releases that could impact downwind communities.  

Implementation of SED 4 would cause a loss of aquatic habitat in the 91 acres of Reaches 
5A, 5B, and 6 where removal would occur.  A general discussion of the immediate and 
near-term impacts of sediment removal and capping in aquatic riverine and impoundment 
habitats was provided in Sections 5.3.1.2 and 5.3.3.2, respectively.  The short-term impacts 
of removal/capping in Reach 5A under SED 3 were summarized in Section 6.3.8.  The 
same impacts would apply under SED 4 to the removal/capping in both Reach 5A and a 
portion of Reach 5B; and they would also apply to the areas subject to sediment removal 

                                                      

184  For example, the recent experience of mechanical dredging of the Upper Hudson River from 
barges showed an overall PCB resuspension rate of 3% at least a mile downstream of the dredging 
operations, with a rate of approximately 4% outside areas with resuspension controls (Anchor QEA 
and ARCADIS, 2010).  Similarly, the resuspension rates of 1.3% to 5.8% of solids were observed 
during pilot clamshell dredging in the Passaic River (Lower Passaic River Restoration Project 
Environmental Dredging Pilot Study Work Group, 2009).  If 3% of the PCB mass dredged in Woods 
Pond under SED 4 were lost to the water column, that would equate to approximately 120 lbs of 
PCBs. 
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and capping in Woods Pond (except that the substrate would be changed from silt and 
organic material – rather than sand and gravel – to armor stone).  These impacts include 
removal of the natural bed material, woody debris, and aquatic vegetation which are used 
as habitat by both fish and benthic invertebrates; direct loss of benthic invertebrates and 
aquatic organisms (e.g., reptiles and amphibians) residing in the sediments during the 
removal; a disruption and displacement of fish; alteration of habitat for birds and mammals 
that live adjacent to the River and feed and disperse in areas subject to remediation; and 
colonization by invasive plant species.  Overall, the short-term adverse impacts from 
removal under SED 4 would affect approximately twice as much area of aquatic habitat as 
would occur from removal under SED 3.   

Bank Stabilization:  Bank stabilization activities in Reaches 5A and 5B would have 
immediate effects on the riparian corridor bordering the River, which provides habitat that is 
unique to its position on the landscape.  These impacts would be largely the same as 
described for SED 3 in Section 6.3.8. 

Capping:  Capping activities in Reach 5C would be performed during low flow periods with 
silt curtains in place.  While resuspension is possible due to capping activities, the potential 
for resuspension of PCB-containing sediment is anticipated to be much less than for 
removal activities, since capping involves placement of clean material on undisturbed native 
sediment, and silt curtains would be in place to mitigate transport of cap material any 
resuspended sediments downstream.    

Placement of a cap (without removal) as part of SED 4 would occur over 37 acres of the 
River, and would have immediate impacts on the aquatic communities.  Those impacts 
were generally described in Sections 5.3.1.2, and would be largely the same as those of 
sediment removal followed by capping.  In addition, as discussed above, in shallow areas 
where consolidation of the underlying sediment does not occur, placement of the cap could 
increase the substrate elevation such that the vegetative characteristics of the wetlands and 
the biota dependent on such wetlands would be changed.   

Thin-Layer Capping:  Thin-layer capping activities in portions of Reaches 5B and 5C, the 
backwaters, and Woods Pond would be performed by placement of a thin layer of sand 
over the undisturbed native sediment.  Based on data collected during the Silver Lake 
capping pilot study, there is little potential for thin-layer capping to resuspend PCB-
containing sediments into the overlying water column.    

Placement of a thin-layer cap as part of SED 4 would occur over 119 acres of the River, 
and would have short-term impacts on aquatic vegetation and benthic invertebrates in those 
areas.  Immediate and near-term impacts of thin-layer capping were described in Section 
5.3.1.2 for aquatic riverine habitats, 5.3.3.2 for impoundments, and 5.3.6.2 for backwaters.  
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These impacts were also summarized in Section 6.3.8 for the thin-layer capping in Reach 
5C and Woods Pond under SED 3.  These impacts would also apply to the placement of 
thin-layer caps in Reaches 5B and 5C and the Reach 5 backwaters under SED 4.  
However, placement of a thin-layer cap in the deep hole in Woods Pond is unlikely to have 
any significant short-term habitat impacts.       

Supporting Facilities:  Construction of access roads and staging areas in the floodplain and 
other areas near the River would result in the loss of habitat in those areas and the loss of 
the wildlife that they support.  It is anticipated that SED 4 would require a total of 
approximately 85 acres for access roads and staging areas (approximately 47 acres within 
the 10-year floodplain).   The habitat types affected were identified in Section 6.4.5.3 and 
are the same as those that would be affected by the access roads and staging areas under 
SED 3.  Thus, the short-term adverse impacts from the construction and use of these 
support facilities under SED 4 would be the same as those listed in Section 6.3.8 for the 
support facilities under SED 3. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through sediment 
removal/capping and related ancillary activities during the implementation of SED 4.   

The total calculated emissions from SED 4 would amount to approximately 71,000 tonnes 
of GHG emissions, with 29,000 tonnes resulting from direct emissions (primarily from 
construction activities, transportation, and mulch decay/sequestration of removed 
vegetation), 1,700 tonnes from indirect emissions (associated with electricity for water 
treatment), and the remaining 40,000 tonnes from off-site emissions (primarily from 
manufacture of steel sheeting and of cement for stabilization, as well as diesel refining).  
The total GHG emissions estimated for this alternative are equivalent to the annual output 
of 14,000 passenger vehicles.  

Impacts on Local Communities and Communities Along Transport Routes 

SED 4 would result in short-term impacts to the local communities along the River in 
Reaches 5 and 6.  These impacts would include disruption along the River and within the 
floodplain due to the remediation and the construction of staging areas and access roads, 
as well as increased noise and truck traffic.  These impacts would mainly affect the upper 
part of Reach 5 (Reaches 5A and 5B), where remediation activities are estimated to last for 
11 years, with lesser impacts in the downstream portion of Reach 5 and Woods Pond, 
where the remediation is estimated to last for 4 years.   
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Impacts on Recreational Activities:  Recreational activities in the areas that would be 
affected by SED 4 include fishing, canoeing, hiking, waterfowl hunting, and general 
recreation.  During the period of remedial construction, restrictions on such recreational 
uses of the River and floodplain would be imposed in the areas in which remediation-related 
activities are taking place.  Due to safety considerations, boaters, hikers, anglers, and 
hunters would not be able to use the River or floodplain in the areas where activities are 
being conducted.  Further, bank stabilization activities in Reach 5 would remove the ability 
of recreational anglers, hunters, and hikers to use those areas during construction.  
Aesthetically, the presence of heavy construction equipment and cleared or disturbed areas 
would detract from the visually undisturbed nature of the area. 

Increase in Truck Traffic:  Due to the need to deliver equipment to the work areas, to 
remove excavated materials, and to deliver capping materials, truck traffic in the area would 
increase over current conditions.  It is expected that this increased truck traffic would persist 
for the duration of the project (estimated at 15 years).  As an example, if 20-ton capacity 
trucks were used to transport sediments and bank soils from the staging areas to the 
disposal or treatment facilities, it would take approximately 24,500 truck trips to do so 
(approximately 1,630 truck trips per year for a 15-year remediation project).  Additional truck 
trips would be necessary to transport capping and stabilization materials (sand and stone), 
as well as materials for the construction of staging areas and access roads, to the site.  
Assuming the use of 16-ton trucks for local hauling of such materials, an additional 
approximately 48,300 truck trips (3,200 truck trip per year) would be required.  The 
additional traffic would increase noise levels and emissions of vehicle/equipment exhaust 
and nuisance dust to the air.  Further, noise in and near the construction zone could affect 
those residents and businesses located near the work areas.  

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be associated with the sediment remedial alternatives.  This analysis focuses on 
the increased truck traffic that would be necessary to transport clean materials to the site for 
implementation of the alternatives, as well as to dispose of used access road and staging 
area materials following completion of remediation.185  This analysis indicates that the 
increased truck traffic associated with SED 4 would result in an estimated 2.42 non-fatal 
injuries due to accidents (average annual non-fatality injury estimate of 0.17) with a 
probability of 91% of at least one such injury, and an estimated 0.11 fatalities from 

                                                      

185  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
treatment or disposal facilities are evaluated under the relevant treatment/disposition alternatives. 
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accidents (average annual fatality estimate of 0.0078) with a probability of 11% of at least 
one such fatality.       

Potential Measures to Avoid, Minimize or Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.186  These 
measures would consist of the ones identified in Section 5.7 and summarized in Section 
6.3.8 above.  Despite the implementation of these measures, however, detrimental effects 
of construction and short-term impacts and risks associated with implementation of SED 4 
would be inevitable.   

Risks to Remediation Workers 

There would be health and safety risks to site workers implementing SED 4.  
Implementation of SED 4 is estimated to involve 730,098 man-hours over a 15-year 
timeframe.  The analysis in Appendix N of potential risks to workers from implementation of 
the sediment alternatives indicates that implementation of SED 4 would result in an 
estimated 6.74 non-fatal injuries to workers (average annual non-fatality injury estimate of 
0.46) with a probability of 100% of at least one such injury,187 and an estimated 0.07 worker 
fatalities (average annual fatality estimate of 0.005) with a probability of 7% of at least one 
such fatality).  Engineering controls and OSHA procedures designed to mitigate risks to 
remediation workers would be instituted.  

6.4.9 Implementability 

6.4.9.1 Technical Implementability  

The technical implementability of SED 4 has been evaluated considering the factors 
identified below.   

General Availability of Technologies:  SED 4 would be implemented using well-established 
and available in-river remediation methods and equipment.  Similarly, land-based support 

                                                      

186 The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
187  In this Revised CMS Report, probabilities that are effectively 100% (i.e., greater than 99.5%) are 
referred to as 100%. 
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areas would be constructed using commonly available construction technologies.  Further, 
well-established and readily available equipment would also be used to monitor the 
remedial alternative both during and following implementation. 

Ability To Be Implemented:  The technologies and process options that are part of SED 4 
were selected based on river characteristics, and would be technically implementable in the 
reaches where they would be applied.  Sediment removal followed by capping is a 
functional remedy for use both in higher energy river reaches such as Reach 5A and parts 
of Reach 5B, and in shallow, lower water velocity river reaches like those found in portions 
of Woods Pond.  Sediment removal would be performed in the dry in Reaches 5A and 5B, 
and in the wet in Woods Pond.  Each technique has been used at other sites (see Section 
6.4.5.2).  Sediment removal and subsequent capping would be performed in a manner to 
cause no net loss of flood storage capacity.     

Capping without prior removal would be implemented in portions of Reach 5C where the 
water is relatively deep and the surface water velocities are low, which are suitable 
conditions for such capping.   In addition, thin-layer capping would be applied in low velocity 
areas in parts of Reach 5B, Reach 5C, Reach 5 backwaters, and Woods Pond, which have 
suitable conditions for this technique.   

The potential impacts on flood storage capacity resulting from the placement of cap 
materials in these reaches under SED 4 were assessed by comparing EPA model 
predictions of the area of floodplain within Reaches 5 and 6 inundated during a high flow 
event to that predicted under SED 1 during the same event (using a 2-year flow event in 
Year 48 of the model projections, as discussed for SED 3 in Section 6.3.9.1).  In Reach 5 
backwaters and Woods Pond, where the backwater effects are controlled by Woods Pond 
Dam, impacts to flood storage capacity would not be expected as a result of cap placement.  
However, in Reaches 5B and 5C, there is the potential for the caps to increase water 
level/flood frequency.  Under SED 4, the model-predicted area of inundation within Reaches 
5 and 6 during the 2-year flow event in Year 48 of the projection increased by 1% over that 
predicted under SED 1 (829 acres compared to 817 acres).  This analysis suggests that the 
caps would have a limited impact on flood storage.  A more refined assessment of flood 
storage capacity would be developed during design.  If necessary, additional flood storage 
capacity would be obtained to accommodate placement of the caps in these reaches if this 
alternative were selected.    

Riverbank stabilization, including removal of bank soils where necessary, would be 
performed in Reaches 5A and 5B.  Conceptual stabilization techniques were described in 
Section 3.1.4 and Appendix G, but the actual stabilization techniques that would be used if 
this alternative were selected would be determined through the detailed design process.  
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Those techniques would be designed to avoid any significant net reduction in flood storage 
capacity in the relevant river stretches. 

MNR with institutional controls would be implemented in the remaining backwaters and in 
the reaches downstream of Woods Pond Dam.  Monitoring to track changes in PCB 
concentrations following the SED 4 remedial activities would be performed using readily 
available methods and materials, such as have been used previously in the River.  
Similarly, the continued maintenance of biota consumption of advisories would be expected 
to use similar techniques to those used previously. 

Support facilities in the floodplain area necessary for implementation of SED 4 could readily 
be constructed using commonly available construction techniques.       

Reliability:  The remediation technologies that comprise SED 4 are considered reliable, as 
shown through implementation at other sites and in portions of the Housatonic River 
upstream of the Confluence.  The use of these technologies at other sites is described in 
Sections 6.3.5.2 and 6.4.5.2.  However, the habitat restoration technologies for some of the 
affected habitats cannot be considered reliable in terms of their ability to re-establish the 
pre-remediation conditions and functions of those habitats, as discussed in Sections 6.4.5.2 
and 6.4.5.3. 

Availability of Space for Support Facilities:  Implementation of SED 4 would require 
construction of access roads and staging areas at various locations within the floodplain of 
the River.  As noted previously, an estimated 85 acres of space would be needed, and 
appears to be available to support the SED 4 activities (assuming that the necessary 
access agreements can be obtained) based on preparation of a conceptual site layout.  
Development of staging areas and access roads would be sequenced over the estimated 
15-year implementation period.  

Availability of Cap/Stabilization Material:  Materials required for cap construction and bank 
stabilization must be of suitable quality for their intended purpose.  A total of approximately 
468,000 cy of sand/stone materials would be required for capping, thin-layer capping, and 
bank stabilization activities (313,000 cy of sand and 160,000 cy of armor stone and riprap).  
Adequate material sources are assumed to be locally available; however, an evaluation 
would be performed during design activities to confirm suitable material availability.  

Ease of Conducting Additional Corrective Measures:  Future corrective measures, if needed 
to perform cap or bank maintenance or conduct additional remediation, would be 
implementable subject to the same technical and logistical constraints applicable to the 
initial implementation of SED 4.  Ease of implementation of the corrective measures would 
be directly related to the extent of the additional corrective measure (i.e., area and/or 
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volume to be addressed) and the ease of access (i.e., location of target area and proximity 
of access areas). 

Ability to Monitor Effectiveness:  The effectiveness of SED 4 would be determined over time 
through long-term monitoring to document reductions in PCB concentrations in the water 
column, sediment, and fish in various reaches of the River.  Periodic monitoring (i.e., visual 
observation and sampling) of the capped sediments and restored riverbanks would allow for 
an evaluation of cap integrity and effectiveness, as well as bank stability.  Such activities 
have been performed on the upper portions of the Housatonic River and at other sites.  
Equipment and methods for this type of monitoring are readily available. 

6.4.9.2 Administrative Implementability  

The administrative implementability of SED 4 has been evaluated in consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of SED 4 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for performance of 
the remedial action (unless waived).  An evaluation of compliance with potential ARARs for 
SED 4 is provided in Tables S-4.a through S-4.c in Appendix C and summarized in Section 
6.4.4.    

Access Agreements:  Implementation of SED 4 would require GE to obtain access 
permission from the owners of properties in Reaches 5 and 6 where remedial work or 
ancillary facilities would be necessary to carry out the alternative.  Although many of these 
areas are owned by the Commonwealth or the City of Pittsfield (which have agreed to 
provide access), it is anticipated that access agreements may be required from 
approximately 30 to 40 other landowners.  Obtaining such access agreements could be 
problematic in some cases.  If GE should be unable to obtain access agreements with 
particular property owners, GE would request EPA’s assistance. 

Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in the 
dissemination of information to the public and surrounding communities regarding those 
advisories.  In addition, obtaining access to state-owned lands would require coordination 
with the state agencies that own that land.  Finally, both prior to and during implementation 
of SED 4, GE would need to coordinate with EPA, as well as state and local agencies, to 
provide as-needed support with public/community outreach programs.  
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6.4.10 Cost 

The estimated total cost to implement SED 4 is $233 M (not including treatment/disposition 
costs).  The estimated capital cost for implementation of SED 4 is $223 M, assumed to 
occur over a 15-year construction period.  Estimated annual OMM costs include costs for a 
5-year inspection and maintenance program for the restored riverbed and riverbanks, thin-
layer cap areas, and restored staging areas and access roads; these costs range from 
$30,000 to $375,000 per year (depending on which reach is being monitored), resulting in a 
total cost of $3.0 M.  The estimated annual OMM costs for SED 4 also include 
implementation of a long-term water, sediment, and fish monitoring program, as well as 
implementation of institutional controls, for a period of 100 years following completion of 
construction activities on a reach-specific basis.  The estimated costs for this long-term 
program range from approximately $32,500 to $580,000 per year (depending on the extent 
of monitoring occurring within a given year), resulting in a total cost of $7.0 M.  The 
following summarizes the total capital and OMM costs estimated for SED 4.   

SED 4 Est. Cost Description

Total Capital 
Costs 

$223 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM $10.0 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$233 M Total cost of SED 4 in 2010 dollars 

 
The total estimated present worth cost of SED 4, which was developed using a discount 
factor of 7%, a 15-year construction period, and an OMM period of 100 years on a reach-
specific basis, is approximately $147 M.  More detailed cost estimate information and 
assumptions for each of the sediment alternatives are included in Appendix Q.   

These costs do not include the costs of any associated floodplain remediation or the costs 
of treatment/disposition of removed sediments/bank soils.  The estimated costs for 
combinations of sediment remediation and treatment/disposition alternatives are presented 
in Section 10.     

6.4.11   Overall Protection of Human Health and the Environment – Conclusions  

As explained in Section 6.4.2, the evaluation of whether SED 4 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   
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General Effectiveness:  As discussed previously, SED 4 would result in a reduction in the 
potential for exposure of human and ecological receptors to PCBs in sediments, surface 
water, and fish by:  (a) permanently removing 262,000 cy of PCB-containing sediments in 
portions of Reaches 5 and 6 and placing a cap over the underlying sediments; (b)  
stabilizing the riverbanks in Reaches 5A and 5B, including removal of 35,000 cy of bank 
soils; (c) placing a cap over 37 acres in the deeper part of Reach 5C where no excavation 
would be performed; (d) placing a thin-layer cap over 119 acres in Reaches 5B, 5C, and 6, 
and backwaters in Reach 5 to reduce exposure concentrations and accelerate the process 
of natural recovery; and (e) relying on natural recovery processes in other areas.  As shown 
in Section 6.4.3, implementation of SED 4 is predicted to reduce the annual PCB mass in 
the River passing Woods Pond Dam from 20 to 0.8 kg/yr, that passing Rising Pond Dam 
from 19 to 2.1 kg/yr, and that transported from the River to the floodplain in Reaches 5 and 
6 from 12 to 0.4 kg/yr over the modeled period.   

Further, as shown in Section 6.4.5.1, EPA’s model predicts that SED 4 would result in a 
substantial permanent reduction in sediment and fish PCB concentrations.  For example, 
the model predicts that the fish PCB concentrations (whole body) would be reduced over 
the modeled period from 70-110 mg/kg to approximately 1-2 mg/kg in Reaches 5 and 6, 
from 30-60 mg/kg to approximately 3-8 mg/kg in the Reach 7 impoundments, from 30 
mg/kg to approximately 7 mg/kg in Rising Pond, and from 1-2 mg/kg to 0.05-0.1 mg/kg in 
the Connecticut impoundments.   

On the other hand, SED 4 would have substantial long-term negative impacts on many 
species, including the likely loss of some sensitive species from portions of the PSA, as 
discussed in Section 6.4.5.3, and would thus actually increase the risks to biota in the Rest 
of River as a result of habitat loss.   

Compliance with ARARs:  As explained in Section 6.4.4, SED 4 would achieve the 
chemical-specific ARARs except for the water quality criterion of 0.000064 µg/L, which 
should be waived as technically impracticable to attain.  Further, review of the potential 
location-specific and action specific ARARs indicates that SED 4 could be designed and 
implemented to meet many of those ARARs, but that a number of federal and state 
regulatory requirements would not be met.  As a result, to the extent that those 
requirements constitute ARARs, they would also need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  

Human Health Protection:  As discussed in Section 6.4.6.1, accepting EPA’s HHRA, SED 4 
would provide protection of human health from direct contact with sediments, since it would 
achieve IMPG levels based on a 10-5 cancer risk or lower, as well as all non-cancer IMPGs, 
in all sediment exposure areas, with the majority of those levels achieved at the present 
time.  For human consumption of fish, the fish PCB concentrations predicted to result from 
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SED 4 in Reaches 5 through 8 at the end of the 52-year simulation period, when converted 
to fillet-based concentrations, would not achieve the RME-based IMPGs (i.e., those based 
on unrestricted consumption of Housatonic River fish) within EPA’s cancer risk range or 
those based on non-cancer impacts (except for the probabilistic RME 10-4 cancer IMPG, but 
not the corresponding non-cancer IMPG, in Reaches 5 and 6 and a few subreaches in 
Reach 7).  In the Connecticut impoundments, the CT 1-D Analysis indicates that SED 4 
would achieve fish PCB levels within the range of the RME IMPGs within the modeled 
period.  Where the levels for unrestricted fish consumption are not achieved, institutional 
controls – specifically, fish consumption advisories – would continue to be utilized to provide 
human health protection from fish consumption.   

Environmental Protection: As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  

As discussed in Section 6.4.6.2, the model results indicate that, by the end of the modeled 
period, SED 4 would achieve the IMPG levels for some ecological receptor groups in all 
areas.  Specifically, for benthic invertebrates, SED 4 would result in sediment PCB 
concentrations within or below the IMPG range (3 to 10 mg/kg) in all averaging areas, and 
would achieve fish PCB levels below the IMPGs for both warmwater and coldwater fish and 
for threatened and endangered species in all reaches.  For other receptor groups, SED 4 
would achieve the IMPGs in most areas.  Specifically, for amphibians, SED 4 would result 
in sediment PCB concentrations within or below the IMPG range (3.27 to 5.6 mg/kg) in 27 
of the 29 backwaters; and for piscivorous birds, SED 4 would achieve the fish-based IMPG 
(3.2 mg/kg) in Reaches 5, 6, and most of 7.  Finally, for insectivorous birds, SED 4 would 
achieve the target sediment levels of 3 and 5 mg/kg in all averaging areas and the target 
level of 1 mg/kg in most areas; and for piscivorous mammals, SED 4 would achieve all 
three target sediment levels in both averaging areas.188   

As discussed in Section 2.1.1, attainment of IMPGs, as only one of the Selection Decision 
Factors under the Permit, is not determinative of whether an alternative would provide 
overall protection of the environment, but rather is a consideration to be balanced against 

                                                      

188  As discussed previously, attaining the target sediment levels for insectivorous birds and 
piscivorous mammals would allow achievement of the IMPGs for those receptors provided that the 
average floodplain soil concentrations in the same averaging areas are below the associated target 
floodplain soil levels (see Section 7). 
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the other Selection Decision Factors.  Although SED 4 would not achieve the ecological 
IMPGs for a couple of receptor groups in a few areas, those exceedances are not 
widespread and are generally only slightly above the IMPG levels.  Given the fact that the 
local populations of these receptors extend through the numerous areas within the Rest of 
River where the IMPGs would be achieved, as well as nearby areas outside the Rest of 
River, these exceedances would not be expected to prevent the maintenance of healthy 
local populations of these receptors, let alone adversely impact the overall wildlife 
community in the Rest of River area.  This is supported by the fact that field surveys 
conducted by both EPA and GE, as well as other existing ecological information identified in 
Section 5.1.1, have documented the presence of numerous and diverse species (including 
state-listed rare species) in the PSA despite the presence of PCBs in this area for over 70 
years. 

On the other hand, implementation of SED 4 would cause substantial short-term adverse 
impacts on the environment in the areas where work would be conducted (e.g., loss of 
aquatic habitat in areas of remediation in portions of Reaches 5 and 6, loss of riparian 
habitat in the bank stabilization areas, potential resuspension of PCB-containing sediments 
during removal, and loss of floodplain habitat in areas where supporting facilities are 
constructed), as discussed in Section 6.4.8.  Even more significantly, despite the 
implementation of restoration measures, implementation of SED 4 would result in 
substantial long-term and, in some cases, permanent adverse effects on the ecosystem of 
the PSA. These impacts were described in Section 6.4.5.3.  They include:   

• Alteration of the aquatic riverine habitat in Reaches 5A, 5B, and 5C for an uncertain 
length of time, with the result that the re-establishment of the current abundance of 
organisms and mix of species is also uncertain, the return of certain specialized and 
rare species is doubtful, and there would likely be an increase in invasive species; 

• Similar impacts in the shallower portions of Woods Pond and in the Reach 5 
backwaters; 

• The permanent loss of mature overhanging trees on the riverbanks and of vertical and 
undercut banks in Reaches 5A and 5B, with the consequent loss of the wildlife species 
that depend on those habitat features, as well as a reduction in animal slides and 
burrows on the banks and access routes for wildlife movement to and from the River; 

• Long-term impacts in the areas that would be cleared for access roads and staging 
areas, including loss of trees and, in some areas, wetlands, as well as changes in the 
soil stratigraphy and composition – all of which would, at a minimum, last for decades, 
with the extent and timing of recovery to pre-remediation conditions uncertain; and 
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• Fragmentation of the current, largely intact forested riparian corridors in the PSA, with 
the consequent loss of connectivity among habitats and disruption of the wildlife that 
depend on those corridors. 

As noted above, the standard of “overall protection” of the environment requires a balancing 
of the short-term and long-term ecological impacts of the alternatives with the residual risks.  
In particular, “it is important to determine whether the loss of a contaminated habitat is a 
greater impact than the benefit of providing a new, modified but less contaminated habitat” 
(EPA, 2005d, p. 6-6).  Based on such balancing, due to the substantial adverse ecological 
impacts summarized above, SED 4 would have a net negative ecological effect and thus 
would not provide overall protection of the environment.   

Summary:  Based on the foregoing considerations, SED 4 would meet the standard of 
providing overall protection of human health.  However, given the long-term harm to the 
unique ecosystem of the PSA that would result from its implementation, SED 4 would not 
meet the standard of providing overall protection of the environment.  

6.5 Evaluation of Sediment Alternative 5 

6.5.1 Description of Alternative  

SED 5 would include the removal of a total of 412,000 cy of sediment and riverbank soil 
(including 377,000 cy of sediment over 126 acres plus 35,000 cy of bank soil as part of 
bank stabilization over 14 linear miles of riverbank), placement of a cap over a total of 186 
acres including all of the removal areas and some non-removal areas, and application of a 
thin-layer cap over 102 acres.  Specifically, the components of SED 5 include the following: 

• Reach 5A:  Sediment removal in the entire reach (134,000 cy over 42 acres) followed 
by capping; 

• Reach 5B:  Sediment removal in the entire reach (88,000 cy over 27 acres) followed by 
capping; 

• Reach 5C:  Combination of sediment removal/capping (66,000 cy over 20 acres) in the 
shallow areas and capping without sediment removal (37 acres) in the deeper areas; 

• Riverbanks in Reaches 5A and 5B:  Bank stabilization (14 linear miles, comprising both 
banks along 7 miles of River) and removal of bank soils where necessary as part of the 
stabilization (35,000 cy); 
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• Reach 5 backwaters:  Thin-layer capping (61 acres) in certain backwaters (depending 
on PCB concentrations); 

• Reach 6 (Woods Pond):  Combination of removal with capping (89,000 cy over 37 
acres) in shallower areas and capping without sediment removal (23 acres) in the “deep 
hole”; 

• Reach 8 (Rising Pond):  Thin-layer capping (41 acres); and 

• Remaining Reach 5 backwaters, Reach 7, and Reaches 9 through 16:  MNR.  

Remediation would proceed from upstream to downstream to minimize the potential for 
recontamination of remediated areas.  Figures 6-12a-b identify the remedial action(s) that 
would be taken in each reach as part of SED 5. 

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 5.  It is estimated that SED 5 would require approximately 
18 years to complete.  A construction timeline for implementation of SED 5 is provided in 
Figure 6-13.  As described in Section 3.1.6.4, this timeline presents a general 
representation of the main components of the reach-specific remedial activities (e.g., 
removal, capping, bank stabilization, etc.), and illustrates the respective contributions of 
each activity to the overall implementation timeline, as well as the extent of activities that 
would be performed concurrently.   

Information on equipment, processes, and methods is provided in this description for 
purposes of the evaluations in this Revised CMS Report.  Details of the specific methods for 
implementation of the remedy would be developed during design based on engineering 
considerations and site conditions.  In addition, various options would be considered in an 
effort to avoid, minimize, or mitigate the adverse ecological impacts from implementation of 
the selected alternative.  A preliminary assessment of such options has been conducted 
and incorporated into SED 5 for purposes of evaluation, including alternate riverbank 
stabilization techniques, siting options for access roads and staging areas, timing and 
sequencing of the work, and use of BMPs (all as discussed in Section 5.2) and potential 
restoration methods (as discussed in Section 5.3).  However, once a remedy is selected, 
such options and procedures would be assessed further during design. 

Site Preparation:  Prior to implementation of remedial activities, access roads and staging 
areas would be constructed to support implementation of this alternative.  Grubbing and 
clearing of vegetation would be necessary, and appropriate erosion and sedimentation 
controls would be put in place prior to construction.  Locations of the staging areas and 
access roads for SED 5 have been selected, considering site conditions (e.g., topography, 
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habitat type, presence of residential areas, etc.) observed through site visits and aerial 
photographs, in an effort to minimize impacts on sensitive habitats and local communities to 
the extent practical (see Section 5.2.2).  Areas were specifically selected based on 
accessibility, existing land use, habitat type, and location relative to the floodplain.  An effort 
was made, where practical, to avoid sensitive habitats (e.g., forested floodplain areas, 
vernal pools, other wetlands) and heavily populated areas, and to utilize existing 
infrastructure.  The conceptual plans developed for this Revised CMS Report indicate that 
25 staging areas, occupying a total of 41 acres (8 acres within the floodplain), and 
approximately 20 miles of access roads covering 49 additional acres assuming a 20-foot 
road width (16 miles and 39 acres of which would be within the floodplain) would be 
constructed between the Confluence and Rising Pond to support implementation of SED 5.  
The locations of these staging areas and access roads are shown on Figure 6-12a-b.  
Further evaluations of the locations for staging areas, access roads, and other supporting 
infrastructure would be conducted during design. 

Sediment Removal:  Sediment removal would be performed in Reaches 5 and 6, as 
presented below.  

 Average Removal 
Depth (feet) 

Removal Volume 
 (cy) 

Acreage 

Reach 5A: 2 134,000 42 

Reach 5B: 2 88,000 27 

Reach 5C: 2 66,000 20 

Reach 6 (Woods Pond): 1.5 89,000 37 

Totals:  377,000 126 

 

The areas in which removal would be conducted for the reaches listed above are shown on 
Figure 6-12a. 

It is assumed that the excavations in Reaches 5A and 5B would be performed in the dry 
with conventional mechanical excavation equipment.  Sheetpiled cells would be established 
in the River to facilitate removal activities and limit downstream transport of sediment.  The 
design and construction of the sheetpile system would incorporate site-specific conditions to 
determine the appropriate sheet lengths, sheeting configuration, gauge, and depth of 
embedment, as described in Section 3.1.2.1.  A water treatment system with an assumed 
capacity of 450 gpm, located at each staging area, would be used to treat water pumped 
from the excavation areas.  In Reach 5C and Woods Pond, it is assumed that removal 
would be performed in the wet using barge-mounted clamshell excavators.  Debris removal 
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would be conducted prior to dredging.  Silt curtains would be placed downstream of 
excavation areas in an effort to limit transport of suspended sediment.  Periodic water 
column and air sampling would be performed during implementation.    

Cap Placement:  Following sediment removal, caps would be installed in the dry in Reaches 
5A and 5B prior to removal of the sheetpile, and caps would be installed in Reach 5C and 
Woods Pond through the water column (Figure 6-12a).  Caps would also be installed 
through the water column in the deeper portions of Reach 5C and Woods Pond where no 
excavation would be performed (Figure 6-12a).   Removal of debris that could interfere with 
the performance of the cap would be conducted prior to cap material placement.  Cap 
materials would be transferred to the River using conventional earth-moving equipment.  
For purposes of this Revised CMS Report, it is assumed that, in Reach 5, the cap would 
consist of 12 inches of sand (which may be amended to increase the TOC content), 
overlain by 12 inches of stone in the removal areas, and 6 inches of armor stone where no 
excavation would be performed.  In Woods Pond, it is assumed that the caps would consist 
of 12 inches of sand (which may be organically amended) overlain by 6 inches of armor 
stone in both the removal and non-removal areas.  The composition and size of the sand 
and armor stone would be selected during design to limit the potential for migration of PCBs 
from the underlying sediments and to limit the potential for erosion of the cap materials 
during high flow events.  Silt curtains would be used during capping activities through the 
water column in an effort to limit downstream transport of suspended materials.     

Thin-Layer Cap Placement:  A thin-layer cap would be installed in the Reach 5 backwaters 
with average PCB concentrations equal to or greater than 15 mg/kg (61 acres; see Section 
3.1.1) and in Rising Pond (41 acres), as shown on Figures 6-12a-b (total of 102 acres).  For 
purposes of evaluation, it is assumed that the thin-layer cap would consist of a 6-inch layer 
of sand, and would be placed via a combination of techniques, including mechanical and/or 
hydraulic means.  For purposes of modeling, the material to be used for the thin-layer cap is 
assumed to have similar properties to those of the underlying native material (see Section 
3.1.3.  However, the actual materials to be placed would be determined during design 
activities. 

Sediment Dewatering and Handling: Sediment dewatering operations would be performed 
as necessary in the staging areas.  For purposes of this Revised CMS Report, it is assumed 
that the removed sediments would be dewatered through gravity dewatering in stockpiles at 
the staging areas.  The addition of stabilization agents (e.g., other dry sediments, excavated 
soil, Portland cement) may be necessary prior to treatment and/or disposal (see Section 
3.1.5 and Figure 3-1).  Treatment/disposition alternatives have been evaluated separately, 
and are discussed in Section 9.  A water treatment system would be used to treat water 
pumped from the excavation areas, as well as any decant water collected from excavated 
materials in the staging areas.   
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Bank Stabilization/Soil Removal:  SED 5 would include the stabilization of the riverbanks on 
both sides of the River in Reaches 5A and 5B, including the removal of 35,000 cy of soil 
from the banks in these subreaches.  The bank stabilization techniques that are assumed to 
be part of SED 5 for purposes of this Revised CMS Report would involve a combination of 
bioengineering and traditional bank hardening techniques.  Those techniques are described 
in Section 3.1.4 and Appendix G and are depicted on Figures G-2 through G-9 in Appendix 
G.  For purposes of this report, it is assumed that the riverbank stabilization/soil removal 
work in Reaches 5A and 5B would be performed in the dry, within the same sheetpiled cells 
used for the removal/capping of the adjacent sediments, and would employ conventional 
mechanical excavation equipment.    

MNR:  MNR would be implemented in the remainder of the Rest of River under SED 5 
(certain Reach 5 backwaters, Reach 7, and Reaches 9 through 16).  As discussed 
previously, natural recovery processes have been documented in portions of the 
Housatonic River and would be expected to continue at varying rates in the areas where 
MNR would be implemented under SED 5, due in part to completed and planned 
remediation conducted upstream of the Rest of River, as well as the remediation that would 
be conducted as part of this alternative.    

Restoration:  For purposes of evaluation in this Revised CMS Report, it is assumed that 
SED 5 would include restoration of areas that are directly impacted by the sediment 
removal and/or capping activities, bank removal/stabilization activities, and ancillary 
construction activities.  The restoration methods assumed for SED 5 for purposes of this 
Revised CMS Report include the conceptual methods described in Section 5.3.1.3 for the 
aquatic riverine habitat in Reaches 5A, 5B, 5C; Section 5.3.2.3 for the riverbanks in 
Reaches 5A and 5B; and Section 5.3.3.3 for Woods Pond and Rising Pond; Section 5.3.6.3 
for the Reach 5 backwaters; and the other restoration methods subsections in Section 5.3 
for the floodplain habitats disturbed by access roads and staging areas.  It is further 
assumed that a more specific and detailed restoration plan would be developed during 
design.   

Institutional Controls:  SED 5 would include the continued maintenance of biota 
consumption advisories, as appropriate, to limit the public’s consumption of fish and other 
biota from the River (see Section 3.8.1 for further discussion of fish consumption 
advisories).  With respect to institutional controls for the management of sediment or soil in 
connection with future maintenance, repair, construction, or removal projects for dams or 
bridges on the River, SED 5 would rely primarily on existing regulatory requirements, as 
discussed in detail in Section 3.8.2, which would ensure the proper characterization, 
management, and disposition of such materials.  However, as also noted in Section 3.8.2, 
GE would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 
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concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 

Long-Term OMM:  Once implemented, it is assumed that SED 5 would include, for each 
reach involved, a 5-year post-construction monitoring and maintenance program for 
capping and restoration components and a long-term (100-year) monitoring and 
maintenance program. 

The assumed 5-year post-construction OMM program for capped areas under SED 5 would 
include the same elements outlined for that program under SED 3 (Section 6.3.1).  The 
assumed elements of the OMM program for the restoration efforts would consist of the 
elements detailed in Section 3.7.1, which are assumed to be performed for a 5-year period 
after completion of installation of the particular restoration measures for SED 5.   

A summary of the assumed long-term (100-year) OMM program for SED 5 was included in 
Table 3-22, referenced in Section 3.7.2.  That program would include sampling of fish and 
the water column using the same program outlined for SED 2 in Section 6.2.1.  It is also 
assumed to include a sediment sampling program, which would occur in Years 5, 10, 15, 
25, 50, 75, and 100 following remediation and would include collection of 50 surface 
sediment samples from MNR areas, approximately 32 cores (96 samples) from removal 
areas, approximately 15 cores (45 samples) from cap-only areas, and approximately 25 
cores (25 samples) from the thin-layer cap areas.  Further, for the caps and thin-layer caps, 
following the initial 5-year inspection period described above, it is assumed that additional 
visual inspections of those caps would be conducted in the above-listed years, to the extent 
that cap material can be distinguished from the underlying native sediments.  In addition, 
maintenance activities would be implemented, as necessary. 

6.5.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether SED 5 would be protective of human health and the environment is presented at 
the end of Section 6.5 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.     
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6.5.3 Control of Sources of Releases  

SED 5 would reduce the potential for PCB migration from certain sediments and riverbanks.  
This alternative would address approximately 288 acres of the riverbed and approximately 
14 linear miles of riverbank (7 miles on both banks), and would include the removal of 
412,000 cy of PCB-containing sediment and bank soils.  Implementing these actions would 
result in a reduction in the potential for future transport of the PCBs within the River and 
onto the floodplain for potential human or ecological exposure.  The PCB-containing surface 
sediments in Reaches 5A, 5B, and parts of 5C and the shallow portion of the main channel 
in Woods Pond, some of which are susceptible to scour during high-flow events, would be 
removed, and the residual PCBs remaining in these areas would be contained by a cap.  
Similarly, the banks of Reaches 5A and 5B would be stabilized, including bank soil removal 
where appropriate.  In portions of Reach 5C and Woods Pond where the water is deeper, a 
cap would be placed over the existing river bottom to isolate the underlying PCB-containing 
sediments from the water column.  In addition, in portions of the Reach 5 backwaters and 
Rising Pond, where sediment PCB concentrations and the potential for scour/transport are 
low, a thin-layer cap would be placed to accelerate the natural recovery process and to 
assist in controlling releases in those areas.   

As discussed in Sections 6.1.3 and 6.2.3, the remaining remediation activities to be 
conducted upstream of the Confluence would further reduce the PCBs entering the Rest of 
River; and those activities along with natural recovery processes within the Rest of River 
would further reduce the PCBs in the water column and surface sediments in the Rest of 
River.  Additionally, the existing dams along the River would continue to limit movement of 
PCB-containing sediments within the impoundments behind the dams, thereby further 
reducing the potential transport of those sediments downstream.  While failure of those 
dams could lead to the release of PCB-containing sediments impounded behind them, the 
inspection, monitoring, and maintenance programs and regulatory requirements in place 
under other authorities, as described in Sections 3.8.2 and 6.1.3, would prevent or minimize 
that possibility.  Further, in the event of a dam repair, modification, or removal project, the 
regulatory requirements described in Section 3.8.2 would ensure that any contaminated 
sediments behind the dams would be properly addressed.  Moreover, the removal and/or 
capping in Woods Pond and Rising Pond under SED 5 would further mitigate the potential 
for downstream transport of PCBs even in the event of dam failure.     

As indicated by EPA’s model, implementation of SED 5, in combination with upstream 
source reduction and control, would reduce the mass of PCBs transported within the River 
to downstream reaches and to the floodplain.  The annual average PCB mass passing 
Woods Pond Dam at the end of the model projection is predicted to decrease by 97% from 
that calculated at the beginning of the model projection period (i.e., from 20 kg/yr to 0.6 
kg/yr).  Similarly, SED 5 is predicted to achieve a 93% reduction in the PCB mass passing 
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Rising Pond Dam over this same period (i.e., from 19 kg/yr to 1.3 kg/yr).  Likewise, SED 5 is 
predicted to result in a 98% reduction in the annual average mass of PCBs transported from 
the River to the floodplain within Reaches 5 and 6 over the modeled period (i.e., from 12 
kg/yr to 0.3 kg/yr). 

The effects of an extreme flow event were examined using the Year 26 flood.  The impact of 
this flood on surface sediment PCB concentrations can be seen on Figure 6-14b, which 
shows temporal profiles of model-predicted reach-average PCB concentrations in surface 
sediments resulting from the implementation of SED 5 over the 52-year model projection 
period.  Similar to the other alternatives, the model results for SED 5 indicate that, in 
reaches subject to MNR only (i.e., Reach 7), the extreme flow event would not result in the 
exposure of buried PCBs at concentrations higher than those already present in the surface 
sediment prior to the event.  For the reaches that would be capped either following removal 
or without removal (i.e., Reaches 5A, 5B, 5C, and Woods Pond), EPA’s model predicts that, 
given the cap’s armor layer, buried sediments would not be exposed during the extreme 
storm event.189  As a result, no change in reach-average surface sediment PCB 
concentrations associated with cap erosion is predicted in these reaches (Figure 6-14b).  In 
the Reach 5 backwater areas undergoing thin-layer capping, the model predicts that the 
cap materials and underlying sediments also would remain stable during high flow events.  
Indeed, the model results indicate that only a single model grid cell (representing <1% of 
the thin-layer capped portion) would experience significant erosion.  Such erosion is 
predicted to result in a small (0.2 mg/kg) increase in the reach-average surface sediment 
PCB concentration (Figure 6-14b).  Similarly, in Rising Pond, the thin-layer cap and 
underlying sediments are predicted to remain in place over 93% of that impoundment 
during the extreme flow event.  In the remaining area of Rising Pond, limited erosion 
resulting in a small (0.3 mg/kg) increase in the reach-average concentration is predicted to 
occur.  These concentration increases are small, and the concentrations following the high 
flow events still represent significant reductions relative to current levels (99% in Reach 5D 
and 91% in Rising Pond; Figure 6-14b).  Thus, the model results for SED 5 indicate that 
buried sediments containing PCBs would not become exposed to any significant extent 
during an extreme flow event.  

Given that SED 5 includes remediation in Woods Pond (a combination of sediment removal 
over 37 acres and capping over 23 acres), the effect of that remediation on the solids 
trapping efficiency of Woods Pond has also been evaluated.  Although there would be a net 

                                                      

189  Further evaluation of the stability of cap and thin-layer cap materials under SED 5 based on model 
predictions of erosion in these areas is provided in Section 6.5.5.2.  The results of this stability 
analysis (i.e., percentages of cap/thin-layer cap areas that are stable) are cited in the remainder of this 
discussion. 
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decrease in depth as a result of the capping (without prior removal) that occurs in the deep 
portion of the Pond, the solids trapping efficiency of Woods Pond, as predicted by EPA’s 
model, would be unchanged relative to MNR (approximately 15%).   

6.5.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for SED 5 in accordance with the directions from EPA 
are listed in Tables S-5.a through S-5.c in Appendix C.  The compliance of SED 5 with 
these potential ARARs is discussed below.   

Chemical-Specific ARARs – Water Quality Criteria 

The potential chemical-specific ARARs, set forth in Table S-5.a, include federal and state 
water quality criteria for PCBs.  To evaluate whether SED 5 would achieve those criteria, 
GE reviewed the water column PCB concentrations predicted by the model for SED 5.  As 
discussed in Section 3.5.1 and summarized in Section 6.3.4, the freshwater chronic aquatic 
life criterion of 0.014 µg/L (14 ng/L) is based on a 4-day average not to be exceeded more 
than once every 3 years.  Since it is unclear whether the 4-day averages to be used in 
comparing water quality data to this criterion are to be calculated as rolling averages or 4-
day “block” averages, 4-day averages have been computed both ways and compared to the 
criterion here, as shown in Table 6-2.  Using 4-day rolling averages, two exceedances are 
predicted within the PSA (Holmes Road) and 3 to 4 exceedances are predicted at two 
locations within Reaches 7 and 8 (Glendale Dam and Rising Pond Dam).  However, all of 
these exceedances in both the PSA and Reaches 7 and 8 consist of consecutive 4-day 
averages resulting from a single high-flow event, and thus could be considered as a single 
exceedance.  This is confirmed by the block averages that indicate only a single (or no) 
exceedance for this alternative in these reaches.  For these reasons, as discussed in 
Section 3.5.1, assessment of achievement of this criterion has been based on the 4-day 
averages computed by the block averaging method.  Under that approach, SED 5 would 
achieve this criterion, albeit at a significant environmental cost, as discussed in Sections 
6.5.5.3 and 6.5.8. 

By contrast, the model-predicted annual average water column concentrations (which are 
used for assessment of human health-based water quality criteria and are presented in 
Table 6-29 in Section 6.5.5.1 below) exceed the federal and Massachusetts human health 
consumption criterion of 0.000064 µg/L (0.064 ng/L) in all reaches in Massachusetts.  For 
the Connecticut impoundments, the water column concentrations estimated by the CT 1-D 
Analysis exceed the federal criterion in two of the four impoundments, although these 
estimates are highly uncertain (as discussed in Section 3.2.5).  However, as previously 
discussed, the ARARs based on the human health consumption criterion should be waived 
on the ground that achievement of those ARARs is technically impracticable for the reasons 
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given in Section 6.1.4, including that they could not be achieved by any remedial alternative 
in any reach in Massachusetts or in one or more of the Connecticut impoundments.190  

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan directed GE to 
discuss the effect of each alternative on the current listing of the Housatonic River in both 
Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
to PCBs and pathogens.  The impact of SED 5 on the PCB water quality criteria in 
Massachusetts was discussed above; its impact on PCB levels in surface sediments, 
surface water, and fish tissue in Massachusetts is discussed in Section 6.5.5.1; and its 
impact on attainment of the relevant IMPGs, including the IMPGs based on the unrestricted 
human consumption of fish from the Housatonic in Massachusetts, is discussed in Section 
6.5.6.  The Housatonic River in Connecticut is listed as impaired based on the CDPH’s fish 
consumption advisory for PCBs for portions of the River in Connecticut (as well as based on 
the presence of e-coli bacteria in some river segments).  The impact of SED 5 on fish PCB 
levels in the Connecticut impoundments is discussed in Section 6.5.5.1, and its impact on 
attainment of the IMPGs based on human fish consumption in the Connecticut 
impoundments is discussed in Section 6.5.6.1.  These evaluations provide an assessment 
of the effect of SED 5 on the impairment listings.191 

Location-Specific and Action-Specific ARARs 

The potential location-specific and action-specific ARARs identified for SED 5 are listed in 
Tables S-5.b and S-5.c.192  As shown in those tables, SED 5 could be designed and 

                                                      

190  The estimated future water column concentrations in all the Connecticut impoundments under 
SED 5 exceed the proposed Connecticut consumption criterion of 0.00000056 µg/L (0.00056 ng/L).  
As noted in Section 6.1.4, that proposed criterion is below the level of reliable measurement and 
would not be achieved by any remedial alternative in any of the Connecticut impoundments, and thus 
its attainment would also be technically impracticable.  
191  In addition to the comparison to the IMPGs, as noted above, it is our understanding that, in 
developing and revising its fish consumption advisory, the CDPH utilizes as guidance a risk-based 
protocol that specifies unlimited fish consumption at PCB levels < 0.1 mg/kg, one meal per week at 
0.1 - 0.2 mg/kg, one meal per month at 0.21- 1.0 mg/kg, etc., and “do not eat” at levels above 1.9 
mg/kg.  As shown in Table 6-29 (in Section 6.5.5.1 below), use of the CT 1-D Analysis, while highly 
uncertain, indicates that implementation of SED 5 would meet the CDPH’s unlimited fish consumption 
criterion of < 0.1 mg/kg by the end of the EPA model’s 52-year projection period, resulting in average 
fillet levels of 0.006 to 0.01 mg/kg.  This provides further insight on the effect of SED 5 on the River’s 
impairment listing in Connecticut.  
192  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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implemented to achieve certain of those ARARs;193 but, as with SED 3 and SED 4, there 
are a number of potential location-specific and action-specific ARARs that would not be met 
by SED 5.  These are the same potential ARARs as described in Section 6.3.4 for SED 3 
and include a number of federal and state regulatory requirements relating to ecological 
protection (including regulations applicable to the protection of the Upper Housatonic 
ACEC).  To the extent that these requirements would constitute ARARs, they would need to 
be waived by EPA as technically impracticable (or on some other ground) under CERCLA 
and the NCP.    

In addition, for the same reasons discussed for SED 3 in Section 6.3.4, it is possible that, in 
the unlikely event that excavated sediments or bank soils should be found to constitute 
hazardous waste under RCRA or comparable state criteria (which is not anticipated) and 
that the temporary staging areas for the handling of those sediments and soils are subject 
to federal and/or state hazardous waste regulations, the staging areas may not meet certain 
locational and/or technical requirements for the storage of hazardous waste.  In that unlikely 
event, as also discussed in Section 6.3.4, those requirements should be waived by EPA as 
technically impracticable to meet. 

6.5.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for SED 5 has included evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts on human health or the environment, as described 
below.  

6.5.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 5 
has included consideration of the extent to which and time over which this alternative would 
reduce potential exposure to PCBs, estimated concentrations of remaining PCBs available 
for such exposure, and other aspects of the alternative that would reduce potential 
exposure, such as engineering and institutional controls.   

Implementation of SED 5, along with upstream source control and remediation measures 
and natural recovery processes, would reduce the exposure of humans and ecological 
receptors to PCBs in sediments, surface water, and fish in the Rest of River area.  The 
sediment removal and/or capping activities throughout Reach 5 and in Woods Pond and 

                                                      

193  For some of these requirements, as discussed for SED 3 in Section 6.3.4 (footnote 132) it is 
assumed that EPA would make the necessary determinations allowed by the regulations. 
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stabilization/removal of bank soils in Reaches 5A and 5B would result in a significant 
reduction in the potential for exposure to PCBs in these areas.  The placement of a thin-
layer cap over the sediments in certain backwater areas and Rising Pond would reduce the 
surface sediment PCB concentrations in these reaches, thereby reducing potential human 
and ecological exposures. The following table shows, by reach, the average PCB 
concentrations predicted by EPA’s model to be present at the end of the model simulation 
period (Year 52) in the media to which such receptors may be exposed).  This table uses 
the same format described in Section 6.1.5.1. 

Table 6-29 – Modeled PCB Concentrations at End of 52-Year Projection Period (SED 
5) 

Reach 

Average 
Surface 

Sediment 

(0-6”) (mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg)2 

5A 0.06 2.5 1.3 0.3 

5B 0.06 1.8 1.2 0.2 

5C 0.1 1.2 0.8 0.2 

5D (backwaters) 0.3 --- 1.8 0.4 

6 0.2 1.2 0.9 0.2 

71 0.4 – 5.0 0.9 – 1.2 2.1 – 7.9 0.4 – 1.6 

8 0.3 1.0 1.7 0.3 

CT1 0.004 – 0.008 0.05 – 0.1 0.03 – 0.07 0.006 – 0.01 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within each of the Reach 7 subreaches, and the range of 
concentrations indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 
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The potential residual risks to human and ecological receptors from the concentrations 
shown in the above table have been evaluated in the context of the extent to which they 
would achieve the IMPGs, as discussed in Section 6.5.6.194   

Temporal profiles of reach-average PCB concentrations predicted in surface sediments, 
annual average surface water, whole body fish, and fish fillets resulting from the 
implementation of SED 5 over the 52-year model projection period are shown on Figures 6-
14a-c.  These figures show the timeframes over which the model predicts SED 5 would 
reduce the PCB concentrations in each medium.  The general pattern exhibited by these 
temporal profiles is one of a large decline in PCB concentrations over the remediation 
period, followed by a period of smaller decline, or in some instances, a small increase until 
concentrations reach a steady-state with prevailing upstream loads and natural attenuation 
processes.  In the surface sediments, this pattern is generally observed in the reaches 
undergoing remediation (Reaches, 5, 6, and 8), while patterns in Reach 7 and the 
Connecticut impoundments exhibit a shallower trajectory, which further illustrates how 
remediating upstream areas within the Rest of River translates to PCB reductions in 
downstream areas.  While the water column patterns exhibit significant year-to-year 
variability, including short-term increases in PCB concentration associated with increased 
PCB transport during the Year 26 extreme flow event and sediment resuspension during 
remediation, most water column temporal changes follow those of the sediments.  Predicted 
temporal patterns in fish PCB concentrations reflect the predicted changes in water column 
and sediments.  As a result of the remediation under SED 5, predicted fish PCB 
concentrations are reduced over the projection period by 95% to 99% in the remediated 
reaches (i.e., Reaches 5, 6 and 8) and by 84% to 97% in the other downstream reaches 
(Figure 6-14c).195 

PCBs would remain in the sediments in areas beneath and outside of the areas addressed 
by this alternative.  However, in the capped areas of Reach 5 and Woods Pond, the caps 
would prevent direct contact with, and effectively reduce the mobility of, PCB-containing 
sediments beneath the caps; and the thin-layer caps in the backwaters and Rising Pond, 
would provide a clean layer over the underlying PCB-containing sediments.  Overall, the 
extent to which SED 5 would mitigate the effects of a flood event that could cause the PCB-

                                                      

194  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.    
195  As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are reset based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 5 in the PSA are largely 
unchanged at a value of 98% and are slightly lower (80% to 95%) in Reaches 7 and 8. 
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containing sediments that have been contained by a cap or buried due to natural processes 
to become available for human and ecological exposure was discussed in Section 6.5.3.  
As discussed in that section, the model results for SED 5 indicate that buried sediments 
containing PCBs would not become exposed to any significant extent during an extreme 
flow event. 

In addition, potential human exposure to PCBs in fish and other biota would be reduced 
during and after implementation of SED 5 through biota consumption advisories.  Also, a 
long-term monitoring program would be implemented to assess the continued effectiveness 
of this remedial alternative to mitigate potential human and ecological exposures to PCBs.  

6.5.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 5 has included an assessment of the use 
of the technologies under similar conditions and in combination, general reliability and 
effectiveness, reliability of OMM and availability of OMM labor and materials, and technical 
component replacement requirements, as discussed below.   

Use of Technologies under Similar Conditions and in Combination 

As discussed in Section 6.3.5.2, a combination of remedial technologies is often necessary 
to mitigate potential exposure to constituents in sediments (e.g., EPA, 2005d; NRC, 2007).  
SED 5 involves such a combination. The SED 5 remedy components were selected for 
application in various reaches of the River based in part on the study and application of 
each technology at other sites.  These components include sediment removal using dry 
excavation techniques (in Reaches 5A and 5B) and wet excavation techniques (in Reaches 
5C and 6), bank stabilization with removal of bank soils where necessary (in Reaches 5A 
and 5B), capping alone (in the deeper part of Reach 5C and Woods Pond), thin-layer 
capping (in the Reach 5 backwaters and Rising Pond), and MNR (in the remaining areas).  
These remedial techniques have been applied at a number of sites containing PCBs, albeit 
with different ecological conditions, as discussed in Sections 6.3.5.2 and 6.4.5.2.  

Although the individual remedial techniques involved in SED 5 have been used at other 
sites, there is limited precedent for an overall sediment remediation project of the size of 
SED 5 (over 400,000 cy of removal).  This is demonstrated by the NRC (2007) report on 
sediment megasites, which provided a detailed evaluation of 26 environmental sediment 
dredging projects that included at least 10,000 cy of sediment removal.  Only two of these 
26 projects included greater than 400,000 cy of removal.  Those were dredging projects at 
Head of Hylebos and Sitcum in Commencement Bay in Washington.  Moreover, these 
projects were completed in very different settings from the Rest of River.  The Head of 
Hylebos and Sitcum projects included removal of sediments from large shipping channels 
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in highly industrialized areas.  The areas targeted for removal were easily accessible, and 
removal activities were conducted over a relatively small area.  Conversely, the Rest of 
River has much different site characteristics that present unique challenges not 
encountered during the Commencement Bay projects.  These characteristics include the 
length of the River to be addressed, the presence of ecologically sensitive areas in and 
surrounding the River (including a large number of rare species), the sinuous nature of 
the River, and lack of navigability for larger vessels.  In addition, limited access and the 
presence of large tracts of undeveloped land, as well as some residential areas, along the 
River make the Rest of River very different from those other sites.  

In addition to the sites discussed in the NRC (2007) report, other large removal projects 
have been completed or are ongoing or planned.  Less than 15% of the approximately 75 
completed dredging/removal projects reviewed by GE (including those in the NRC [2007] 
report) had removal volumes equivalent to or greater than the removal volume that would 
be involved in SED 5.  However, conditions at those sites are also different from those in 
the Rest of River.  Examples of other large completed projects not mentioned in the NRC 
(2007) report include the dredging projects conducted at the Grand Calumet River 
(Indiana), Ashtabula River (Ohio), and Milltown Reservoir Sediments Site (Montana).  The 
Grand Calumet River project included removal of approximately 786,000 cy of material 
from a 5-mile reach of the river located in an industrialized area adjacent to U.S. Steel’s 
facility (U.S. Steel, 2004).  At the Ashtabula River, a total of approximately 630,000 cy of 
soft sediments were removed over approximately two miles of river in an industrialized 
area, with sediment removal depths ranging from approximately 16 to 21 feet (EPA, 
1997b).  The Milltown Reservoir Site is located at the confluence of the Clark Fork and 
Blackfoot Rivers, and the dredging project included the removal of approximately 
3,000,000 tons (estimated at approximately 2,000,000 to 2,300,000 cy) of the most 
contaminated sediment behind the dam along with the dam itself 
(http://epa.gov/region8/superfund/mt/milltown/).  The Housatonic River in the PSA differs 
significantly from those sites because it extends for 10 miles in a sinuous manner through 
a natural and biologically rich ecosystem (Figure 6-7). 

Remedies selected for some other large sites include dredging of close to or more than 
2,000,000 cy; these include the Hudson River (New York), the Fox River (Wisconsin), and 
Onondaga Lake (New York).  However, these projects have not been completed,196 and 

                                                      

196  Only Phase 1 of the Hudson River project has been conducted (in 2009), involving removal of 
286,000 cy of sediments.  At the Fox River, approximately 541,000 cy of sediment were dredged in 
the first year of that project (2009) and an additional 490,000 cy had been dredged in 2010 through 
September 4.  The remedy for Onondaga Lake is currently under development.  The Record of 
Decision for that site (NYSDEC, 2005) specified dredging of up to 2,653,000 cy of sediment; however, 
the Initial Design Submittal (Parsons et al., 2009) noted, based on conservative assumptions 
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in any case, these sites are significantly different in environmental setting from the Rest of 
River.  The Hudson and Fox Rivers are large, wide navigable rivers generally accessible 
throughout their course without the same concerns over the impacts to natural 
communities bounding the rivers.  While there are concerns with impacting the shoreline 
communities in these rivers, the majority of the dredging in those rivers involves working 
within the navigable river, with transport to a single processing facility, rather than working 
from the adjacent shoreline in many instances and utilizing numerous access roads and 
staging areas built in the floodplain adjoining the River.  Onondaga Lake is a 3,000-acre 
lake (4.5 miles by 1 mile) with an average water depth of 36 feet, surrounded by residential, 
urban, industrial, parklands, wetlands, and undeveloped areas.   

General Reliability and Effectiveness – Sediment Remediation Techniques   

SED 5 utilizes sediment remediation technologies that have been shown to be reliable and 
effective in reducing exposure of humans and ecological receptors to PCBs in sediments.  
Similar to SED 3, these include sediment removal, capping, thin-layer capping, and MNR.  
Their general reliability and effectiveness were previously discussed in Section 6.3.5.2.  As 
noted in that section, under certain circumstances, dredging and excavation have been 
shown to be effective and reliable in reducing the long-term potential for exposure of human 
and ecological receptors to PCB-containing sediment.  However, there are some limitations 
associated with the technology (e.g., sediment resuspension, residual contamination) (EPA, 
2005d).  As stated by EPA (2005d), capping is also a viable and effective approach for 
remediating impacted sediments.  Regarding thin-layer capping, EPA (2005d) has 
acknowledged that placement of a thin layer “of clean sediment may accelerate natural 
recovery in some cases.”  Finally, EPA has stated that MNR should “receive detailed 
consideration” where site conditions are conducive to such a remedy (EPA, 2005d).  In 
addition, EPA has noted that many contaminants that remain in sediment are not easily 
transformed or destroyed, and that for this reason, “risk reduction due to natural burial 
through sedimentation is more common and can be an acceptable sediment management 
option” (EPA, 2005d).  

To further assess the reliability and effectiveness of SED 5, model predictions of erosion in 
areas receiving a cap or a thin-layer cap were evaluated to assess cap stability, using the 
same metrics described for this analysis in Section 6.3.5.2.  The results of these stability 
assessments are as follows: 

                                                                                                                                                  

regarding the extent and depth of impacted sediment and additional investigation results, that the 
actual sediment removal volume required to accomplish the remedial goals may range from 
1,600,000 cy to 2,653,000 cy.  A dredge volume of 1,900,000 cy was assumed in that design 
submittal.   
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Caps:  Under SED 5, the areas receiving a cap, either following sediment removal or 
without sediment removal, include Reaches 5A, 5B, 5C, and Woods Pond.  Those caps 
would be designed to resist erosion by including an appropriately sized armor layer.  The 
model inputs for areas receiving a cap were specified accordingly, as discussed in Section 
3.2.4.5.  Thus, the areas receiving a cap under SED 5 are predicted to be 100% stable. 

Thin-Layer Caps:  SED 5 includes placement of a thin-layer cap in several Reach 5 
backwaters and in Rising Pond to enhance natural recovery.  As discussed in Section 
6.3.5.2, the long-term effectiveness of the thin-layer cap was evaluated by considering it 
stable  (and therefore reliable) when EPA’s model predicts that at least 1 inch of material 
would remain for the full duration of the model projection (including the extreme flow event).  
In the backwaters, the model predicts that the thin-layer caps would remain stable during 
the simulated extreme flow event in Year 26, and that erosion causing less than 1 inch of 
thin-layer cap material to remain would occur within only a single grid cell during a storm 
event simulated in Year 29.  That erosion is predicted to produce an increase of less than 
0.2 mg/kg in the reach-average 0- to 6-inch surface sediment PCB concentration in Reach 
5D (Figure 6-14b).  In Rising Pond, EPA’s model predicts that approximately 93% of the 
thin-layer capped area within that Reach would remain stable under SED 5.  The erosion 
occurring in the remaining 7% of that area is predicted to occur during various high flow 
events over Years 19 through 30 of the projection, and would result in a relatively small (< 
0.3 mg/kg) change in the reach-average 0- to 6-inch surface sediment PCB concentration 
(Figure 6-14b).197  After such increases in concentration are taken into account, the 
concentrations following the high flow events still represent reductions of 91% and 99% 
relative to current levels for both reaches where SED 5 includes a thin-layer cap (as 
discussed in Section 6.5.3).  Based on these results, the model indicates that the thin-layer 
caps under SED 5 would largely remain in place and would thus assist in controlling 
releases from underlying sediments and provide stability, although this is not the primary 
goal of thin-layer capping.  

It should also be noted, however, that there is a potential for impacts to the thin-layer caps 
from the feeding, spawning, and/or nesting activities of “megafauna,” such as carp and 
largemouth bass.  Specifically, carp could have some influence on portions of the thin-layer 
caps due to foraging in sediments, uprooting of plants, and thrashing behavior during 
spawning; and largemouth bass could have some influence on portions of the thin-layer 
caps by excavating nests. 

                                                      

197  The overall increase in Rising Pond surficial PCB concentration shown on Figure 6-13b (from 0.02 
to 0.3 mg/kg over Years 19 through 25) results from a combination of erosion of thin-layer cap material 
in a limited number of grid cells, as well as from deposition and subsequent mixing of PCB-containing 
sediments from upstream areas. 
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General Reliability and Effectiveness – Riverbank Stabilization Techniques   

As noted in Section 6.5.1 and discussed in Section 3.1.4 and Appendix G, the riverbanks in 
Reaches 5A and 5B would be stabilized using a combination of bioengineering techniques 
and hard engineering techniques.  The general reliability and effectiveness of this approach 
were described in Section 6.3.5.2. 

General Reliability and Effectiveness – Restoration Techniques 

It is assumed for this Revised CMS Report that the areas affected by SED 5 would be 
subject to restoration as discussed in the restoration methods subsections in Section 5.3.  
However, there are significant constraints on the ability of restoration methods to re-
establish the pre-remediation conditions and functions of the adversely affected habitats.  
These constraints and the consequent likelihood of restoration success are discussed in 
Sections 5.3.1.4 for aquatic riverine habitats, 5.3.2.4 for riverbanks, 5.3.3.4 for 
impoundments, and 5.3.6.4 for backwaters, and in Sections 5.3.4.4, 5.3.5.4, and 5.3.8.4 for 
forested floodplain habitats, shrub and shallow emergent wetlands, and upland habitats, 
which would be impacted by access roads and staging areas under SED 5.  For the 
reasons discussed in those sections, these restoration methods would not be expected to 
re-establish pre-remediation conditions for some of these habitats for many decades and 
would likely never do so for other habitats.  As such, these restoration methods would not 
be fully effective or reliable in returning these habitats to their pre-remediation state.  (These 
issues are discussed further in Section 6.5.5.3.)       

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques, including periodic analytical sampling (for fish, water 
column, and sediment), visual monitoring (for the caps and restored banks, supplemented 
with sediment probing and/or coring as necessary), and maintenance of the restored 
riverbed and riverbanks, would be implemented to maintain and track the long-term 
effectiveness of SED 5.  Post-remediation sampling is commonly used to monitor the 
effectiveness of completed sediment removal and capping remedies (EPA, 2005d).  Visual 
observation of the riverbed and restored banks has been implemented in the Upper ½-Mile 
and 1½-Mile Reaches and at the Sheboygan River, as further described in Section 6.4.5.2.  
Should changes in the riverbed or riverbanks be noted that require maintenance, labor and 
materials needed to perform repairs are expected to be readily available.  

In addition, a monitoring and maintenance program would be implemented for the actively 
restored areas to confirm planting survival and areal coverage and to determine whether 
replaced in-river structures (if any) are intact.  This program is outlined in Section 3.7.1.  
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Such monitoring is considered a reliable means of tracking the progress of the restoration 
efforts (although the restoration efforts themselves would not be expected to re-establish 
pre-remediation conditions for certain of the affected habitats and would not reestablish pre-
remediation conditions of other habitats for many decades). The necessary labor and 
equipment for such a program are expected to be readily available.    

Technical Component Replacement Requirements 

The technologies that comprise SED 5 were selected for application in areas of the River 
where site conditions are expected to support long-term reliability with minimal maintenance 
requirements.  However, if erosion of cap and/or bank stabilization materials should occur, 
an assessment would be conducted to determine the need for and methods of repair.  
Depending on the timing and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the nearby floodplain.  Small-scale repairs not 
requiring access road re-construction would likely pose minimal risks to humans and 
ecological receptors that use/inhabit the disturbed river bottom and nearby floodplain.  
However, redesign/replacement of larger remedy components could require more extensive 
disturbance of the river bottom, banks, and/or the adjacent floodplains to support access.   

6.5.5.3  Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of SED 5 on human health or the 
environment has included identification and evaluation of potentially affected populations, 
long-term adverse impacts on the various habitats that would be affected by SED 5 and the 
biota that use the affected habitats, impacts on the aesthetics and recreational use of the 
River and floodplain, impacts on banks and bedload movement, and potentially available 
measures that may be employed to mitigate these impacts.  

Potentially Affected Populations 

Implementation of SED 5 would alter the habitat of the River areas that would be excavated 
and/or subject to capping or thin-layer capping, the riverbanks that would be stabilized, and 
the adjacent floodplain areas used for access roads and staging areas.  These habitat 
alterations would affect people using these areas and the fish and wildlife in these areas.  In 
particular, SED 5 would affect portions of the mapped Priority Habitats of 25 state-listed rare 
species, as described in Appendix L.  Since SED 5 would impact more area and would take 
longer to implement than the previously discussed alternatives (i.e., SED 3 and SED 4), it 
would also more extensively alter the habitat of the River and the adjacent floodplains, and 
overall recovery would take even longer and be even less reliable.  The long-term impacts 
of SED 5 on the affected habitats and the plants and animals that use those habitats, as 
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well as the long-term impacts on the aesthetics and recreational use of the affected habitats 
by people, are discussed below. 

Long-Term Adverse Impacts on Aquatic Riverine Habitat in Reaches 5A, 5B, and 5C 

SED 5 would involve sediment removal and/or capping activities in the entirety of Reaches 
5A and 5B and portions of Reach 5C and placement of a cap over the sediments in the 
remaining portions of Reach 5C.  The long-term post-restoration impacts of such activities 
on aquatic riverine habitat were described generally in Section 5.3.1.4 and are summarized 
below.   

The specific long-term impacts of sediment removal/capping in Reaches 5A and 5B were 
summarized in Sections 6.3.5.3 and 6.4.5.3 for SED 3 and SED 4, and the specific long-
term impacts of capping in a portion of Reach 5C were summarized in Section 6.4.5.3 for 
SED 4.  Those same impacts would also result from the sediment removal/capping 
activities in Reaches 5A, 5B, and a portion of Reach 5C and capping in the remainder of 
Reach 5C, except that they would extend for the entire distance of Reach 5B and Reach 
5C.  As noted in Sections 6.3.5.3 and 6.4.5.3, those impacts include the following:  

• The cap would cause a change in surface substrate type from sand or a combination 
of sand and gravel to armor stone, lasting until deposition of natural sediments from 
upstream changes the substrate surface back to a condition approximating its prior 
condition, which could take many years, particularly in the further downstream 
reaches due to the extensive remediation upstream of those reaches.    

• There would be a loss of a continuing source of woody debris and shade due to the 
permanent loss of mature trees on the riverbanks.  This would alter the riverine 
habitat, since woody debris provides structure that is important to many aquatic and 
semi-aquatic species, and shading limits temperature increases in the river water, 
which could increase aquatic plant growth and change the suitability of the habitat for 
temperature-dependent species.  

• The sediment removal and capping would destroy or displace the existing aquatic 
vegetation, benthic invertebrates, and fish.  While recolonization would occur, the 
organisms that would initially recolonize these areas would differ from the existing 
organisms (e.g., would include species more tolerant of stress, including invasive 
species) due to the changed substrate.  Over time, continued accumulation of 
sediments would increase the diversity of habitat, resulting in more complex 
communities than existed shortly after remediation, but those communities are still 
unlikely to match the pre-remediation communities in terms of composition, species 
diversity and richness, and relative abundance of species, at least for many years.  In 
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particular, it is doubtful whether the state-listed species destroyed by the sediment 
removal/capping would ever return.  (Impacts on state-listed species are discussed 
further below.)   

• There is a high potential that the disturbed areas would be colonized by invasive 
species, which are impractical to control in a flowing river and thus are likely to 
dominate over the native species.   

• Cap placement on top of the existing substrate in a portion of Reach 5C would 
change the elevation of the river bottom.  In certain relatively shallow areas, the 
increase in substrate elevation resulting from the cap could change the vegetative 
characteristics of those areas and the biota dependent on them.  For example, in 
areas (if any) where the cap thickness (24 inches) exceeds the water depth, the 
elevation change could cause the emergent vegetation to be replaced by species 
more tolerant of less frequently inundated or drier conditions, including invasive 
species.  

In summary, over time, following the remediation and restoration of the impacted reaches 
of the River, the physical substrate type would be expected to approximate its prior 
condition, and a biotic community consistent with that substrate type would be expected 
to be present.  However, the length of time for that to occur is unpredictable and would be 
delayed, particularly in the further downstream reaches, by the extensive upstream 
riverbed and riverbank remediation.  Moreover, the abundance of organisms and richness 
of the mix of species in the replaced community are uncertain, the return of certain 
specialized species (including state-listed species) is doubtful, and colonization by 
invasive species is highly probable. 

Long-Term Adverse Impacts on Riverbank Habitats  

As previously described, SED 5 would include stabilization of the riverbanks in Reaches 5A 
and 5B using techniques described in Section 3.1.4 and Appendix G and including bank soil 
removal in a number of locations.  These stabilization measures would produce a number of 
long-term and permanent adverse impacts on the riverbank habitat in these reaches.  
Those impacts were described in Section 5.3.2.4, and would be similar to the impacts 
summarized in Section 6.3.5.3 for SED 3.  As discussed there, the bank stabilization 
measures would result in a permanent loss of the vertical and cut banks and the mature 
overhanging trees that are critical to some species, as well as causing other long-term or 
permanent impacts.  Therefore, it is not expected that the riverbanks in Reaches 5A and 5B 
would ever return to their current condition and level of function. 
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Long-Term Adverse Impacts on Impoundment Habitats in Woods Pond and Rising Pond   

Under SED 5, Woods Pond would be remediated by removal/capping in the shallower 
parts and placement of a cap in the “deep hole,” and remediation in Rising Pond would 
involve placement of a thin-layer cap.  The long-term impacts from remediation in 
impoundments were described generally in Section 5.3.3.4.  An assessment of such 
impacts to Woods Pond and Rising Pond under SED 5 is provided below.   

For Woods Pond, the long-term impacts from removal/capping activities in the shallower 
parts of the Pond would be the same as those summarized in Section 6.4.5.3 for SED 4, 
and would include a change in the surface substrate and a consequent alteration in the 
biological community in the Pond.  It is anticipated that, over time, as sand and organic 
sediments are deposited from upstream, a biological community typical of such 
impoundments would eventually develop.  However, the rate of recovery is uncertain, the 
replaced community may include changes in the mix of native species, the return of 
certain specialized native species is doubtful, and the Pond would likely be dominated by 
invasive species such as those currently present (e.g., water chestnut).  The placement of 
a cap in the deep portion of Woods Pond would not be expected to have any significant 
adverse long-term ecological impacts for the reasons discussed in Section 6.3.5.3. 

The placement of a thin-layer cap in Rising Pond would have a number of long-term 
impacts, as it would change the surface substrate type, the bottom elevation, and thus the 
aquatic vegetation and the benthic invertebrate and fish community of the Pond for at least 
some period of time.  As discussed in Section 5.3.3.4, as sediments are deposited from 
upstream, a biological community consistent with those conditions would be expected to 
develop (with possible changes in the type of vegetation present along shorelines and 
associated biota due to elevation changes from the thin-layer cap).  Again, however, the 
length of time for such a community to develop and the specific species mix are uncertain, 
the return of certain specialized native species (including state-listed species) is doubtful, 
and there is a high potential for colonization by invasive species, which would likely be 
impractical to control over the long term.  Impacts would vary from greatest in shallow areas 
to least in deep areas. 

Long-Term Adverse Impacts on Backwaters 

The placement of a thin-layer cap in portions of the backwater areas under SED 5 would be 
expected to have some long-term negative impacts.  The long-term impacts of remediation 
on backwater habitats are discussed generally in Section 5.3.6.4, and those likely to result 
from thin-layer capping are summarized in Section 6.4.5.3 for SED 4.  Those impacts would 
include changes in surface substrate type, bottom elevation (assuming no consolidation), 
vegetative characteristics (including proliferation of invasive species), and wildlife 
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communities using the backwaters – all of which would last until such time (if any) as 
physical conditions of the backwaters return to pre-remediation conditions.   

Long-Term Adverse Habitat Impacts of Supporting Facilities  

The conceptual layout design for SED 5 includes 25 staging areas covering approximately 
41 acres (including 8.3 acres within the floodplain) and approximately 20 miles of temporary 
roadways covering an additional 49 acres (including 16 miles and 39 acres in the 
floodplain), as shown on Figures 6-12a-b.  The principal habitats affected by these facilities 
(within the boundaries of the Woodlot [2002] natural community mapping) are floodplain 
forests (23 acres), shrub and shallow emergent wetlands (12 acres), disturbed upland 
habitats such as agricultural fields and cultural grasslands (9.4 acres), and upland forests 
(2.9 acres).198 These impacts would occur mainly in Reaches 5A and 5B, with additional 
impacts in limited portions of Reaches 5C, 6, and 8 to support the remediation in those 
areas.  Despite the implementation of restoration methods for these habitats, as described 
in the pertinent restoration methods subsections of Section 5.3, these habitats would 
experience long-term adverse impacts.  The long-term post-restoration impacts on these 
types of habitats were described generally in Sections 5.3.4.4 (for floodplain forests), 
5.3.5.3 (for shrub and shallow emergent wetlands), and 5.3.8.4 (for upland habitats).   

The long-term negative impacts anticipated from access roads and staging areas under 
SED 5 are generally comparable to those described in Section 6.3.5.3 for SED 3.  As such, 
the summary of such impacts presented in that section also applies to SED 5, except that 
the extent of such impacts would be somewhat greater under SED 5.  At a minimum, these 
impacts would be expected to last for decades, and the extent and timing of the return of 
the affected habitats to pre-remediation conditions are uncertain. 

Long-Term Impacts on State-Listed Species 

As noted above, SED 5 would affect portions of the Priority Habitats of 25 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that SED 
5 would involve a “take” of at least 23 of these species and would adversely affect a 
significant portion of the local population of at least 13 of them.  The table below lists the 25 

                                                      

198  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under SED 5 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas 
(e.g., agricultural fields and cultural grasslands) (30 acres), with additional impacts occurring in 
forested uplands (9 acres) and in shrub swamp, wet meadow, and emergent marsh habitats (1 acre).  
While there would be no impacts associated with access roads and staging area in Reach 7, 
approximately 2 acres of upland forest would be impacted by such facilities in Reach 8. 
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state-listed species whose Priority Habitat would be affected by SED 5, along with those for 
which SED 5 would result in a take and those for which SED 5 would impact a significant 
portion of the local population: 

Table 6-30 – Impacts of SED 5 on State-Listed Species  

Species with Priority Habitat Affected 
by SED 5 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Yes 

Arrow clubtail Yes Yes 

Bald eagle Yes Unlikely 

Black maple Yes Unlikely 

Bristly buttercup Yes Possibly 

Brook snaketail Yes Yes 

Bur oak Yes No 

Common moorhen Yes Yes 

Crooked-stem aster Yes No 

Foxtail sedge Yes Possibly 

Gray’s sedge Possibly No 

Hairy wild rye Yes Possibly 

Intermediate spike-sedge Yes Yes 

Jefferson salamander No No 

Mustard white Yes Possibly 

Narrow-leaved spring beauty Yes No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes Yes 

Riffle snaketail Yes Yes 

Spine-crowned clubtail Yes Yes 

Triangle floater Yes Yes 

Wapato Yes Yes 

Water shrew Yes Yes 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 
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Long-Term Impacts on Aesthetics and Recreational Use  

SED 5 would have long-term impacts on the aesthetic features of the natural environment.  
The sediment removal and capping activities throughout Reaches 5 and 6, along with bank 
stabilization in approximately 14 linear miles (7 miles on both banks) of Reaches 5A and 
5B, would alter the appearance of the River over the course of those construction activities 
and for a period thereafter.  Since the bank stabilization efforts would result in the 
permanent loss of mature overhanging trees on the banks, they would permanently change 
the vegetative community on those banks to a more open, exposed community, and thus 
the natural appearance of the banks would never resemble the banks’ appearance prior to 
remediation.   

The construction of an extensive network of roadways and staging areas on both sides of 
the River to support the implementation of SED 5 would also cause long-term impacts on 
the aesthetics of the floodplain.  The placement of these roadways and staging areas would 
remove trees and vegetation, including in numerous forested areas.  This would change the 
appearance of those areas until such time (if ever) that they return to their prior state.  As 
discussed previously, where mature trees are cut down, it would take at least 50 to 100 
years for a replanted forest community to develop an appearance comparable to its current 
appearance.  The presence of these cleared areas would detract from the natural pre-
remediation of those areas until such time as the restoration plantings have matured.   

In addition to their aesthetic value, the areas that would be subject to remediation under 
SED 5 include areas used for canoeing, fishing, hiking, waterfowl hunting, hiking, and 
general recreation.  These recreational activities would be disrupted by the implementation 
of SED 5.  These disruptions would last not only during the remediation period, but until the 
areas have sufficiently recovered to support such uses.    

Long-Term Impacts on Fluvial Geomorphic Processes  

In addition to reducing or preventing bank erosion and lateral channel migration, the 
stabilization of the banks in Reaches 5A and 5B, as well as the capping and armoring of the 
riverbed in those reaches, would reduce the supply of sediment to the River.  The potential 
impacts of this reduction in sediment supply on geomorphological processes within the 
River, such as sediment transport, deposition/erosion patterns, and changes in channel 
width, depth, and slope, as well as on water depth and current velocities in the River, were 
described for SED 3 in Section 6.3.5.3.  As discussed there, based on geomorphological 
considerations and modeling, the reduction in sediment load associated with riverbank 
stabilization and riverbed armoring would not be expected to result in a large-scale, long-
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term impact on these in-river morphologic processes or on in-river hydrologic characteristics 
such as water depth and current velocity.  This conclusion would also apply to SED 5.199   

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate the long-term adverse impacts caused by the implementation of SED 
5, various restoration methods are available (measures to avoid or minimize adverse 
impacts were described in Section 5.2).  Restoration methods for the types of habitats that 
would be affected by SED 5 are described in Sections 5.3.1.3 for aquatic riverine habitat, 
5.3.2.3 for the riverbanks, 5.3.3.3 for impoundments such as Woods Pond and Rising Pond, 
and 5.3.6.3 for backwaters, and in the other pertinent restoration methods subsections in 
Section 5.3 for the habitats that would be affected by access roads and staging areas.  
However, as discussed above, implementation of these restoration methods would not 
prevent long-term impacts from the remedial construction activities in SED 5.   

6.5.6 Attainment of IMPGs  

As part of the evaluation of SED 5, average PCB concentrations in surface sediment and 
fish predicted by EPA’s model at the end of the 52-year projection period have been 
compared to applicable IMPGs.  For these comparisons, model-predicted sediment and fish 
PCB concentrations were averaged in the manner discussed in Section 3.5.  The sections 
below describe the human health and ecological receptor IMPG comparisons for SED 5, 
and those comparisons are shown in Tables 6-31 through 6-36. 

As described below, PCB concentrations in some areas are sufficiently low that certain 
IMPGs would be achieved prior to any active remediation of sediments, while some other 
IMPGs would be achieved at some point within the 52-year model simulation period, and 
other IMPGs would not be met (if at all) for many years after the modeled period.  The 
numbers of years needed to achieve the IMPGs are presented in Tables 6-31 through 6-
36.200  In addition, figures in Appendix K show temporal profiles of model-simulated PCB 
concentrations for each of the IMPG comparisons described in this section (including the 

                                                      

199  Similar to SED 3, model results for SED 5 suggest that bank stabilization and bed armoring, as 
represented by EPA’s model, would produce some relatively large changes in bed elevation in some 
discrete localized areas (mainly in Reaches 5A and 5B), but would have a relatively small overall 
impact on larger-scale bed elevation changes over the 26-year simulation relative to SED 1 (no 
action).  As expected, the reduction in sediment loading associated with bank and bed remediation 
under SED 5 is predicted to result in slight decreases in net deposition, relative to SED 1 (which 
included bank and bed erosion), within several areas of the River (mainly in Reaches 5A and 5B). 
200  The extent to which SED 5 is predicted by the model to accelerate attainment of the IMPGs 
relative to natural processes can be seen by comparing these tables to the comparable tables for SED 
1 (see Section 6.1.6 above).   
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estimated time to achieve each IMPG).  Where certain IMPGs would not be achieved by the 
end of the model projection period, the number of years to achieve the IMPGs has been 
estimated by extrapolating the model projection results beyond the 52-year simulation 
period, as directed by EPA, using the extrapolation method described in Section 3.2.1.  As 
previously noted, such extrapolation produces estimates that are highly uncertain.  
Nonetheless, the extrapolated estimates of time to achieve the IMPGs that are not met 
within the 52-year model projection period are described below.201 

6.5.6.1  Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) PCB concentrations would achieve the RME IMPGs based on a 10-5 cancer risk and a 
non-cancer HI of 1 in all eight sediment exposure areas (Table 6-31).  Many of these 
IMPGs are achieved prior to the start of the remediation, while the others would be 
achieved in time periods generally ranging from 2 to 25 years.  

For human consumption of fish, the average fish PCB concentrations predicted by the 
model in Year 52, when converted to fillet-based concentrations, would not achieve the fish 
consumption IMPGs based on RME assumptions in any of the Massachusetts reaches 
(except for the IMPGs based on a 10-4 cancer risk, but not the corresponding non-cancer 
IMPGs, in a few subreaches) (Table 6-32).  However, in the Connecticut impoundments, 
the CT 1-D Analysis indicates that SED 5 would achieve the RME IMPGs associated with a 
10-5 cancer risk as well as non-cancer impacts.202   

                                                      

201  Also, as described in Section 3.2, bounding simulations have been conducted with the model to 
evaluate the significance of various assumptions regarding the East Branch PCB boundary condition 
and sediment residual values, as directed by EPA. For SED 5, application of the “lower bound” 
assumptions in the model did not result in the attainment of any additional IMPGs, beyond those 
attained using the “base case” assumptions, for the receptors/averaging areas described below.  
Therefore, the discussion below focuses on IMPG attainment resulting from the application of the 
“base case” model assumptions.  (Full comparisons between model results for the base case and 
lower-bound simulations are provided in Appendix K.)  
202  SED 5 would also achieve some of the CTE-based IMPGs in Massachusetts, particularly under a 
probabilistic analysis in Reaches 5 and 6, as well as all CTE IMPGs in Connecticut (Table 6-32). 

In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s sole use of largemouth bass in the “blended fish” calculations used for 
human health risk comparisons.  To assess this sensitivity, the method used by EPA in the HHRA to 
calculate a “blended” fish concentration was adapted for use with the species simulated by EPA’s 
FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method to 
FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
comparisons described above.  For SED 5, this change in averaging method (and resulting increase in 
concentration) would not change the IMPG assessment presented in Table 6-32, except that the non-
cancer (adult) deterministic CTE IMPG would no longer be achieved in Reaches 7A and 7H and the 
10-5 cancer probabilistic CTE IMPG would no longer be achieved in Reach 7E. 
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Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 meals per year, based on a 
deterministic approach and a 10-5 cancer risk as well as non-cancer impacts, would take 
160 to >250 years in the PSA and >250 years in Reaches 7 and 8. 

6.5.6.2  Comparison to Ecological IMPGs203 

For benthic invertebrates, predicted average surface sediment concentrations would 
achieve the upper-bound IMPG (10 mg/kg) within the model period in all 32 averaging 
areas and would achieve the lower-bound IMPG (3 mg/kg) in all areas except for three 
subreaches in Reach 7 (Table 6-33).  These levels would generally be achieved 
immediately following completion of remediation in Reaches 5 and 6.  

For amphibians (similar to SED 4), predicted surface sediment PCB levels in the 
backwaters at the end of the modeled period would achieve the upper-bound IMPG (5.6 
mg/kg) in 27 of the 29 backwater areas evaluated, and would also achieve the lower-bound 
IMPG (3.27 mg/kg) in 21 of those areas (Table 6-34).  Time to achieve the IMPGs (where 
achieved) generally ranges from approximately 5 to 50 years.  In the backwater areas that 
would not achieve the IMPGs by the end of the modeled period, extrapolated estimates 
indicate that the IMPG would be achieved within various times between 60 and >250 years. 

For fish, the model-predicted average whole-body fish PCB concentrations would achieve 
the applicable IMPGs for both warmwater and coldwater fish (55 and 14 mg/kg) in all 
reaches (Table 6-35).  Estimated times to achieve these IMPGs in reaches where they are 
not already met prior to the start of the model projection range from 3 to 14 years for 
warmwater fish, and from 11 to 30 years for coldwater fish. 

For insectivorous birds (represented by wood duck) and piscivorous mammals (represented 
by mink), the model-predicted surface sediment concentrations have been compared to 
selected target sediment levels of 1, 3, and 5 mg/kg, as discussed previously.  For 
insectivorous birds, the predicted surface sediment concentrations are below the target 
sediment levels of 3 and 5 mg/kg in all 12 averaging areas and below the 1 mg/kg target 
level in 10 of those 12 areas (Table 6-36).  For piscivorous mammals, the model-predicted 
surface sediment concentrations are below all three target sediment levels in both 

                                                      

203  While this section describes the extent to which SED 5 would achieve the IMPGs for ecological 
receptors, it is also critical to consider the adverse impacts from implementation of that alternative on 
the ecological receptors that the IMPGs are designed to protect, as discussed in Sections 6.5.5.3 and 
6.5.8, and to balance those impacts against the residual risks of PCBs in determining overall 
environmental protectiveness, as discussed in Section 6.5.11. 
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averaging areas (Table 6-36).  For both receptor groups, the times to achieve the various 
target levels are highly variable, and range between 1 and 70 (extrapolated) years.204  

For piscivorous birds (represented by osprey), the model-predicted average whole-body fish 
PCB concentrations would achieve the applicable IMPG in 13 of the 14 modeled reaches – 
i.e., all except Reach 7B (Table 6-35).   Estimated times to achieve the IMPG in reaches 
where it is not already met prior to the start of the model projection range from 10 to 40 
years.  In Reach 7B where the IMPG is not attained within the 52-year projection period, the 
extrapolated time to achieve this IMPG is >250 years.205   

Finally, for threatened and endangered species (represented by the bald eagle), the model-
predicted average whole-body fish PCB concentrations would achieve the applicable IMPG 
(30.4 mg/kg) in all reaches (Table 6-35).  Estimated times to achieve these IMPGs (in 
reaches where they are not already met prior to the start of the model projection) range 
from 3 to 14 years.206 

6.5.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which SED 5 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below.  

                                                      

204  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, SED 5 
has been paired with FP 4.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 5, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3).   
205 In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in only two changes in IMPG attainment under SED 5 (i.e., the osprey 
IMPG would no longer be met in Reaches 7C and 7G). 
206  EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE to 
consider the impact of each alternative on ecological receptors, including threatened and endangered 
species, in Connecticut.  Estimated surface sediment PCB concentrations in the Connecticut portion 
of the River under SED 5 at the end of the simulation period are 0.004 to 0.008 mg/kg, and estimated 
fish PCB levels (whole body) in the Connecticut impoundments at the end of the projection period 
under SED 5 are in the range of 0.03 to 0.07 mg/kg (Table 6-29).  All of these sediment and fish 
concentrations are well below the IMPGs for ecological receptors (including threatened and 
endangered species).      
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Reduction of Toxicity:  SED 5 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the sediment.  However, if free NAPL, drums of liquid, or the like 
should be encountered (which is not anticipated), those wastes would be segregated and 
sent off-site for treatment and disposal.     

Reduction of Mobility:  SED 5 would reduce the mobility of PCBs in the River by removing 
approximately 377,000 cy of sediment containing PCBs in Reaches 5 and 6 and placing a 
cap over those areas, stabilizing the banks in Reaches 5A and 5B, including the removal of 
approximately 35,000 cy of PCB-containing soils from those banks, and placing a cap over 
the remaining sediments in Reach 5 and Woods Pond.  In total, caps would be placed over 
approximately 42 acres in Reach 5A, 27 acres in Reach 5B, 57 acres in Reach 5C, and 60 
acres in Woods Pond.  These caps would prevent or minimize the mobility of PCBs in the 
underlying sediments.  In addition, a thin-layer cap would be placed over portions of the 
Reach 5 backwater areas (61 acres) and in Rising Pond (41 acres) to accelerate the 
recovery of those areas.  

Reduction of Volume:  SED 5 would reduce the volume of sediment containing PCBs and 
the mass of PCBs present in the River through the removal of a total of 412,000 cy of 
sediments/bank soils containing approximately 18,800 lbs of PCBs. 

6.5.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of SED 5 has included consideration of the short-
term adverse impacts of implementing this alternative on the environment (considering both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along transport routes), and on the workers involved in the remedial activities.  
Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Since the remedial actions under 
SED 5 would be spread out over the overall remedial action period and area, the short-term 
impacts would not last for the entire duration of the project in all affected areas.  
Nevertheless, since the extent and duration of remediation activities under SED 5 are 
greater than that under SED 3 and SED 4, the short-term impacts would be more extensive 
and would occur over a longer time period in the Rest of River.   

Impacts on the Environment – Effects Within PSA  

The short-term adverse impacts on the environment resulting from implementation of SED 5 
would include: potential impacts to the water column, air, and biota in the Rest of River area 
during excavation, capping, and thin-layer capping activities; alteration/destruction of 
benthic habitat in the areas subject to those activities; alteration of riverbank habitat and 
associated biota due to bank stabilization activities; and loss of floodplain habitat and 
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disruption to the biota that reside in the floodplain due to the construction of supporting 
facilities.  Short-term impacts specifically associated with each remedial component are 
described below.   

Sediment Removal:  The sediment removal activities in Reaches 5 and 6 (377,000 cy over 
126 acres) would result in resuspension of PCB-containing sediment due to the invasive 
nature of removal operations.  Resuspension to the water column outside the work area 
would be controlled in Reaches 5A and 5B, as removal activities in those areas would be 
conducted in the dry using sheetpile containment.  However, the potential for sediment to 
be released from the work area exists during sheetpile installation or due to overtopping of 
sheeting during a high flow event.  For Reach 5C and Woods Pond, activities would be 
conducted in the wet through use of barge-mounted mechanical excavators, with silt 
curtains used to mitigate sediment releases to downstream reaches.  In those areas, some 
sediment containing PCBs would be released from the work area through the excavation 
process even though the area would be surrounded by silt curtains.207  In addition, boat and 
barge traffic could resuspend sediment during the construction phase.   

In addition, sediment removal activities, particularly when conducted in the wet (even with 
the use of silt curtains), would be expected to result in short-term increases in PCB 
concentrations in biota downstream of the removal work areas.  As described in Section 
6.4.8, such increases have been noted at other sites where dredging in the wet has 
occurred (e.g., Upper Hudson River and Grasse River) and even where excavation in the 
dry has been conducted (e.g., Upper ½-Mile Reach); and such results would likewise be 
expected to occur under SED 5.      

The potential also exists during sediment and bank soil removal and related processing 
activities for airborne releases that could impact downwind communities.    

Implementation of SED 5 would cause a loss of aquatic habitat in 126 acres of Reaches 5A, 
5B, 5C, and 6 where sediment removal would occur.  A general discussion of the immediate 
and near-term impacts of sediment removal and capping in aquatic riverine and 
impoundment habitats was provided in Sections 5.3.1.2 and 5.3.3.2, respectively.  The 
short-term impacts of removal/capping in Reach 5A under SED 3 were summarized in 

                                                      

207  For example, the recent experience of mechanical dredging of the Upper Hudson River from 
barges showed an overall PCB resuspension rate of 3% at least a mile downstream of the dredging 
operations, with a rate of approximately 4% outside areas with resuspension controls (Anchor QEA 
and ARCADIS, 2010).  Similarly, the resuspension rates of 1.3% to 5.8% of solids were observed 
during pilot clamshell dredging in the Passaic River (Lower Passaic River Restoration Project 
Environmental Dredging Pilot Study Work Group, 2009).  If 3% of the PCB mass dredged in Woods 
Pond and Reach 5C under SED 5 were lost to the water column, that would equate to approximately 
170 lbs of PCBs. 
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Section 6.3.8.  The same impacts would apply under SED 5 to the removal areas in 
Reaches 5 and 6.  These impacts include removal of the natural bed material, woody 
debris, and aquatic vegetation which are used as habitat by both fish and benthic 
invertebrates; direct loss of benthic invertebrates and other aquatic organisms (e.g., reptiles 
and amphibians) residing in the sediments during the removal; a disruption and 
displacement of fish; alteration of habitat for birds and mammals that live adjacent to the 
River and feed and disperse in areas subject to remediation; and colonization by invasive 
species.  Overall, the short-term adverse impacts from removal under SED 5 would affect 
approximately 84 more acres of aquatic habitat than SED 3 and approximately 35 more 
acres than SED 4.    

Bank Stabilization:  Bank stabilization activities in Reaches 5A and 5B would have 
immediate adverse effects on the riparian corridor bordering the River, which provides 
habitat that is unique to its position on the landscape.  These impacts were described for 
SED 3 in Section 6.3.8 and would also occur under SED 5.   

Capping:  Capping activities in Reaches 5C and 6 would be performed during low flow 
periods.  While resuspension is possible due to capping activities, the potential for 
resuspension of PCB-containing sediment is anticipated to be less than during removal 
activities, since capping would involve placing clean material on undisturbed native 
sediment, and silt curtains would be in place in an effort to limit transport of cap material 
and solids to downstream reaches.   

Placement of a cap (without removal) as part of SED 5 would occur over 37 acres in Reach 
5C and 23 acres in Woods Pond.  In Reach 5C, the cap placement would have immediate 
impacts on the aquatic communities.  Those impacts were generally described in Section 
5.3.1.2, and would largely be the same as those of sediment removal followed by capping   
In addition, in shallow shoreline areas where the cap thickness would approach or exceed 
the water depth and consolidation of the underlying sediment does not occur, the increase 
in substrate elevation resulting from the cap could change the vegetative characteristics of 
these riverine wetlands and the biota dependent on them.  In Woods Pond, placement of 
the cap in the “deep hole” area would bury plants and invertebrates, if any, present at the 
time of placement, and would cause a temporary disruption and displacement of fish in and 
near that area, as well as of birds and mammals that feed on those fish. 

Thin-Layer Capping:  Thin-layer capping activities in the Reach 5 backwaters and Rising 
Pond would be performed by placement of a thin layer of sand over the undisturbed native 
sediment.  Based on data collected during the Silver Lake capping pilot study, there is little 
potential for thin-layer capping to resuspend PCB-containing sediments into the overlying 
water column.   
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Placement of a thin-layer cap as part of SED 5 would occur over 102 acres of the River, 
and would have short-term impacts on aquatic vegetation and benthic invertebrates in those 
areas.  Immediate and near-term impacts of thin-layer capping were described in Sections 
5.3.3.2 for impoundments and 5.3.6.2 for backwaters.  These impacts were also 
summarized in Section 6.3.8 for the thin-layer capping in Reach 5C and Woods Pond under 
SED 3.  Similar impacts would occur from the placement of thin-layer caps in the Reach 5 
backwaters and Rising Pond under SED 5.  

Supporting Facilities:  Construction of access roads and staging areas in the floodplain and 
other areas near the River would result in the loss of the habitats in those areas and the 
loss of the wildlife that they support.  It is anticipated that SED 5 would require a total of 
approximately 90 acres for access roads and staging areas (approximately 48 acres within 
the 10-year floodplain).  The principal habitat types affected were identified in Section 
6.5.5.3; they include floodplain forests, shrub and shallow emergent wetlands, disturbed 
upland habitats such as agricultural fields and cultural grasslands, and upland forests.  The 
short-term adverse impacts on these habitats from the construction and use of access 
roads and staging areas under SED 5 would be largely the same as those described in 
Section 6.3.8 for the support facilities under SED 3, except that the total acreage affected 
would be greater under SED 5. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through sediment 
removal/capping and related ancillary activities during the implementation of SED 5.   

The total calculated emissions from SED 5 would amount to approximately 93,000 tonnes 
of GHG emissions, with 38,000 tonnes resulting from direct emissions (primarily from 
construction activities, transportation, and mulch decay/sequestration of removed 
vegetation), 2,300 tonnes from indirect emissions (associated with electricity for water 
treatment), and the remaining 53,000 tonnes from off-site emissions (primarily from 
manufacture of steel sheeting and of cement for stabilization, as well as diesel refining).  
The total GHG emissions estimated for this alternative are equivalent to the annual output 
of 18,000 passenger vehicles.  

Impacts on Local Communities and Communities Along Transport Routes 

SED 5 would result in short-term impacts to the local communities in the Rest of River area.  
These short-term effects would include disruption of recreational canoeing and other river-
related and land-side activities along the River and within the floodplain due to the 
remediation and the construction of access roads and staging areas, as well as increased 
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noise and truck traffic.  Under SED 5, these impacts would primarily affect portions of 
Reaches 5 and 6 for an estimated 18 years, with impacts to Rising Pond occurring over 1 
year.     

Impacts on Recreational Activities:  Recreational activities in the areas that would be 
affected by SED 5 include fishing, canoeing, hiking, waterfowl hunting, and general 
recreation.  During the period of remedial construction, restrictions on such recreational 
uses of the River and floodplain would be imposed in the areas in which remediation-related 
activities are taking place.  Due to safety considerations, boaters, hikers, anglers, and 
hunters would not be able to use the River or floodplain in the areas where such activities 
are being conducted.  Further, bank stabilization activities in Reaches 5A and 5B would 
remove the ability of recreational anglers, hunters, and hikers to use those areas during 
construction.  Aesthetically, the presence of the heavy construction equipment and cleared 
or disturbed areas would detract from the visually undisturbed nature of the area.  

Increase in Truck Traffic:  Due to the need to deliver equipment and capping/stabilization 
materials to the work areas and to remove excavated materials from those areas, truck 
traffic in the area would increase over current conditions.  It is expected that this increased 
truck traffic would persist for the duration of SED 5 (approximately 18 years).  As an 
example, if 20-ton capacity trucks were used to transport excavated sediments and bank 
soils from the staging areas to the disposal or treatment facilities, it would take 
approximately 34,000 truck trips to do so (1,890 truck trips per year for a 18-year 
implementation period).  Additional truck trips would be necessary to transport capping and 
stabilization materials (sand and stone), as well as materials for the construction of staging 
areas and access roads, to the site.  Assuming the use of 16-ton capacity trucks for local 
hauling of such materials, approximately 63,500 truck trips (3,530 truck trips per year) would 
be required for that purpose.  The increased traffic would increase noise levels and 
emissions of vehicle/equipment exhaust and nuisance dust to the air.  Noise in and near the 
construction zone could affect those residents and businesses located near the work areas 
(i.e., between the Confluence and Woods Pond and, for a shorter period, near Rising 
Pond).   

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the sediment remedial alternatives.  This analysis 
focuses on the increased truck traffic that would be necessary to transport clean materials 
to the site for implementation of the alternatives and to dispose of used access road and 
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staging area materials following remediation.208  This analysis indicates that the increased 
truck traffic associated with SED 5 would result in an estimated 2.97 non-fatal injuries due 
to accidents (average annual non-fatality injury estimate of 0.16) with a probability of 95% of 
at least one such injury, and an estimated 0.14 fatalities from accidents (average fatality 
estimate of 0.0076) with a probability of 13% of at least one such fatality.   

Potential Measures to Avoid, Minimize or Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.209  These 
measures would consist of the ones identified in Section 5.7 and summarized in Section 
6.3.8 above.  Despite the implementation of these measures, however, detrimental effects 
of construction and short-term impacts and risks associated with implementation of SED 5 
would be inevitable.  

Risks to Remediation Workers 

There would be health and safety risks to site workers implementing SED 5.  
Implementation of SED 5 is estimated to involve 892,927 man-hours over an 18-year 
timeframe.  The analysis in Appendix N of potential risks to workers from implementation of 
the sediment alternatives indicates that implementation of SED 5 would result in an 
estimated 8.23 non-fatal injuries to workers (average annual non-fatality injury estimate of 
0.45) with a probability of 100% of at least one such injury, and an estimated 0.09 worker 
fatalities (average annual fatality estimate of 0.005) with a probability of 9% of at least one 
such fatality.  Engineering controls and OSHA procedures designed to mitigate risks to 
remediation workers would be instituted.   

6.5.9 Implementability 

6.5.9.1 Technical Implementability  

The technical implementability of SED 5 has been evaluated considering the factors 
identified below.  

                                                      

208  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
treatment or disposal locations are evaluated under the relevant treatment/disposition alternatives. 
209 The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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General Availability of Technologies:  SED 5 would be implemented using well-established 
and available in-river remediation methods and equipment.  Similarly, land-based support 
areas would be constructed using commonly available construction technologies.  Further, 
well-established and readily available equipment would also be used to monitor the 
remedial alternative both during and following implementation. 

Ability To Be Implemented:  The technologies and process options that are part of SED 5 
would be technically implementable in the reaches where they would be applied.  Sediment 
removal followed by capping is a functional remedy for use both in higher energy river 
reaches such as Reach 5A and parts of Reach 5B, and in shallow, lower water velocity river 
reaches like those found in portions of Reach 5C and Woods Pond.  Sediment removal 
would be performed in the dry in Reaches 5A and 5B, and in the wet in Reach 5C and 
Woods Pond.  Each technique has been used at other locations (see Section 6.4.5.2).  
Sediment removal and subsequent capping would be performed in a manner to cause no 
net loss of flood storage capacity. 

Capping without prior removal would be implemented in portions of Reach 5C and Woods 
Pond where the water is relatively deep, which are suitable conditions for such capping.  In 
addition, thin-layer capping to enhance the ongoing natural recovery process would be 
applied in low velocity areas with shallow water depths – i.e., Reach 5 backwaters and 
Rising Pond – which have suitable conditions for this technique.  

The potential impacts on flood storage capacity resulting from the placement of cap 
materials in these reaches under SED 5 were assessed by comparing EPA model 
predictions of the area of floodplain within Reaches 5 and 6 inundated during a high flow 
event to that predicted under SED 1 during the same event (using a 2-year flow event in 
Year 48 of the model projections, as discussed for SED 3 in Section 6.3.9.1).  In Reach 5 
backwaters, Woods Pond, and Rising Pond, the backwater effects are controlled by the 
dams and thus no flood storage capacity impacts are expected.  In Reach 5C, the potential 
would exist for the cap to increase water level/flood frequency.  Under SED 5, the model-
predicted area of inundation within the floodplain of Reaches 5 and 6 during the 2-year flow 
event in Year 48 of the projection increased by 1% over that predicted under SED 1 (827 
acres compared to 817 acres).  This analysis suggests that the cap would have a limited 
impact on flood storage.  A more refined assessment of floodplain storage would be 
developed during design.  If necessary, additional flood storage capacity would be obtained 
to accommodate placement of caps if this alternative were selected. 

Riverbank stabilization, including the removal of bank soils where necessary, would be 
performed in Reaches 5A and 5B.   Conceptual stabilization techniques were described in 
Section 3.1.4 and Appendix G, but the actual stabilization techniques that would be used if 
this alternative were selected would be determined through the detailed design process.  
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Those techniques would be designed to avoid any significant net reduction in flood storage 
capacity in the relevant river stretches.    

MNR with institutional controls would be implemented in the downstream reaches.  
Monitoring to track changes in PCB concentrations following the SED 5 remedial activities 
would be performed using readily available methods and materials, such as have been 
used previously in the River.  Similarly, the continued maintenance of biota consumption of 
advisories would be expected to use similar techniques to those used previously. 

Support facilities in the floodplain area necessary for implementation of SED 5 could readily 
be constructed using commonly available construction techniques.    

Reliability:  The remediation technologies that comprise SED 5 are considered reliable, as 
shown through implementation at other sites and in portions of the Housatonic River 
upstream of the Confluence.  The use of these technologies at other sites was described in 
Sections 6.3.5.2, 6.4.5.2, and 6.5.5.2.  However, the habitat restoration technologies for 
some of the affected habitats cannot be considered reliable in terms of their ability to re-
establish the pre-remediation conditions and functions of those habitats, as discussed in 
Sections 6.5.5.2 and 6.5.5.3.   

Availability of Space for Support Facilities:  Implementation of SED 5 would require 
construction of access roads and staging areas at various locations within the floodplain.  
As noted previously, an estimated 90 acres of space would be needed, and appear to be 
available to support SED 5 activities based on the conceptual site layout (assuming that the 
necessary access agreements can be obtained).  Development of staging areas and 
access roads would be sequenced and constructed appropriately over the approximate 18-
year implementation period.   

Availability of Cap/Stabilization Materials:  Materials required for cap construction and bank 
stabilization must be of suitable quality for their intended purposes.  A total of approximately 
624,000 cy of sand/fill/stone materials would required for capping, thin-layer capping, and 
bank stabilization activities (i.e., 378,000 cy of sand/clean fill and 246,000 cy of armor stone 
and riprap).  For purposes of this Revised CMS Report, adequate material sources are 
assumed to be available, although their proximity to the site is uncertain.  An evaluation 
would be required during design activities to confirm material availability.  

Ease of Conducting Additional Corrective Measures:  Future corrective measures, if needed 
to perform cap or bank maintenance or conduct additional remediation, would likely be 
implementable, subject to the same technical and logistical constraints applicable to the 
initial implementation of SED 5.  Ease of implementation would be directly related to the 
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extent of the additional corrective measure (i.e., area and/or volume to be addressed) and 
the ease of access (i.e., location of target area and proximity of access areas). 

Ability to Monitor Effectiveness:  The effectiveness of SED 5 would be determined over time 
through long-term monitoring to document reductions in PCB concentrations in the water 
column, sediment, and fish tissue in various reaches of the River.  Periodic monitoring (i.e., 
visual observation and sampling) of the capped sediments and restored riverbanks would 
allow for an evaluation of cap integrity and effectiveness as well as bank stability.  Such 
activities have been successfully performed on the upper portions of the Housatonic River 
and at other sites previously.  Equipment and methods for this type of monitoring are readily 
available. 

6.5.9.2 Administrative Implementability  

The administrative implementability of SED 5 has been evaluated in consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of SED 5 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action (unless waived).  An evaluation of compliance with potential ARARs 
for SED 5 is provided in Tables S-5.a through S.5-c in Appendix C and summarized in 
Section 6.5.4.  

Access Agreements:  Implementation of SED 5 would require GE to obtain access 
permission from the owners of properties in Reaches 5 and 6 where remedial work or 
ancillary facilities would be necessary to carry out the alternative.  Although many of these 
areas are owned by the Commonwealth or the City of Pittsfield (which have agreed to 
provide access), it is anticipated that access agreements may be required from 
approximately 30 to 40 other landowners.  Obtaining such access agreements could be 
problematic in some cases.  If GE should be unable to obtain access agreements with 
particular property owners, GE would request EPA’s assistance. 

Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in the 
dissemination of information to the public and surrounding communities regarding those 
advisories.  In addition, obtaining access to state-owned lands would require coordination 
with the state agencies that own that land.  Finally, both prior to and during implementation 
of SED 5, GE would need to coordinate with EPA, as well as state and local agencies, to 
provide as-needed support with public/community outreach programs.  
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6.5.10 Cost 

The estimated total cost for implementation of SED 5 is $285 M (not including 
treatment/disposition costs).  The estimated capital cost is $274 M, assumed to occur over 
an 18-year construction period.  Estimated annual OMM costs include costs for a 5-year 
inspection and maintenance program for the restored riverbed and riverbanks, thin-layer 
cap areas, and restored staging areas and access roads; these costs range from $15,000 
to $375,000 per year (depending on which reach is being monitored), resulting in a total 
cost of $3.1 M.  The estimated annual OMM costs for SED 5 also include implementation of 
a long-term water, sediment, and fish monitoring program, as well as implementation of 
institutional controls, for a period of 100 years following completion of construction on a 
reach-specific basis.  The estimated costs for the long-term program range from 
approximately $32,500 to $635,000 per year (depending on the extent of monitoring 
occurring within a given year), resulting in a total cost of $7.5 M.  The following summarizes 
the total capital and OMM costs estimated for SED 5. 

SED 5 Est. Cost Description

Total Capital $274 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM $10.6 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$285 M Total cost of SED 5 in 2010 dollars 

 
The total estimated present worth cost of SED 5, which was developed using a discount 
factor of 7%, an 18-year construction period, and an OMM period of 100 years on a reach-
specific basis, is approximately $164 M.  More detailed cost estimate information and 
assumptions for each of the sediment alternatives are included in Appendix Q.   

These costs do not include the costs of associated floodplain remediation or the costs of 
treatment/disposition of removed sediments/bank soil. The estimated costs for the 
combination of SED 5 and FP 4 are presented in Section 8.2.9, and the estimated costs for 
combinations of sediment remediation and treatment/disposition alternatives are presented 
in Section 10.  

6.5.11 Overall Protection of Human Health and the Environment – Conclusions  

As explained in Section 6.5.2, the evaluation of whether SED 5 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   
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General Effectiveness:  As discussed previously, SED 5 would result in a reduction in the 
potential for exposure of human and ecological receptors to PCBs in sediments, surface 
water, and fish by:  (a) permanently removing 377,000 cy of PCB-containing sediments in 
Reaches 5 and 6 and placing a cap over the underlying sediments; (b) stabilizing the 
riverbanks in Reaches 5A and 5B to address erosion of PCB-containing bank soil, including 
removal of 35,000 cy of bank soil; (c) placing a cap over 60 acres in the deeper parts of 
Reaches 5C and 6 where no excavation would be performed; (d) placing a thin-layer cap 
over 102 acres in the Reach 5 backwaters and in Rising Pond to reduce exposure 
concentrations and accelerate the process of natural recovery; and (e) relying on natural 
recovery processes in other areas.   As shown in Section 6.5.3, implementation of SED 5 is 
predicted to reduce the annual PCB mass in the River passing Woods Pond Dam from 20 
to 0.6 kg/yr, that passing Rising Pond Dam from 19 to 1.3 kg/yr, and that transported from 
the River to the floodplain in Reaches 5 and 6 from 12 to 0.3 kg/yr over the modeled period.   

Further, as discussed in Section 6.5.5.1, EPA’s model predicts that implementation of SED 
5 would result in a substantial permanent reduction in sediment and fish PCB 
concentrations.  For example, the model predicts that the fish PCB concentrations (whole 
body) would be reduced over the modeled period from 70-110 mg/kg to approximately 1-2 
mg/kg in Reaches 5 and 6, from 30-60 mg/kg to approximately 3-8 mg/kg in the Reach 7 
impoundments, from 30 mg/kg to approximately 2 mg/kg in Rising Pond, and from 1-2 
mg/kg to 0.03-0.07 mg/kg in the Connecticut impoundments.   

On the other hand, SED 5 would have substantial long-term negative impacts on many 
species, including the likely loss of some sensitive species from portions of the PSA, as 
discussed in Section 6.5.5.3, and would thus actually increase the risks to biota in the Rest 
of River as a result of habitat loss. 

Compliance with ARARs:  As explained in Section 6.5.4, SED 5 would achieve the 
chemical-specific ARARs except for the water quality criterion of 0.000064 µg/L, which 
should be waived as technically impracticable to attain.  Review of the potential location-
specific and action-specific ARARs indicates that SED 5 could be designed and 
implemented to meet many of those ARARs, but that a number of federal and state 
regulatory requirements would not be met.  As a result, to the extent that those 
requirements constitute ARARs, they would also need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  

Human Health Protection:  As discussed in Section 6.5.6.1, accepting EPA’s HHRA, SED 5 
would provide protection of human health from direct contact with sediments, since it would 
achieve IMPG levels based on a 10-5 cancer risk or lower, as well as all non-cancer IMPGs, 
in all sediment exposure areas, with the majority of those levels achieved at the present 
time.  For human consumption of fish, the fish PCB concentrations predicted to result from 
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SED 5 at the end of the 52-year simulation period, when converted to fillet-based 
concentrations, would not achieve the RME-based IMPGs (i.e., those based on unrestricted 
consumption of Housatonic River fish) in Reaches 5 through 8 (except for the RME 10-4 

cancer IMPG, but not the non-cancer IMPGs, in a few areas).  In the Connecticut 
impoundments, the CT 1-D Analysis indicates that SED 5 would achieve fish PCB levels 
within the range of the RME IMPGs in all impoundments within the modeled period.  Where 
the levels for unrestricted fish consumption are not achieved, institutional controls – 
specifically, fish consumption advisories – would continue to be utilized to provide human 
health protection from fish consumption.   

Environmental Protection:  As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  

As discussed in Section 6.5.6.2, the model results indicate that, by the end of the modeled 
period, SED 5 would achieve the IMPG levels for some ecological receptor groups.  
Specifically, SED 5 would result in sediment PCB concentrations within or below the IMPG 
range for benthic invertebrates (3 mg/kg to 10 mg/kg) in all averaging areas, and would 
achieve fish PCB levels below the IMPGs for both warmwater and coldwater fish (55 and 14 
mg/kg) and for threatened and endangered species (30.4 mg/kg) in all reaches.  For other 
receptor groups, SED 5 would achieve the IMPG in the great majority of areas.  Specifically, 
for amphibians, SED 5 would result in sediment PCB concentrations within or below the 
IMPG range (3.27 mg/kg to 5.6 mg/kg) in nearly all (27 of 29) of the backwaters; and for 
piscivorous birds, SED 5 would achieve the fish-based IMPG (3.2 mg/kg) in all reaches 
except one subreach of Reach 7.  For insectivorous birds, SED 5 would achieve the target 
sediment levels of 3 and 5 mg/kg in all averaging areas and the target level of 1 mg/kg in 10 
of the 12 areas; and for piscivorous mammals, SED 5 would achieve all three target 
sediment levels in both averaging areas.210   

As discussed in Section 2.1.1, attainment of IMPGs, as one of the Selection Decision 
Factors under the Permit, is not determinative of whether an alternative would provide 
overall protection of the environment, but rather is a consideration to be balanced against 
the other Selection Decision Factors.  Although SED 5 would not achieve the ecological 

                                                      

210  As discussed previously, attaining the target sediment levels for insectivorous birds and 
piscivorous mammals would allow achievement of the IMPGs for these receptors provided that the 
average floodplain soil concentrations in the same averaging areas are below the associated target 
floodplain soil levels (see Section 7). 
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IMPGs for a couple of receptor groups in a few areas, those exceedances are limited in 
area and are only slightly above the IMPG levels.  Given the fact that the local populations 
of these receptors extend through the numerous areas within the Rest of River where the 
IMPGs would be achieved, as well as nearby areas outside the Rest of River, these 
exceedances would not be expected to prevent the maintenance of healthy local 
populations of these receptors, let alone adversely impact the overall wildlife community in 
the Rest of River area.  This is supported by the fact that field surveys conducted by both 
EPA and GE, as well as other existing ecological information identified in Section 5.1.1, 
have documented the presence of numerous and diverse species (including state-listed 
rare species) in the PSA despite the presence of PCBs in this area for over 70 years. 

On the other hand, implementation of SED 5 would cause substantial short-term and long-
term adverse impacts on the environment, including the animal groups that the IMPGs are 
designed to protect.  The short-term impacts would include loss of the existing aquatic 
habitat in Reaches 5 and 6, loss of riparian habitat in the bank stabilization areas, 
resuspension of PCB-containing sediments during removal, and loss of floodplain habitat in 
areas where supporting facilities are constructed – all as discussed in Section 4.5.8.  Even 
more significantly, despite the implementation of restoration measures, implementation of 
SED 5 would result in substantial long-term and, in some cases, permanent adverse effects 
on the ecosystem.  These impacts were described in Section 6.5.5.3.  They include:   

• Alteration of the aquatic riverine habitat in Reaches 5A, 5B, and 5C for an uncertain 
length of time, with the result that the re-establishment of the current abundance of 
organisms and mix of species is also uncertain, the return of certain specialized and 
rare species is doubtful, and there would likely be an increase in invasive species; 

• Similar impacts in the Reach 5 backwaters, the shallower portions of Woods Pond, and 
Rising Pond; 

• The permanent loss of mature overhanging trees on the riverbanks and of vertical and 
undercut banks in Reaches 5A and 5B, with the consequent loss of the wildlife species 
that depend on those habitat features, as well as a reduction in animal slides and 
burrows on the banks and access routes for wildlife movement to and from the River; 

• Long-term impacts in the areas that would be cleared for access roads and staging 
areas, including loss of trees and, in some areas, wetlands, as well as changes in the 
soil stratigraphy and composition – all of which would, at a minimum, last for decades, 
with the extent and timing of recovery to pre-remediation conditions uncertain; and 
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• Fragmentation of the current, largely intact forested riparian corridors in the PSA, with 
the consequent loss of connectivity among habitats and disruption of the wildlife that 
depend on those corridors. 

As noted above, the standard of “overall protection” of the environment requires a balancing 
of the short-term and long-term ecological impacts of the alternatives with the residual risks.  
In particular, “it is important to determine whether the loss of a contaminated habitat is a 
greater impact than the benefit of providing a new, modified but less contaminated habitat” 
(EPA, 2005d, p. 6-6).  Based on such balancing, due to the substantial adverse ecological 
impacts summarized above, SED 5 would have a net negative ecological effect and thus 
would not provide overall protection of the environment.   

Summary:  Based on the foregoing considerations, SED 5 would meet the standard of 
providing overall protection of human health.  However, given the long-term harm to the 
unique ecosystem of the PSA that would result from its implementation, SED 5 would not 
meet the standard of providing overall protection of the environment.  

6.6 Evaluation of Sediment Alternative 6  

6.6.1 Description of Alternative  

SED 6 would include the removal of a total of 556,000 cy of sediment and riverbank soil 
(including 521,000 cy of sediment over 178 acres plus 35,000 cy of bank soil as part of 
bank stabilization over 14 linear miles of riverbank), engineered capping of a total of 223 
acres of river bottom including all removal areas and some non-removal areas, and thin-
layer capping of an additional 112 acres.  Specifically, the components of SED 6 include the 
following: 

• Reach 5A:  Sediment removal in the entire reach (134,000 cy over 42 acres), followed 
by capping; 

• Reach 5B:  Sediment removal in the entire reach (88,000 cy over 27 acres), followed by 
capping; 

• Reach 5C:  Sediment removal in the entire reach (186,000 cy over 57 acres), followed 
by capping; 

• Riverbanks in Reaches 5A and 5B:  Bank stabilization (14 linear miles, comprising both 
banks along 7 miles of River) and removal of bank soils where necessary as part of the 
stabilization (35,000 cy); 
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• Reach 5 backwaters:  Combination of removal with capping in areas with surface PCB 
concentrations greater than 50 mg/kg (24,000 cy over 15 acres) and thin-layer capping 
in areas with surface PCB concentrations between 1 and 50 mg/kg (55 acres); 

• Reach 6 (Woods Pond):  Combination of removal with capping (89,000 cy over 37 
acres) in shallower areas and capping without sediment removal (23 acres) in the “deep 
hole”; 

• Reach 7 impoundments:  Thin-layer capping (38 acres); 

• Reach 8 (Rising Pond):  Combination of capping without sediment removal (22 acres) 
in the “deep” portion of the Pond and thin-layer capping (19 acres) in the remaining 
“shallow” areas; and   

• Reach 7 (channel) and Reaches 9 through 16:  MNR  

Remediation would proceed from upstream to downstream to minimize the potential for 
recontamination of remediated areas.  Figures 6-15a-b identify the remedial action(s) that 
would be taken in each reach as part of SED 6.  Either capping or backfilling would be 
conducted following removal in the Reach 5 backwaters based on the PCB concentrations 
remaining following removal; this would be determined during design.  However, for 
purposes of this Revised CMS Report, it is conservatively assumed that capping would be 
conducted in the backwater areas.   

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 6.  It is estimated that SED 6 would require approximately 
21 years to complete.  A construction timeline for implementation of SED 6 is provided in 
Figure 6-16.  As described in Section 3.1.6.4, this timeline presents a general 
representation of the main components of the reach-specific remedial activities (e.g., 
removal, capping, bank stabilization, etc.), and illustrates the respective contributions of 
each activity to the overall implementation timeline, as well as the extent of activities that 
would be performed concurrently. 

Information on equipment, processes, and methods is provided in this description for 
purposes of the evaluations in this Revised CMS Report.  Details of the specific methods for 
implementation of the remedy would be developed during design based on engineering 
considerations and site conditions.  In addition, various options would be considered in an 
effort to avoid, minimize, or mitigate the adverse ecological impacts from implementation of 
the selected alternative.  A preliminary assessment of such options has been conducted 
and incorporated into SED 6 for purposes of evaluation, including alternate riverbank 
stabilization techniques, siting options for access roads and staging areas, timing and 
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sequencing of the work, and use of BMPs (all as discussed in Section 5.2) and potential 
restoration methods (as discussed in Section 5.3).  However, once a remedy is selected, 
such options and procedures would be assessed further during design. 

Site Preparation:  Prior to implementation of remedial activities, access roads and staging 
areas would be constructed to support implementation of this alternative.  Grubbing and 
clearing of vegetation would be necessary, and appropriate erosion and sedimentation 
controls would be put in place prior to construction.  Locations of the staging areas and 
access roads for SED 6 have been selected, considering site conditions (e.g., topography, 
habitat type, presence of residential areas, etc.) observed through site visits and aerial 
photographs, in an effort to minimize impacts on sensitive habitats and local communities to 
the extent practical (see Section 5.2.2).  Areas were specifically selected based on 
accessibility, existing land use, habitat type, and location relative to the floodplain.  An effort 
was made, where practical, to avoid sensitive habitats (e.g., forested floodplain areas, 
vernal pools, other wetlands) and heavily populated areas, and to utilize existing 
infrastructure.  The conceptual plans developed for this Revised CMS Report indicate that 
26 staging areas, occupying a total of 48 acres (10 acres within the floodplain), and 
approximately 21 miles of access roads covering 50 additional acres assuming a 20-foot 
road width (16 miles and 40 acres in the floodplain) would be constructed between the 
Confluence and Rising Pond to support implementation of SED 6.  The locations of these 
staging areas and access roads are shown on Figure 6-15a-b.  Further evaluations of the 
locations for staging areas, access roads, and other supporting infrastructure would be 
conducted during design. 

Sediment Removal:  Sediment removal would be performed in Reaches 5 and 6, as 
presented below.  

 Average Removal 
Depth (feet) 

Removal Volume 
 (cy) 

Acreage 

Reach 5A: 2 134,000 42 

Reach 5B: 2 88,000 27 

Reach 5C: 2 186,000 57 

Reach 5 backwaters: 1 24,000 15 

Reach 6 (Woods Pond): 1.5 89,000 37 

Totals:  521,000 178 

 

The areas over which removal would be conducted for the reaches listed above are shown 
on Figure 6-15a. 
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It is assumed that the excavations in Reaches 5A and 5B would be performed in the dry 
with conventional mechanical excavation equipment.  Sheetpiled cells would be established 
in the River to facilitate removal activities and limit downstream transport of sediment.  The 
design and construction of the sheetpile system would incorporate site-specific conditions to 
determine the appropriate sheet lengths, sheeting configuration, gauge, and depth of 
embedment, as described in Section 3.1.2.1.  A water treatment system with an assumed 
capacity of 450 gpm, located at each staging area, would be used to treat water pumped 
from the excavation areas.  In Reaches 5C, the Reach 5 backwaters, and Reach 6, it is 
assumed that the removal would be performed using hydraulic dredging.  In these areas, 
debris removal would be conducted prior to dredging, and silt curtains would be placed 
downstream of dredging areas in an effort to limit transport of suspended sediment.  
Periodic water column and air monitoring would be performed during implementation.   

Cap Placement:  Following excavation, caps would be installed in the dry in Reaches 5A 
and 5B prior to removal of the sheetpile, and caps would be installed in Reach 5C, Reach 5 
backwaters, and the shallow portion of Woods Pond through the water column (see Figure 
6-15a).  Caps would also be installed through the water column in the deeper portions of 
Woods Pond and Rising Pond without prior sediment excavation.  Removal of debris that 
could interfere with the performance of the cap would be conducted prior to cap material 
placement.  Cap materials would be transferred to the River using conventional earth-
moving equipment.   

For those areas where sediment removal is performed, the existing bathymetry would be 
maintained through construction of caps with a thickness similar to the removal depths.  For 
purposes of this Revised CMS Report, it has been assumed that in the Reach 5 
subreaches where sediment removal occurs, the caps would consist of 12 inches of sand 
(which may be amended by organic material to increase the TOC content), overlain by an 
armor stone layer of 12 inches to bring the riverbed to the pre-removal elevation.  In the 
areas of Woods Pond where removal would occur, the pre-removal depths would be 
achieved through placement of a cap consisting of 12 inches of sand and 6 inches of armor 
stone.  In the backwater areas, the pre-removal elevation would be achieved with a 12-inch 
stable sand layer (which may include some stone mixed in and may be amended by 
organic material), but no additional armor stone layer.  In the deeper portions of Woods 
Pond and Rising Pond where caps would be installed without prior sediment excavation, the 
cap would consist of 12 inches of sand and 6 inches of armor stone.  It should be noted that 
the composition and thickness of the sand layer and armor stone layer (where applicable) 
would be determined during design, and would be selected to limit the potential for 
migration of PCBs from underlying sediments and to resist erosion during high flows).  Silt 
curtains would be used during capping in the wet in an effort to limit downstream transport 
of suspended materials in the water column, and water column sampling would be 
performed.   
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Thin-Layer Cap Placement:  In the Reach 5 backwaters, following removal of sediments in 
the top foot with PCB concentrations over 50 mg/kg, a thin-layer cap would be installed over 
all remaining areas where PCB concentrations in the top foot exceed 1 mg/kg (55 acres).  A 
thin-layer cap would also be installed in the Reach 7 impoundments (38 acres) and the 
shallow portion of Rising Pond (19 acres), as shown on Figures 6-15a-b.  For purposes of 
evaluation, it is assumed that the thin-layer cap would consist of a 6-inch layer of sand. The 
thin-layer cap would be placed via a combination of techniques, including mechanical 
and/or hydraulic means.  For purposes of modeling, the material to be used for the thin-
layer cap is assumed to have similar properties to those of the underlying native material 
(see Section 3.1.3).  However, the actual materials to be placed would be determined 
during design activities. 

Sediment Dewatering and Handling:  Sediment dewatering operations would be performed 
as necessary in the staging areas.  For purposes of this Revised CMS Report, it is assumed 
that a combination of dewatering alternatives would be used, including gravity dewatering 
via stockpiling at the staging areas for materials removed in the dry and mechanical 
dewatering using a plate and frame filter press for materials removed by hydraulic dredging.  
The addition of stabilization agents (e.g., other dry sediments, excavated soils, Portland 
cement) may be necessary prior to treatment and/or disposal (see Section 3.1.5 and Figure 
3-1).  Treatment/disposition alternatives have been evaluated separately and are discussed 
in Section 9.  A water treatment system would be used to treat water pumped from the 
excavation areas, as well as any decant water collected from excavated materials in the 
staging areas.   

Bank Stabilization/Soil Removal:  SED 6 would include the stabilization of the riverbanks on 
both sides of the River in Reaches 5A and 5B, including the removal of 35,000 cy of soil 
from the banks in these subreaches.  The bank stabilization techniques assumed to be part 
of SED 6 for purposes of this Revised CMS Report are the same as those identified for 
SED 5, involving a combination of bioengineering and traditional bank hardening 
techniques.  Those techniques are described in Section 3.1.4 and Appendix G and are 
depicted on Figures G-2 through G-9 in Appendix G.  For purposes of this report, it is 
assumed that the riverbank stabilization/soil removal work in Reaches 5A and 5B would be 
performed in the dry, within the same sheetpiled cells used for the removal/capping of the 
adjacent sediments, employing conventional mechanical excavation equipment. 

MNR:  MNR would be implemented in the remainder of the Rest of River under SED 6 (i.e., 
the Reach 7 channel and Reaches 9 through 16).  As discussed previously, natural 
recovery processes have been documented in portions of the Housatonic River and would 
be expected to continue at varying rates in the areas where MNR would be implemented 
under SED 6, due in part to the completed and planned remediation conducted upstream of 
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the Rest of River, as well as the remediation that would be conducted as part of this 
alternative.    

Restoration:  For purposes of the evaluations in this Revised CMS Report, it is assumed 
that SED 6 would include restoration of areas that are directly impacted by the removal 
and/or capping activities, the bank removal/stabilization activities, and ancillary construction 
activities.  The restoration methods assumed for SED 6 for purposes of this Revised CMS 
Report include the include the conceptual methods described in Section 5.3.1.3 for the 
aquatic riverine habitat in Reaches 5A, 5B, 5C; Section 5.3.2.3 for the riverbanks in 
Reaches 5A and 5B; Section 5.3.3.3 for Woods Pond, the Reach 7 impoundments, and 
Rising Pond; Section 5.3.6.3 for the Reach 5 backwaters; and the other restoration methods 
subsections in Section 5.3 for the floodplain habitats disturbed by access roads and staging 
areas.  It is further assumed that a more specific and detailed restoration plan would be 
developed during design. 

Institutional Controls:  SED 6 would include the continued maintenance of biota 
consumption advisories, as appropriate, to limit the public’s consumption of fish and other 
biota from the River (see Section 3.8.1 for further discussion of fish consumption 
advisories).  With respect to institutional controls for the management of sediment or soil in 
connection with future maintenance, repair, construction, or removal projects for dams or 
bridges on the River, SED 6 would rely primarily on existing regulatory requirements, as 
discussed in detail in Section 3.8.2, which would ensure the proper characterization, 
management, and disposition of such materials.  However, as also noted in Section 3.8.2, 
GE would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 
concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 

Long-Term OMM:  Once implemented, it is assumed that SED 6 would include, for each 
reach involved, a 5-year post-construction monitoring and maintenance program for the 
capping and restoration components and a long-term (100-year) monitoring and 
maintenance program.   

The assumed 5-year post-construction OMM program for capped areas under SED 6 would 
include the same elements outlined for that program under SED 3 (Section 6.3.1).  The 
assumed elements of the OMM program for the restoration efforts would consist of the 
elements detailed in Section 3.7.1, which are assumed to be performed for a 5-year period 
after completion of installation of the particular restoration measures for SED 6.   

A summary of the assumed long-term (100-year) OMM program for SED 6 was included in 
Table 3-22, referenced in Section 3.7.2.  That program would include sampling of fish and 
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the water column using the same program outlined for SED 2 in Section 6.2.1.  It is also 
assumed to include a sediment sampling program, which would occur in Years 5, 10, 15, 
25, 50, 75, and 100 following remediation and would include collection of 50 surface 
sediment samples from the MNR areas, approximately 45 cores (135 samples) from the 
removal areas, approximately 11 cores (33 samples) from the cap-only areas, and 
approximately 25 cores (25 samples) from the thin-layer cap areas.  Further, for the caps 
and thin-layer caps, following the initial 5-year inspection period described above, it is 
assumed that additional visual inspections of those caps would be conducted in the above-
listed years, to the extent that cap material can be distinguished from the underlying native 
sediments.  In addition, maintenance activities would be implemented, as necessary. 

6.6.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether SED 6 would be protective of human health and the environment is presented at 
the end of Section 6.6 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.     

6.6.3 Control of Sources of Releases  

SED 6 would reduce the potential for future PCB migration from certain sediments and 
riverbanks.  This alternative would address approximately 335 acres of the riverbed and 
approximately 14 linear miles of riverbank (7 miles on both banks), and would include the 
removal of 556,000 cy of sediment and bank soils containing PCBs, thereby resulting in a 
reduction of the  potential for future transport of the PCBs within the River and onto the 
floodplain for potential human or ecological exposure.  Specifically, SED 6 would result in 
the removal of 1.5 to 2 feet of sediments throughout of all Reach 5 and the shallow portion 
of Woods Pond, and removal of sediments with PCB concentrations greater than 50 mg/kg 
in the top foot in the backwaters.  PCBs remaining in these areas would be contained by a 
cap.  The banks of Reaches 5A and 5B would be addressed through bank stabilization 
techniques, including bank soil removal where appropriate.  In the deeper portions of 
Woods Pond and Rising Pond, a cap would be placed over the existing river bottom to 
isolate the underlying PCB-containing sediment from the water column.  In addition, in 
portions of the Reach 5 backwaters, Reach 7 impoundments, and Rising Pond, a thin-layer 
cap would be placed to accelerate the natural recovery process and assist in controlling 
releases from those areas.   
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As discussed in Sections 6.1.3 and 6.2.3, the remaining remediation activities to be 
conducted upstream of the Confluence would further reduce the PCBs entering the Rest of 
River; and those activities along with natural recovery processes within the Rest of River 
would further reduce the PCBs in the water column and surface sediments in the Rest of 
River.  Additionally, the existing dams along the River would continue to limit movement of 
PCB-containing sediments within the impoundments behind the dams, thereby further 
reducing the potential transport of those sediments downstream.  While failure of those 
dams could lead to the release of PCB-containing sediments impounded behind them, the 
inspection, monitoring, and maintenance programs and regulatory requirements in place for 
the dams under other authorities, as described in Sections 3.8.2 and 6.1.3, would prevent 
or minimize that possibility.   Further, in the event of a dam repair, modification, or removal 
project, the regulatory requirements described in Section 3.8.2 would ensure that any 
contaminated sediments behind the dams would be properly addressed.  Moreover, the 
removal and/or capping in the impoundments under SED 6 would further mitigate the 
potential for downstream transport of PCBs even in the event of dam failure. 

As indicated by EPA’s model, implementation of SED 6, in combination with upstream 
source reduction and control, would reduce the mass of PCBs transported within the River 
to downstream reaches and to the floodplain.  For example, the annual average PCB mass 
passing Woods Pond Dam at the end of the model projection is predicted to decrease by 
97% from that calculated at the beginning of the model projection period (i.e., from 20 kg/yr 
to 0.6 kg/yr).  Similarly, SED 6 is predicted to achieve a 95% reduction in the PCB mass 
passing Rising Pond Dam over this same period (i.e., from 19 kg/yr to 1.0 kg/yr).  Likewise, 
SED 6 is predicted to result in a 98% reduction in the annual average mass of PCBs 
transported from the River to the floodplain within Reaches 5 and 6 over the modeled 
period (i.e., from 12 kg/yr to 0.3 kg/yr). 

The effects of an extreme flow event were examined using the Year 26 flood.  The impact of 
this flood on surface sediment PCB concentrations can be seen on Figure 6-17b, which 
shows temporal profiles of model-predicted reach-average PCB concentrations in surface 
sediments resulting from the implementation of SED 6 over the 52-year model projection 
period.  Similar to the other alternatives, the model results for SED 6 indicate that, in 
reaches subject to MNR only (i.e., Reach 7 channel sections), the extreme flow event would 
not result in the exposure of buried PCBs at concentrations higher than those already 
present in the sediment surface prior to the event.  For the reaches that would be capped 
either following removal or without removal (i.e., Reaches 5A, 5B, 5C, Woods Pond, and 
portions of the backwaters and Rising Pond), EPA’s model predicts that, given the cap’s 
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armor layer, buried sediments would not be exposed during the extreme storm event.211  As 
a result, no change in reach-average surface sediment PCB concentrations associated with 
cap erosion is predicted for these areas (e.g., Figure 6-17b).  In the portions of the Reach 5 
backwaters and Rising Pond that would undergo thin-layer capping under SED 6, the model 
predicts that the cap materials and underlying sediments also would largely remain stable 
during high flow events.  Indeed, the model results indicate that only a few model grid cells 
(representing 1% to 3% of the thin-layer capped portions) would experience significant 
erosion in these reaches.  Such erosion is predicted to produce small (0.1 mg/kg) increases 
in the reach-average surface sediment PCB concentrations, resulting in levels that are still 
99% lower than pre-remediation levels in Reaches 5D and 8 (Figure 6-17b).  Similarly, in 
the Reach 7 impoundments, the model predicts that the thin-layer cap materials and 
underlying sediments would generally remain stable during the high flow events.  Portions 
of these areas (11% to 21% of the thin-layer capped portions of Reaches 7B, 7E, and 7G) 
would experience erosion large enough to produce increases in average surface sediment 
PCB concentrations (Figure 6-17b), although no such erosion was predicted for Reach 7C.  
These predicted concentration increases are moderate (0.6 mg/kg to 1.0 mg/kg) relative to 
the pre-remediation levels (2 mg/kg to 6 mg/kg) such that the concentrations following the 
erosion are still predicted to be 70% (Reach 7E) to 82% (Reach 7B) lower than current 
levels (Figure 6-17b), with no such increase predicted in Reach 7C.  Overall, the model 
results for SED 6 indicate that, in most areas, buried sediments containing PCBs would not 
become exposed to a significant extent during an extreme flow event. 

Given that SED 6 includes remediation in Woods Pond (a combination of sediment removal 
over 37 acres and capping over 23 acres), the effect of that remediation on the solids 
trapping efficiency of Woods Pond has also been evaluated.  Similar to SED 3, SED 4, and 
SED 5, although there would be a net decrease in the depth of the Pond as a result of the 
capping (without prior removal) that occurs in the deep portion of the Pond, the solids 
trapping efficiency of Woods Pond under SED 6, as predicted by EPA’s model, would be 
unchanged relative to MNR (approximately 15%). 

6.6.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for SED 6 in accordance with the directions from EPA 
are listed in Tables S-6.a through S-6.c in Appendix C.  The compliance of SED 6 with 
these potential ARARs is discussed below.   

                                                      

211  Further evaluation of the stability of cap and thin-layer cap materials under SED 6 based on model 
predictions of erosion in these areas is provided in Section 6.6.5.2.  The results of this stability 
analysis (i.e., percentages of cap/thin-layer cap areas that are stable) are cited in the remainder of this 
discussion. 
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Chemical-Specific ARARs – Water Quality Criteria 

The potential chemical-specific ARARs, set forth in Table S-6.a, include the federal and 
state water quality criteria for PCBs.  To evaluate whether SED 6 would achieve those 
criteria, GE reviewed the water column PCB concentrations predicted by the model for SED 
6.  As discussed in Section 3.5.1 and summarized in Section 6.3.4, the freshwater chronic 
aquatic life criterion of 0.014 µg/L (14 ng/L) is based on a 4-day average not to be 
exceeded more than once every 3 years.  Since it is unclear whether the 4-day averages to 
be used in comparing water quality data to this criterion are to be calculated as rolling 
averages or 4-day “block” averages, 4-day averages have been computed both ways and 
compared to the criterion here, as shown in Table 6-2.  Using 4-day rolling averages, two 
exceedances are predicted within the PSA (Holmes Road).  However, these exceedances 
consist of consecutive 4-day averages resulting from a single high-flow event, and thus 
could be considered as a single exceedance.  This is confirmed by the block averages that 
indicate no exceedances for this alternative in these reaches.  For such reasons, as 
discussed in Section 3.5.1, assessment of achievement of this criterion has been based on 
the 4-day averages computed by the block averaging method.  Under that approach, SED 6 
would achieve this criterion, albeit at a significant environmental cost, as discussed in 
Sections 6.6.5.3 and 6.6.8. 

By contrast, the model-predicted annual average water column concentrations (which are 
used for assessment of human health-based water quality criteria and are presented in 
Table 6-37 in Section 6.6.5.1 below) exceed the federal and Massachusetts human health 
consumption criterion of 0.000064 µg/L (0.064 ng/L) in all reaches in Massachusetts.  For 
the Connecticut impoundments, the water column concentrations estimated by the CT 1-D 
Analysis exceed the federal criterion in two of the four impoundments, although these 
estimates are highly uncertain (see Section 3.2.5).  However, as previously discussed, the 
ARARs based on the human health consumption criteria should be waived on the ground 
that achievement of those ARARs is technically impracticable for the reasons given in 
Section 6.1.4, including that they could not be achieved by any remedial alternative in any 
reach in Massachusetts or in one or more of the Connecticut impoundments.212  

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan directed GE to 
discuss the effect of each alternative on the current listing of the Housatonic River in both 

                                                      

212  The estimated future water column concentrations in all the Connecticut impoundments under 
SED 6 exceed the proposed Connecticut consumption criterion of 0.00000056 µg/L (0.00056 ng/L).  
As noted in Section 6.1.4, that proposed criterion is below the level of reliable measurement and 
would not be achieved by any remedial alternative in any of the Connecticut impoundments, and thus 
its attainment would also be technically impracticable.  
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Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
to PCBs and pathogens.  The impact of SED 6 on the PCB water quality criteria in 
Massachusetts was discussed above; its impact on PCB levels in surface sediments, 
surface water, and fish tissue in Massachusetts is discussed in Section 6.6.5.1; and its 
impact on attainment of the relevant IMPGs, including the IMPGs based on the unrestricted 
human consumption of fish from the Housatonic in Massachusetts, is discussed in Section 
6.6.6.  The Housatonic River in Connecticut is listed as impaired based on the CDPH’s fish 
consumption advisory for PCBs for portions of the River in Connecticut (as well as based on 
the presence of e-coli bacteria in some river segments).  The impact of SED 6 on fish PCB 
levels in the Connecticut impoundments is discussed in Section 6.6.5.1, and its impact on 
attainment of the IMPGs based on human fish consumption in the Connecticut 
impoundments is discussed in Section 6.6.6.1.  These evaluations provide an assessment 
of the effect of SED 6 on the impairment listings.213 

Location-Specific and Action-Specific ARARs 

The potential location-specific and action-specific ARARs identified for SED 6 are listed in 
Tables S-6.b and S-6.c.214  As shown in those tables, SED 6 could be designed and 
implemented to achieve certain of those ARARs;215 but, as with SED 3, there are a number 
of potential location-specific and action-specific ARARs that would not be met by SED 6. 
These are the same potential ARARs as described in Section 6.3.4 for SED 3 and include a 
number of federal and state regulatory requirements relating to ecological protection 
(including regulations relating to the protection of the Upper Housatonic ACEC).  To the 
extent that these requirements would constitute ARARs, they would need to be waived by 
EPA as technically impracticable (or on some other ground) under CERCLA and the NCP.    

                                                      

213  In addition to the comparison to the IMPGs, as noted above, it is our understanding that, in 
developing and revising its fish consumption advisory, the CDPH utilizes as guidance a risk-based 
protocol that specifies unlimited fish consumption at PCB levels < 0.1 mg/kg, one meal per week at 
0.1 - 0.2 mg/kg, one meal per month at 0.21- 1.0 mg/kg, etc., and “do not eat” at levels above 1.9 
mg/kg.  As shown in Table 6-37 (in Section 6.6.5.1 below), use of the CT 1-D Analysis, while highly 
uncertain, indicates that implementation of SED 6 would meet the CDPH’s unlimited fish consumption 
criterion of < 0.1 mg/kg by the end of the EPA model’s 52-year projection period, resulting in average 
fillet levels of 0.004 to 0.009 mg/kg.  This provides further insight on the effect of SED 6 on the River’s 
impairment listing in Connecticut.   
214  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
215  For some of these requirements, as discussed for SED 3 in Section 6.3.4 (footnote 132) it is 
assumed that EPA would make the necessary determinations allowed by the regulations. 
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In addition, for the same reasons discussed for SED 3 in Section 6.3.4, it is possible that, in 
the unlikely event that excavated sediments or bank soils should be found to constitute 
hazardous waste under RCRA or comparable state criteria (which is not anticipated) and 
that the temporary staging areas for the handling of those sediments and soils are subject 
to federal and/or state hazardous waste regulations, the staging areas may not meet certain 
location and/or technical requirements for the storage of hazardous waste.  In that unlikely 
event, as also discussed in Section 6.3.4, those requirements should be waived by EPA as 
technically impracticable to meet. 

6.6.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for SED 6 has included an 
evaluation of the magnitude of residual risk, the adequacy and reliability of the alternative, 
and any potential long-term adverse impacts on human health or the environment, as 
described below.  

6.6.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 6 
has included consideration of the extent to which and time over which this alternative would 
reduce potential exposure to PCBs, estimated concentrations of remaining PCBs available 
for such exposure, and other aspects of the alternative that would reduce potential 
exposure, such as engineering and institutional controls.   

Implementation of SED 6, along with upstream source control and remediation measures 
and natural recovery processes, would reduce the potential exposure of humans and 
ecological receptors to PCBs in sediments, surface water, and fish in the Rest of River area.  
The sediment removal and/or capping activities throughout Reach 5 and in Woods Pond 
and Rising Pond and the stabilization/removal of bank soils in Reaches 5A and 5B would 
result in a significant reduction in the potential for exposure to PCBs in these areas.  The 
placement of a thin-layer cap over the sediments in certain Reach 5 backwaters, the Reach 
7 impoundments, and the shallow areas of Rising Pond would reduce the surface sediment 
PCB concentrations in these areas, thereby reducing potential human and ecological 
exposures.  The following table shows, by reach, the average PCB concentrations predicted 
by EPA’s model to be present at the end of the model simulation period (Year 52) in the 
surface sediments, surface water, and fish (including both whole body and fillet-based 
concentrations).  This table uses the same format described in Section 6.1.5.1. 
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Table 6-37 – Modeled PCB Concentrations at End of 52-Year Projection Period (SED 
6) 

Reach 
Average 
Surface 

Sediment (0-6”) 
(mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg) 

5A 0.06 2.5 1.3 0.3 

5B 0.06 1.9 1.1 0.2 

5C 0.2 1.3 0.8 0.2 

5D (backwaters) 0.2 --- 1.8 0.4 

6 0.2 1.2 0.9 0.2 

71 0.09 – 1.4 0.8 – 1.1 1.0 – 3.5 0.2 – 0.7 

8 0.1 0.9 1.1 0.2 

CT1 0.003 – 0.006 0.04 – 0.09 0.02 – 0.05 0.004 – 0.009 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within each of the Reach 7 subreaches, and the range of 
concentrations indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 

 
The potential residual risks to human and ecological receptors from the concentrations 
shown in the above table have been evaluated in the context of the extent to which they 
would achieve the IMPGs, as discussed in Section 6.6.6.216   

Temporal profiles of reach-average PCB concentrations predicted in surface sediments, 
annual average surface water, whole body fish, and fish fillets, resulting from the 
implementation of SED 6 over the 52-year model projection period are shown on Figures 6-
17a-c.  These figures show the timeframes over which the model predicts SED 6 would 
reduce the PCB concentrations in each medium.  The general patterns exhibited by these 
temporal profiles is one of a large reduction in PCB concentrations within remediated 
reaches (i.e., Reaches 5, 6, 7 impoundments, and 8) over the period of active remediation, 
followed by a period of smaller decline or, in some instances, a leveling off or increase to a 
concentration which is in steady-state with upstream loadings and natural attenuation 
processes.  Sediment PCB concentrations in the Connecticut impoundments exhibit a 
                                                      

216  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment. 
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shallower temporal trajectory, reflecting the influence of upstream remediation on these 
downstream sediments.  While the water column patterns exhibit significant year-to-year 
variability, including short-term increases in PCB concentration associated with increased 
PCB transport during the Year 26 extreme flow event and sediment resuspension during 
remediation, the water column temporal changes generally follow those of the sediments.  
Moreover, temporal patterns in fish PCB concentrations reflect the predicted changes in 
water column and sediments and result in a 90% to 99% reduction in predicted fish PCB 
concentrations in the remediated reaches (i.e., Reaches 5, 6, 7 impoundments, and 8), a 
93% to 97% reduction in the channel sections of Reach 7, and a 97% reduction in the 
Connecticut impoundments over the projection period (Figure 6-17c).217   

PCBs would also remain in the sediments beneath and outside of the areas addressed by 
this alternative.  However, in the capped areas, the caps would prevent direct contact with, 
and effectively reduce the mobility of, the PCB-containing sediments beneath the caps; and 
the thin-layer caps would provide a clean layer over the underlying PCB-containing 
sediments.  Overall, the extent to which SED 6 would mitigate the effects of a flood event 
that could cause the PCB-containing sediments that have been contained by a cap or 
buried due to natural processes to become available for human and ecological exposure 
was discussed in Section 6.6.3.  As discussed in that section, the model results for SED 6 
indicate that, in most areas, buried sediments containing PCBs would not become exposed 
to any significant extent during an extreme flow event.   

In addition, potential human exposure to PCBs in fish and other biota would be reduced 
during and after implementation of SED 6 through biota consumption advisories.  Also, a 
long-term monitoring program would be implemented to assess the continued effectiveness 
of this remedial alternative to mitigate potential human and ecological exposures to PCBs.  

6.6.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 6 has included an assessment of the use 
of the technologies under similar conditions and in combination, general reliability and 
effectiveness, reliability of OMM and availability of OMM labor and materials, and technical 
component replacement requirements, as discussed below.   

                                                      

217  As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are reset based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 6 in the remediated 
reaches (Reaches 5, 6, 7 impoundments, and 8) and the unremediated Reach 7 channel are only 
slightly lower, ranging from 93% to 99% in the remediated reaches and 91% to 96% in the Reach 7 
channel, respectively. 
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Use of Technologies under Similar Conditions and in Combination 

As discussed previously, a combination of remedial technologies is often necessary to 
mitigate potential exposure to constituents in sediments (e.g., EPA, 2005d; NRC, 2007).  
SED 6 involves such a combination. The SED 6 remedy components were selected for 
application in various reaches of the River based in part on the study and application of 
each technology at other sites.  These components include sediment removal using dry 
excavation techniques (in Reaches 5A and 5B), sediment removal using hydraulic dredging 
(in Reaches 5C, the Reach 5 backwaters, and Reach 6), bank stabilization with removal of 
bank soils where necessary (in Reaches 5A and 5B), capping all the removal areas and 
some non-removal areas (in the deeper parts of Woods Pond and Rising Pond), thin-layer 
capping (in the Reach 7 impoundments and shallow areas of Rising Pond), and MNR (in 
the remaining areas).  These remedial techniques have been applied at a number of sites 
containing PCBs, as discussed under SED 3 and SED 4 in Sections 6.3.5.2 and 6.4.5.2, 
albeit sites with different ecological conditions. 

In addition to the remedial technologies that are common to SED 3 and SED 4, SED 6 
includes hydraulic dredging for areas downstream of Reach 5B.  Similar to mechanical 
excavation, hydraulic dredging is a remedial technique commonly used at contaminated 
sediment sites (EPA, 2005d).  For example, hydraulic dredging was used for removal of 
sediments in the main channel (average water depth of 16 feet) at the Grasse River 
(www.thegrasseriver.com), and also at the St. Lawrence River (BBLES, 1996). 

Although the individual remedial techniques involved in SED 6 have been used at other 
sites, there is very limited precedent for an overall sediment remediation project of the size 
of SED 6 (over 550,000 cy of removal),218 and the sites at which such projects have been 
conducted or are ongoing or planned have very different conditions from those in the Rest 
of River.  This is demonstrated in Section 6.5.5.2 above.     

General Reliability and Effectiveness – Sediment Remediation Techniques   

SED 6 utilizes sediment remediation technologies that have been shown to be reliable and 
effective in reducing exposure of humans and ecological receptors to PCBs in sediments.  
These include sediment removal, capping, thin-layer capping, and MNR.  Their general 
reliability and effectiveness were previously discussed in Section 6.3.5.2.  As noted in that 
section, under certain circumstances, dredging and excavation have been shown to be 

                                                      

218  Less than 10% of the approximately 75 completed dredging/removal projects reviewed by GE had 
removal volumes equivalent to or greater than the removal volume that would be involved in SED 6.   
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effective and reliable in reducing the long-term potential for exposure of human and 
ecological receptors to PCB-containing sediments, although there are some limitations 
associated with this technology (e.g., sediment resuspension, residual contamination) 
(EPA, 2005d).  As stated by EPA (2005d), capping is also a viable and effective approach 
for remediating impacted sediments.  Regarding thin-layer capping, EPA (2005d) has 
acknowledged that placement of a thin layer “of clean sediment may accelerate natural 
recovery in some cases.”  Finally, EPA has stated that MNR should “receive detailed 
consideration” where site conditions are conducive to such a remedy (EPA, 2005d).  In 
addition, EPA has noted that many contaminants that remain in sediment are not easily 
transformed or destroyed, and that for this reason, “risk reduction due to natural burial 
through sedimentation is more common and can be an acceptable sediment management 
option” (EPA, 2005d). 

To further assess the reliability and effectiveness of SED 6, model predictions of erosion in 
areas receiving a cap or a thin-layer cap were evaluated to assess cap stability, using the 
same metrics described for this analysis in Section 6.3.5.2.  The results of these stability 
assessments are as follows: 

Caps:  Under SED 6, the areas receiving a cap, either following sediment removal or 
without sediment removal, include Reaches 5A, 5B, 5C, portions of the backwaters in 
Reach 5, Woods Pond, and the deep section of Rising Pond.  Those caps would be 
designed to resist erosion by including an appropriately sized armor layer.  The model 
inputs for areas receiving a cap were specified accordingly as discussed in Section 3.2.4.5.  
Thus, the areas receiving a cap under SED 6 are predicted to be 100% stable. 

Thin-Layer Caps:  SED 6 includes placement of a thin-layer cap to enhance natural 
recovery in portions of the backwaters in Reach 5, in the impoundments within Reach 7, 
and in the shallow portion of Rising Pond.  As discussed in Section 6.3.5.2, the long-term 
effectiveness of the thin-layer cap was evaluated by considering it stable (and therefore 
reliable) when EPA’s model predicts that at least 1 inch of material would remain for the full 
duration of the model projection (including the extreme flow event).  In the Reach 5 
backwaters, the model predicts that the thin-layer cap would be stable over 99% of the 
area.  In the remaining 1% of the area, erosion causing less than 1 inch of thin-layer cap 
material to remain is predicted to occur within a limited number of grid cells in response to 
storm events simulated in Years 16 and 20.  This limited erosion is predicted to produce an 
increase of approximately 0.1 mg/kg in the reach-average 0- to 6-inch sediment PCB 
concentration in Reach 5D (Figure 6-17b).  In the Reach 7 impoundments, the model 
predicts that approximately 79% to 100% of the thin-layer capped areas would be stable 
under SED 6.  The remaining areas, comprising 11% to 21% of certain impoundments 
(Reaches 7B, 7E, and 7G), are predicted to contain less than 1 inch of thin-layer cap 
material during the simulation.  That erosion is predicted to occur primarily during the 
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extreme flow event simulated in Year 26, but also to a lesser extent during other events 
simulated prior to and after Year 26.  Such erosion is predicted to cause increases in the 
reach-average 0- to 6-inch surface sediment PCB concentrations in those three 
impoundments ranging from 0.6 mg/kg in Reach 7E to approximately 1.0 mg/kg in Reach 
7G (Figure 6-17b).  In the shallow area of Rising Pond, EPA’s model predicts that 
approximately 97% of the thin-layer capped area would remain stable.  Erosion in the 
remaining 3% of the area (corresponding to a single model grid cell) was predicted to occur 
over various high flow events simulated in Years 26 through 31 and to result in an increase 
of approximately 0.1 mg/kg in the reach-average 0- to 6-inch surface sediment PCB 
concentration (Figure 6-17b).219  After such increases in concentration are taken into 
account, the predicted concentrations following the high flow events still represent 
reductions, relative to current levels, of 99% in the Reach 5 backwaters and Rising Pond 
and 70% to 82% in the Reach 7 impoundments having predicted erosion (Reaches 7B, 7E, 
and 7G), with no erosion-related increase in Reach 7C (see Section 6.6.3).  Based on these 
results, the model indicates that the thin-layer caps under SED 6 would largely remain in 
place and would thus assist in controlling releases from underlying sediments and provide 
stability, although this is not the primary goal of thin-layer capping. 

It should also be noted, however, that there is a potential for impacts to the thin-layer caps 
from the feeding, spawning, and/or nesting activities of “megafauna,” such as carp and 
largemouth bass.  Specifically, carp could have some influence on portions of the thin-layer 
caps due to foraging in sediments, uprooting of plants, and thrashing behavior during 
spawning; and largemouth bass could have some influence on portions of the thin-layer 
caps by excavating nests. 

General Reliability and Effectiveness – Riverbank Stabilization Techniques   

As noted in Section 6.6.1 and discussed in Section 3.1.4 and Appendix G, the riverbanks in 
Reaches 5A and 5B would be stabilized using a combination of bioengineering techniques 
and hard engineering techniques.  The general reliability and effectiveness of this approach 
were described in Section 6.3.5.2. 

                                                      

219  The overall increases in the Reach 7 impoundment and Reach 8 surficial sediment PCB 
concentrations shown on Figure 6-17b result not only from erosion of thin-layer cap material in limited 
areas, but also from deposition and subsequent mixing of PCB-containing sediment originating from 
areas upstream. 
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General Reliability and Effectiveness – Restoration Techniques 

It is assumed for this Revised CMS Report that the areas affected by SED 6 would be 
subject to restoration as discussed in the restoration methods subsections in Section 5.3.  
However, there are significant constraints on the ability of restoration methods to re-
establish the pre-remediation conditions and functions of the adversely affected habitats.  
These constraints and the consequent likelihood of restoration success are discussed in 
Sections 5.3.1.4 for aquatic riverine habitats, 5.3.2.4 for riverbanks, 5.3.3.4 for 
impoundments, and 5.3.6.4 for backwaters, and in Sections 5.3.4.4, 5.3.5.4, and 5.3.8.4 for 
forested floodplain habitats, shrub and shallow emergent wetlands, and upland habitats, 
which would be impacted by access roads and staging areas under SED 6.  For the 
reasons discussed in those sections, these restoration methods would not be expected to 
re-establish pre-remediation conditions for some of these habitats for many decades and 
would likely never do so for other habitats.  As such, these restoration methods would not 
be fully effective or reliable in returning these habitats to their pre-remediation state.  (These 
issues are discussed further in Section 6.6.5.3.)     

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques, including periodic analytical sampling (for fish, water 
column, and sediment), visual monitoring (for caps and restored banks, supplemented with 
sediment probing and/or coring as necessary), and maintenance of the restored riverbed 
and riverbanks, would be implemented to maintain and track the long-term effectiveness of 
SED 6.  Post-remediation sampling is commonly used to monitor the effectiveness of 
completed sediment removal and capping remedies (EPA, 2005d).  Visual observation of 
the sediment cap and restored banks is considered a reliable means of verifying that the 
capping components of the remedy have remained stable and in place (see Section 
6.4.5.2).   Should changes in the riverbed or riverbank be noted that require maintenance, 
labor and materials (e.g., cap material, conventional earth-moving equipment, etc.) needed 
to perform repairs are expected to be readily available.  

In addition, a monitoring and maintenance program would be implemented for actively 
restored areas to confirm planting survival and areal coverage and to determine whether 
replaced in-river structures (if any) are intact.   This program is outlined in Section 3.7.1.  
Such monitoring is considered a reliable means of tracking the progress of the restoration 
efforts (although the restoration efforts themselves would not be expected to re-establish 
pre-remediation conditions for certain of the affected habitats, and would not reestablish 
pre-remediation conditions of other habitats for many decades).  The necessary labor and 
equipment for such a program are expected to be readily available.  
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Technical Component Replacement Requirements 

The technologies that comprise SED 6 were selected for application in areas of the River 
where site conditions are expected to support long-term reliability with minimal maintenance 
requirements.   However, if erosion of cap and/or bank stabilization materials should occur, 
an assessment would be conducted to determine the need for and methods of repair.  
Depending on the timing and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the nearby floodplain.  Small-scale repairs not 
requiring access road re-construction would likely pose minimal risks to humans and 
ecological receptors that use/inhabit the disturbed river bottom and nearby floodplain.  
However, redesign/replacement of larger remedy components could require more extensive 
disturbance of the river bottom, banks, and/or the adjacent floodplains to support access.     

6.6.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of SED 6 on human health or the 
environment has included identification and evaluation of potentially affected populations, 
long-term adverse impacts on the various habitats that would be affected by SED 6 and the 
biota that use the affected habitats, impacts on the aesthetics and recreational use of the 
River and floodplain, impacts on banks and bedload movement, and potentially available 
measures that may be employed to mitigate these impacts.  

Potentially Affected Populations  

Implementation of SED 6 would alter the habitat of the River areas that would be excavated 
and/or subject to capping or thin-layer capping, the riverbanks that would be stabilized, and 
the adjacent floodplain areas used for access roads and staging areas.  These habitat 
alterations would affect people using these areas and the fish and wildlife in these areas.  In 
particular, SED 6 would affect portions of the mapped Priority Habitats of 30 state-listed rare 
species, as described in Appendix L.  Since SED 6 would impact more area and would take 
longer to implement than the previously discussed alternatives (i.e., SED 3 through SED 5), 
it would have more extensive adverse impacts than those alternatives, and overall recovery 
would take longer and be more unreliable.  The long-term impacts of SED 6 on the affected 
habitats and the plants and animals that use those habitats, as well as the long-term 
impacts on the aesthetics and recreational use of the affected habitats by people, are 
discussed below. 
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Long-Term Adverse Impacts on Aquatic Riverine Habitat in Reaches 5A, 5B, and 5C 

SED 6 would involve sediment removal and/or capping activities in the entirety of Reaches 
5A, 5B, and 5C.  The long-term post-restoration impacts of such activities on aquatic 
riverine habitat were described generally in Section 5.3.1.4 and are summarized below.   

The specific long-term impacts of sediment removal/capping in Reaches 5A, 5B, and 5C 
were summarized in Sections 6.3.5.3, 6.4.5.3, and 6.5.5.3 for SED 3 through SED 5, 
respectively.  Those same impacts would result from the sediment removal/capping 
activities in Reaches 5A, 5B, and 5C, except that they would extend for the entire distance 
of Reach 5C (instead of just a portion of it).  As noted in those sections, the impacts include 
the following:  

• The cap would cause a change in surface substrate type from sand or a combination 
of sand and gravel to armor stone, lasting until deposition of natural sediments from 
upstream changes the substrate surface back to a condition approximately its prior 
condition, which could take many years, particularly in the further downstream 
reaches due to the extensive remediation upstream of those reaches.    

• There would be a loss of a continuing source of woody debris and shade due to the 
permanent loss of mature trees on the riverbanks.  This would alter the riverine 
habitat, since woody debris provides structure that is important to many aquatic and 
semi-aquatic species, and shading limits temperature increases in the river water, 
which could increase aquatic plant growth and change the suitability of the habitat for 
temperature-dependent species.  

• The sediment removal and capping would destroy or displace the existing aquatic 
vegetation, benthic invertebrates, and fish.  While recolonization would occur, the 
organisms that would initially recolonize these areas would differ from the existing 
organisms (e.g., would include species more tolerant of stress, including invasives) 
due to the changed substrate.  Over time, continued accumulation of sediments 
would increase the diversity of habitat, resulting in more complex communities than 
existed shortly after remediation, but those communities are still unlikely to match the 
pre-remediation communities in terms of composition, species diversity and richness, 
and relative abundance of species, at least for many years.  In particular, it is doubtful 
whether the state-listed species destroyed by the sediment removal/capping would 
ever return.  (Impacts on state-listed species are discussed further below.)   

• There is a high potential that the disturbed areas would be colonized by invasive 
species, which are impractical to control in a flowing river and thus are likely to 
dominate over the native species.   
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In summary, over time, following the remediation and restoration of the impacted reaches of 
the River, the physical substrate type would be expected to approximate its prior condition, 
and a biotic community consistent with that substrate type would be expected to be present.  
However, the length of time for that to occur is highly uncertain and would be delayed, 
particularly in the further downstream reaches, by the extensive upstream riverbed and 
riverbank remediation.  Moreover, the abundance of organisms and richness of the mix of 
species in the replaced community are also uncertain, the return of certain specialized 
species (including state-listed species) is doubtful, and colonization by invasive species is 
highly probable. 

Long-Term Adverse Impacts on Riverbank Habitats  

As previously described, SED 6 would include stabilization of the riverbanks in Reaches 5A 
and 5B using techniques described in Section 3.1.4 and Appendix G and including bank soil 
removal in a number of locations.  These stabilization measures would produce a number of 
long-term and permanent adverse impacts on the riverbank habitat in these reaches.  
Those impacts were described in Section 5.3.2.4, and would be similar to the impacts 
summarized in Section 6.3.5.3 for SED 3.  As discussed there, the bank stabilization 
measures would result in a permanent loss of the vertical and cut banks and the mature 
overhanging trees that are critical to some species, as well as causing other long-term or 
permanent impacts.  Therefore, it is not expected that the riverbanks in Reaches 5A and 5B 
would ever return to their current condition and level of function. 

Long-Term Adverse Impacts on Impoundment Habitats  

Under SED 6, Woods Pond would be remediated by removal/capping in the shallower 
parts and placement of a cap in the “deep hole,” the Reach 7 impoundments would 
receive thin-layer caps, and Rising Pond would be subject to placement of a cap without 
removal in the deeper part of the Pond and thin-layer capping in the remainder of the 
Pond.  The long-term adverse impacts of remediation in impoundments are described 
generally in Section 5.3.3.4 and include:   

• For Woods Pond, the long-term impacts would be the same as those summarized in 
Section 6.5.5.3 for SED 5. 

• For the Reach 7 impoundments and the portion of Rising Pond subject to a thin-layer 
cap, the long-term impacts from placement of the thin-layer cap would be the same 
as those summarized in Section 6.5.5.3 for placement of such a cap in Rising Pond. 

• For the deeper portion of Rising Pond that would be capped with an engineering cap 
without removal, the capping would alter the surface substrate and thus change the 
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biological community in that area.  It is anticipated that, over time, as sediments are 
deposited from upstream, a biological community typical of such impoundments 
would eventually develop; but the rate of such a recovery and the community that 
might be present are unknown.  In addition, there is a high potential for proliferation of 
invasive plant species.  

Long-Term Adverse Impacts on Backwaters 

The Reach 5 backwaters would be subject to a combination of removal/capping and thin-
layer capping under SED 6.  The long-term impacts of such remediation on backwater 
habitats are discussed generally in Section 5.3.6.4.  They would include the following: 

• Change in surface substrate type from silts or mucky organic material to sand, which 
would last until enough silt and organic material have been deposited through flood 
events to approximate current conditions – which is an uncertain time period, but 
could be a decade or more; 

• Change in vegetative characteristics corresponding to the change in substrate type 
and elevation (including, in shallower areas where the thin-layer cap exceeds the 
depth of water, a potential change from emergent wetlands vegetation to species 
more tolerant of less frequently inundated or drier conditions); 

• Likely proliferation of invasive species; and  

• Change in the wildlife communities using the backwaters until such time as the soil, 
hydrological, and vegetative conditions of the backwaters return to conditions 
comparable to pre-remediation conditions – which is uncertain.  

Long-Term Adverse Habitat Impacts of Supporting Facilities 

The conceptual layout design for SED 6 includes 26 staging areas covering approximately 
48 acres (including 10 acres within the floodplain) and approximately 21 miles of temporary 
roadways covering an additional 50 acres (including 16 miles and 40 acres in the 
floodplain), as shown on Figures 6-15a-b.  The principal habitats affected by these facilities 
(within the boundaries of the Woodlot [2002] natural community mapping) are floodplain 
forests (23 acres), shrub and shallow emergent wetlands (12 acres), disturbed upland 
habitats such as agricultural fields and cultural grasslands (9.4 acres), and upland forests 
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(2.6 acres).220 These impacts would occur mainly in Reaches 5A and 5B, with additional 
impacts in limited portions of Reaches 5C, 6, 7, and 8 to support the remediation in those 
areas.  Despite the implementation of restoration methods for these habitats, as described 
in the pertinent restoration methods subsections of Section 5.3, these habitats would 
experience long-term adverse impacts.  The long-term post-restoration impacts on these 
types of habitats were described generally in Sections 5.3.4.4 (for floodplain forests), 
5.3.5.3 (for shrub and shallow emergent wetlands), and 5.3.8.4 (for upland habitats).   

The long-term negative impacts anticipated from access roads and staging areas under 
SED 6 are generally comparable to those described in Section 6.3.5.3 for SED 3, except 
that they would affect a greater area (98 acres vs. 81 acres under SED 3) and would last 
longer.  At a minimum, these impacts would be expected to last for decades, and the extent 
and timing of the return of the affected habitats to pre-remediation conditions are uncertain. 

Long-Term Impacts on State-Listed Species 

As noted above, SED 6 would affect portions of the Priority Habitats of 30 state-listed 
species.   As discussed in the MESA assessments in Appendix L, it is anticipated that SED 
6 would involve a “take” of at least 27 of these species and would adversely affect a 
significant portion of the local population of at least 13 of them.  The table below lists the 30 
state-listed species whose Priority Habitat would be affected by SED 6, along with those for 
which SED 6 would result in a take and those for which SED 6 would impact a significant 
portion of the local population: 

Table 6-38 – Impacts of SED 6 on State-Listed Species  

Species with Priority Habitat Affected 
by SED 6 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Yes 

Arrow clubtail Yes Yes 

Bald eagle Yes Unlikely 

                                                      

220  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under SED 6 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas 
(e.g., agricultural fields and cultural grasslands) (30 acres), with additional impacts occurring in 
forested uplands (11 acres) and in wet meadow and emergent marsh habitats (1 acre).  Impacts 
associated with access roads and staging areas in Reach 7 would be minimal (approximately 0.3 acre 
of upland forest); however, approximately 9 acres of habitat would be impacted by such facilities in 
Reach 8 (6 acres of upland forest, 2 acres of wetland habitats, and 1 acre of disturbed upland). 
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Species with Priority Habitat Affected 
by SED 6 Take? 

Impact on Significant 
Portion of Local 

Population? 

Black maple Yes Unlikely 

Bristly buttercup Yes Possibly 

Brook snaketail Yes Yes 

Bur oak Yes No 

Common moorhen Yes Yes 

Creeper Yes No 

Crooked-stem aster Yes No 

Foxtail sedge Yes Possibly 

Gray’s sedge Possibly No 

Hairy wild rye Yes Possibly 

Intermediate spike-sedge Yes Yes 

Jefferson salamander No No 

Longnose sucker Yes No 

Mustard white Yes Possibly 

Narrow-leaved spring beauty Yes No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes Yes 

Riffle snaketail Yes Yes 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes Yes 

Stygian shadowdragon Yes No 

Triangle floater Yes Yes 

Wapato Yes Yes 

Water shrew Yes Yes 

White adder’s-mouth No No 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 

 

Long-Term Impacts on Aesthetics and Recreational Use 

SED 6 would have long-term impacts on the aesthetic features of the natural environment.  
The sediment removal and capping throughout Reaches 5 and 6, along with the bank 
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stabilization activities along approximately 14 linear miles (7 miles on both banks) of 
Reaches 5A and 5B, would alter the appearance of the River over the course of those 
construction activities and for a period thereafter.  Since the bank stabilization efforts would 
result in the permanent loss of mature overhanging trees on the banks, they would 
permanently change the vegetative community on those banks to a more open, exposed 
community, and thus the natural appearance of the banks would never resemble the banks’ 
appearance prior to remediation.     

The construction of access roads and staging areas would also cause long-term impacts on 
the aesthetics of the floodplain.  As discussed for prior alternatives, the placement of 
roadways and staging areas would remove trees and vegetation, including in numerous 
forested areas.  This would change the appearance of these areas until such time (if ever) 
that they return to their prior state.  As discussed previously, where mature trees are cut 
down, it would take at least 50 to 100 years for a replanted forest community to develop an 
appearance comparable to its current appearance.  The presence of these cleared areas 
would detract from the natural pre-remediation of those areas until such time as the 
restoration plantings have matured.   

In addition to their aesthetic value, the areas that would be subject to remediation under 
SED 6 include areas used for canoeing, fishing, hiking, waterfowl hunting, hiking, and 
general recreation.  These recreational activities would be disrupted by the implementation 
of SED 6.  These disruptions would last not only during the remediation period, but until the 
areas have sufficiently recovered to support such uses. 

Long-Term Impacts to Fluvial Geomorphic Processes 

In addition to reducing or preventing bank erosion and lateral channel migration, the 
stabilization of the banks in Reaches 5A and 5B, as well as the capping and armoring of the 
riverbed in those reaches, would reduce the supply of sediment to the River.  The potential 
impacts of this reduction in sediment supply on geomorphological processes within the 
River, such as sediment transport, deposition/erosion patterns, and changes in channel 
width, depth, and slope, as well as on water depth and current velocities in the River, were 
described for SED 3 in Section 6.3.5.3.  As discussed there, based on geomorphological 
considerations and modeling, the reduction in sediment load associated with riverbank 
stabilization and riverbed armoring would not be expected to result in a large-scale, long-
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term impact on these in-river morphologic processes or on in-river hydrologic characteristics 
such as water depth and current velocity.  This conclusion would also apply to SED 6.221   

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate the long-term adverse impacts caused by the implementation of SED 
6, various restoration methods are available (measures to avoid or minimize adverse 
impacts were described in Section 5.2).  Restoration methods for the types of habitats that 
would be affected by SED 6 are described in Sections 5.3.1.3 for aquatic riverine habitat, 
5.3.2.3 for the riverbanks, 5.3.3.3 for the impoundments, and 5.3.6.3 for backwaters, and in 
the other pertinent restoration methods subsections in Section 5.3 for the habitats that 
would be affected by access roads and staging areas.  However, as discussed above, 
implementation of these restoration methods would not prevent long-term impacts from the 
remedial construction activities in SED 6. 

6.6.6 Attainment of IMPGs  

As part of the evaluation of SED 6, average PCB concentrations in surface sediment and 
fish predicted by the model at the end of the 52-year projection period have been compared 
to applicable IMPGs.  For these comparisons, model-predicted sediment and fish PCB 
concentrations were averaged in the manner discussed in Section 3.5.  The sections below 
describe the human health and ecological receptor IMPG comparisons for SED 6, and 
those comparisons are shown in Tables 6-39 through 6-44. 

As described below, PCB concentrations in some areas are sufficiently low that certain 
IMPGs would be achieved prior to any active remediation of sediments, while some other 
IMPGs would be achieved at some point within the 52-year model simulation period, and 
other IMPGs would not be met (if at all) for many years after the modeled period.  The 
numbers of years needed to achieve each IMPG within a particular averaging area are 
presented in Tables 6-39 through 6-44.222  In addition, figures in Appendix K show temporal 

                                                      

221  Similar to SED 3, model results for SED 6 suggest that bank stabilization and bed armoring, as 
represented by EPA’s model, would produce some relatively large changes in bed elevation in some 
discrete localized areas (mainly in Reaches 5A and 5B), but would have a relatively small overall 
impact on larger-scale bed elevation changes over the 26-year simulation relative to SED 1 (no 
action).  As expected, the reduction in sediment loading associated with bank and bed remediation 
under SED 6 is predicted to result in slight decreases in net deposition, relative to SED 1 (which 
included bank and bed erosion), within several areas of the River (mainly in Reaches 5A and 5B). 
222  The extent to which SED 6 is predicted to accelerate attainment of the IMPGs relative to natural 
processes can be seen by comparing these tables to the comparable tables for SED 1 (see Section 
6.1.6 above).   
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profiles of model-simulated PCB concentrations for each of the IMPG comparisons 
described in this section (including the estimated time to achieve each IMPG).  Where 
certain IMPGs would not be achieved by the end of the model projection period, the number 
of years to achieve those IMPGs has been estimated by extrapolating the model projection 
results beyond the 52-year simulation period, as directed by EPA, using the extrapolation 
method described in Section 3.2.1.  As previously noted, such extrapolation produces 
estimates that are highly uncertain.  Nonetheless, the extrapolated estimates of time to 
achieve the IMPGs that are not met within the 52-year model projection period are 
described below.223 

6.6.6.1  Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) concentrations would achieve the RME IMPGs based on a 10-5 cancer risk and a non-
cancer HI of 1 in all eight sediment exposure areas (Table 6-39).  Many of these IMPGs are 
achieved prior to the start of the remediation, while the others would be achieved in time 
periods ranging from 2 to 20 years.  

For human consumption of fish, the average fish PCB concentrations predicted by the 
model in Year 52, when converted to fillet-based concentrations, would not achieve the fish 
consumption IMPGs based on RME assumptions in Reaches 5 through 8 (except for the 
IMPGs based on a 10-4 cancer risk, but not the corresponding non-cancer IMPGs, in some 
subreaches) (Table 6-40).224  However, in the Connecticut impoundments, the CT 1-D 
Analysis indicates that SED 6 would achieve the RME IMPGs associated with a 10-5 cancer 
risk as well as non-cancer impacts.225   

                                                      

223  Also, as described in Section 3.2, bounding simulations have been conducted with the model to 
evaluate the significance of various assumptions regarding the East Branch PCB boundary condition 
and sediment residual values, as directed by EPA.  In all cases but one, application of the “lower 
bound” assumptions in the model did not result in the attainment of additional IMPGs, beyond those 
attained using the “base case” assumptions, for the receptors/averaging areas described below.  
Therefore, the discussion below focuses on IMPG attainment resulting from the application of the 
“base case” model assumptions; however, the few instances of additional IMPG attainment resulting 
from application of the lower-bound assumptions are noted.  (Full comparisons between model results 
for the base case and lower-bound simulations are provided in Appendix K.) 
224  Application of the lower-bound model assumptions results in the attainment of two additional RME 
IMPGs (the probabilistic RME IMPG based on non-cancer impacts to adults in Reach 6 and the 
deterministic RME IMPG based on a 10-4 cancer risk in Reach 7C). 
225  SED 6 would also achieve certain of the CTE-based IMPGs in Reaches 5 through 8 (particularly 
under a probabilistic analysis and generally within 10 to 30 years), as well as all CTE IMPGs in 
Connecticut (Table 6-40).  Application of the lower-bound model assumptions would have the same 
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Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 meals per year, based on a 
deterministic approach and a 10-5 cancer risk as well as non-cancer impacts, would take 
140 to >250 years in the PSA and 180 to >250 years in Reaches 7 and 8. 

6.6.6.2  Comparison to Ecological IMPGs226 

For benthic invertebrates, predicted average surface sediment concentrations would 
achieve the lower-bound IMPG (3 mg/kg) in all averaging areas within the model period 
(Table 6-41).  These levels would generally be achieved immediately following completion 
of remediation in Reaches 5 and 6, and within that same timeframe in the portions of Reach 
7 and 8 where the levels are not below the range at the beginning of the projection period.  

For amphibians, predicted surface sediment PCB levels in the backwater areas at the end 
of the modeled period would achieve both the lower-bound IMPG (3.27 mg/kg) and the 
upper-bound IMPG (5.6 mg/kg) in all 85 acres of backwaters evaluated (Table 6-42).  The 
estimated times to achieve these IMPGs in the backwaters range from approximately 2 to 
15 years, which correspond to the times in which remediation occurs within these areas. 

For fish, the model-predicted average whole-body fish PCB concentrations would achieve 
the applicable IMPGs for both warmwater and coldwater fish (55 and 14 mg/kg) in all 
reaches (Table 6-43).  Estimated times to achieve these IMPGs in reaches where they are 
not already met prior to the start of the model projection range from 3 to 15 years for 
warmwater fish, and approximately 20 years for coldwater fish. 

                                                                                                                                                  

results except that it would result in the attainment of one additional CTE IMPG (the deterministic CTE 
IMPG based on non-cancer impacts to children in Reach 7C). 

In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s use of only largemouth bass in the “blended fish” calculations used for 
human health risk comparisons.  To assess this sensitivity, the method used by EPA in the HHRA to 
calculate a “blended” fish concentration was adapted for use with the species simulated by EPA’s 
FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method to 
FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
comparisons described above.  For SED 6, this change in averaging method (and the resulting 
increase in concentration) results in only a few small changes in the IMPG attainment presented in 
Table 6-40, primarily in a few subreaches in Reach 7.  Specifically, SED 6 would no longer achieve 
certain of the CTE IMPGs in Reaches 7B and 7D. 
226  While this section describes the extent to which SED 6 would achieve the IMPGs for ecological 
receptors, it is also critical to consider the adverse impacts from implementation of that alternative on 
the ecological receptors that the IMPGs are designed to protect, as discussed in Sections 6.6.5.3 and 
6.6.8, and to balance those impacts against the residual risks of PCBs in determining overall 
environmental protectiveness, as discussed in Section 6.6.11 



 

 6-198 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

For insectivorous birds (represented by wood duck) and piscivorous mammals (represented 
by mink), the model-predicted surface sediment concentrations were compared to selected 
target sediment levels of 1, 3, and 5 mg/kg, as discussed previously.  For insectivorous 
birds, the predicted surface sediment concentrations are below all three target sediment 
levels in all 12 averaging areas (Table 6-44).  Likewise, for piscivorous mammals, the 
model-predicted surface sediment concentrations are below those target sediment levels in 
both averaging areas (Table 6-44).  For both receptor groups, the estimated times to 
achieve the various target levels are variable, and range from 1 to 20 years, with the time 
required to reach the 1 mg/kg level generally corresponding to the time when a majority of 
the sediments within a given averaging area have been remediated.227  

For piscivorous birds (represented by osprey) and threatened and endangered species 
(represented by the bald eagle), the model-predicted average whole-body fish PCB 
concentrations would achieve the applicable receptor IMPGs in all reaches (Table 6-43).228  
Estimated times to achieve these IMPGs in reaches where they are not already met prior to 
the start of the model projection range from approximately 10 to 20 years for piscivorous 
birds and 5 to 15 years for threatened and endangered species.229 

6.6.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which SED 6 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below.  

                                                      

227  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, SED 6 
has been paired with FP 4.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 6, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3).   
228  In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in no changes in attainment of the piscivorous bird IMPG under SED 6. 
229  EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE to 
consider the impact of each alternative on ecological receptors, including threatened and endangered 
species, in Connecticut.  Estimated surface sediment PCB concentrations in the Connecticut portion 
of the River under SED 6 at the end of the simulation period are 0.003 to 0.006 mg/kg, and estimated 
fish PCB levels (whole body) in the Connecticut impoundments at the end of the projection period 
under SED 6 are in the range of 0.02 to 0.05 mg/kg (Table 6-37).  All of these sediment and fish 
concentrations are well below the IMPGs for ecological receptors (including threatened and 
endangered species). 
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Reduction of Toxicity:  SED 6 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the sediment.  However, if free NAPL, drums of liquid, or the like 
should be encountered (which is not anticipated), those wastes would be segregated and 
sent off-site for treatment and disposal.     

Reduction of Mobility:  SED 6 would reduce the mobility of PCBs in the River by removing 
approximately 521,000 cy of sediment containing PCBs in Reaches 5 and 6 and placing a 
cap over those areas, stabilizing the banks in Reaches 5A and 5B, including the removal of 
approximately 35,000 cy of PCB-containing soils from those banks, and placing a cap over 
certain additional sediments in the Reach 5 backwaters, Woods Pond, and Rising Pond.  In 
total, caps would be placed over approximately 223 acres (42 acres in Reach 5A, 27 acres 
in Reach 5B, 57 acres in Reach 5C, 15 acres in the Reach 5 backwaters, 60 acres in 
Woods Pond, and 22 acres in Rising Pond).  These caps would prevent or minimize the 
mobility of PCBs in the underlying sediments.  In addition, a thin-layer cap would be placed 
over portions of the Reach 5 backwater areas (55 acres), the Reach 7 impoundments (38 
acres), and in Rising Pond (19 acres) – for a total of 112 acres – to aid in the recovery of 
those areas.  

Reduction of Volume:  SED 6 would reduce the volume of sediment containing PCBs and 
the mass of PCBs present in the River through the removal of a total of 556,000 cy of 
sediments/bank soils containing approximately 22,800 lbs of PCBs.    

6.6.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of SED 6 has included consideration of the short-
term adverse impacts of implementing this alternative on the environment (considering both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along transport routes), and on the workers involved in the remedial activities.  
Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Since the remedial actions under 
SED 6 would be spread out over the overall remedial action period and area, the short-term 
impacts would not last for the entire duration of the project in all affected areas.  Even so, 
since the extent and duration of remediation activities under SED 6 are greater than those 
under the alternatives discussed thus far, the short-term impacts would be more extensive 
and would occur over a longer time period in the Rest of River.   

Impacts on the Environment – Effects Within PSA 

The short-term adverse impacts on the environment resulting from implementation of SED 6 
would include:  potential impacts to the water column, air, and biota in the Rest of River 
area during excavation, capping, and thin-layer capping activities; alteration/destruction of 
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benthic habitat in the areas subject to those activities; alteration of riverbank habitat and 
associated biota due to bank stabilization activities; and loss of floodplain habitat and 
disruption to the biota which reside in the floodplain due to the construction of supporting 
facilities.  Short-term impacts specifically associated with each remedial component are 
described below.   

Sediment Removal:  Sediment removal in Reaches 5 and 6 (521,000 cy over 178 acres) 
would result in resuspension of PCB-containing sediment due to the invasive nature of 
removal operations.  As discussed under SED 4 (Section 6.4.8), resuspension to the water 
column outside the work area would be controlled in Reaches 5A and 5B, as removal 
activities in those areas would be conducted using sheetpile enclosing the removal areas.  
However, the potential exists for sediment containing PCBs to be released from the work 
area both during sheetpile installation and during a high-flow event should overtopping of 
the sheeting occur.  For Reach 5C, the Reach 5 backwaters, and Woods Pond, activities 
would be conducted in the wet using hydraulic dredging, with silt curtains used to mitigate 
sediment release to downstream reaches.  In these cases, sediment containing PCBs 
would be released from the work area through the dredging process even though the area 
would be surrounded by silt curtains.230  In addition, boat and barge traffic could resuspend 
sediment during the construction phase.   

For this reason, sediment removal activities, particularly when conducted in the wet (even 
with the use of silt curtains), would be expected to result in short-term increases in PCB 
concentrations in biota downstream of the removal work areas.  As described in Section 
6.4.8, such increases have been noted at other sites where dredging in the wet has 
occurred (e.g., Upper Hudson River and Grasse River) and even where excavation in the 
dry has been conducted (e.g., Upper ½-Mile Reach); and such results would likewise be 
expected to occur under SED 6. 

The potential also exists during sediment and bank soil removal and related processing 
activities for airborne releases that could impact downwind communities.  

Implementation of SED 6 would cause a loss of aquatic habitat over approximately 178 
acres of River in Reaches 5A, 5B, 5C, the Reach 5 backwaters, and Reach 6 where 
sediment removal with capping would occur.  A general discussion of the immediate and 
near-term impacts of sediment removal and capping in aquatic riverine, impoundment, and 

                                                      

230  For example, an overall PCB resuspension rate of 3% was noted during hydraulic dredging in the 
Grasse River (Connolly et al., 2007), and pilot hydraulic dredging in the Fox River showed a 2.2% 
resuspension rate (USGS, 2000).  If 3% of the PCB mass dredged in Reach 5C, Reach 5 backwaters, 
and Woods Pond under SED 6 were lost to the water column, that would equate to approximately 290 
lbs of PCBs. 
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backwater habitats was provided in Sections 5.3.1.2, 5.3.3.2, and 5.3.6.2, respectively.  The 
short-term impacts of removal/capping in Reach 5A, which were summarized in Section 
6.3.8 for SED 3, would occur in the removal areas in Reaches 5 and 6 under SED 6.  These 
impacts include removal of the natural bed material, woody debris, and aquatic vegetation 
which are used as habitat by both fish and benthic invertebrates; direct loss of benthic 
invertebrates and other aquatic organisms (e.g., reptiles and amphibians) residing in the 
sediments at the time of the removal; a disruption and displacement of fish; alteration of 
habitat for birds and mammals that live adjacent to the River and feed and disperse in areas 
subject to remediation; and colonization by invasive species.  Overall, the short-term 
adverse impacts from removal under SED 6 would affect more area of aquatic habitat than 
would occur from removal under the alternatives discussed above (e.g., 52 acres more than 
SED 5).  

Bank Stabilization:  Bank stabilization activities in Reaches 5A and 5B would have 
immediate adverse effects on the riparian corridor bordering the River, which provides 
habitat that is unique to its position on the landscape.  These impacts were described for 
SED 3 in Section 6.3.8 and would also occur under SED 6. 

Capping:  Capping activities in the deeper portions of Woods Pond and Rising Pond would 
be performed during low flow periods.  While resuspension is possible due to capping 
activities, the potential for resuspension of PCB-containing sediment is anticipated to be 
much lower than that due to removal activities, since capping would involve placing clean 
material on undisturbed native sediment, and silt curtains would be in place in an effort to 
mitigate transport of cap material and any resuspended sediments to downstream reaches.  

Placement of the caps (without removal) as part of SED 6 would occur over 45 acres in 
these impoundments.  As noted in Section 5.3.3.2, the short-term habitat impacts of 
capping in impoundments would be generally similar to those of sediment removal 
followed by capping.  In this case, since the caps would be placed in the deep portions of 
these impoundments where biotic diversity is limited, these short-term negative impacts 
would be expected to be less significant that they would be in shallower portions of the 
impoundments.   

Thin-Layer Capping:  Thin-layer capping activities in portions of the Reach 5 backwaters, 
the Reach 7 impoundments, and Rising Pond would be performed by placement of a thin 
layer of sand over the undisturbed native sediment.  Based on data collected during the 
Silver Lake capping pilot study, the potential for thin-layer capping to resuspend PCB-
containing sediments into the overlying water column is considered minimal.   

Placement of a thin-layer cap as part of SED 6 would occur over 112 acres of River, and 
would have short-term impacts on aquatic vegetation and benthic invertebrates in those 
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areas.  Immediate and near-term impacts of thin-layer capping were described generally in 
Sections 5.3.3.2 for impoundments and 5.3.6.2 for backwaters.  These impacts were also 
summarized in Section 6.3.8 for the thin-layer capping in Reach 5C and Woods Pond under 
SED 3.  Similar impacts would occur from the placement of thin-layer caps in the Reach 5 
backwaters, the Reach 7 impoundments, and Rising Pond under SED 6.   

Supporting Facilities:  Construction of access roads and staging areas in the floodplain and 
other areas near the River would result in the loss of habitats in those areas and the loss of 
the wildlife that they would support.  It is anticipated that SED 6 would require a total of 
approximately 98 acres for access roads and staging areas (approximately 50 acres within 
the 10-year floodplain).  The principal habitat types affected were identified in Section 
6.6.5.3 and include floodplain forests, shrub and shallow emergent wetlands, disturbed 
upland habitats, and upland forests.  The short-term adverse impacts on these habitats 
from the construction and use of access roads and staging areas under SED 6 would be 
similar to those described in Section 6.3.8 for the support facilities under SED 3, except that 
the total acreage affected would be greater and more widespread under SED 6. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through sediment 
removal/capping and related ancillary activities during the implementation of SED 6.   

The total calculated emissions from SED 6 would amount to approximately 130,000 tonnes 
of GHG emissions, with 56,000 tonnes resulting from direct emissions (primarily from 
construction activities, transportation, and mulch decay/sequestration of removed 
vegetation), 3,500 tonnes from indirect emissions (associated with electricity for water 
treatment), and the remaining 72,000 tonnes from off-site emissions (primarily from 
manufacture of steel sheeting and of cement for stabilization, as well as diesel refining).  
The total GHG emissions estimated for this alternative are equivalent to the annual output 
of 24,900 passenger vehicles.  

Impacts on Local Communities and Communities Along Transport Routes 

SED 6 would result in short-term adverse impacts to the local communities in the Rest of 
River area.  These short-term effects would include disruption of recreational canoeing and 
other river-related and land-side activities along the River and within the floodplain due to 
the remediation and the construction of access roads and staging areas, as well as 
increased noise and truck traffic.  Under SED 6, these impacts would affect portions of 
Reaches 5 and 6 for an estimated 19 years, with impacts to the Reach 7 impoundments 
and Rising Pond occurring over 2 years.   
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Impacts on Recreational Activities:  Recreational activities in the areas of Reaches 5 and 6 
that would be affected by SED 6 include fishing, canoeing, hiking, dirt biking/ATVing, 
waterfowl hunting, and general recreation.  Recreational activities in Reaches 7 and 8 
include fishing and canoeing.  During the period of remedial construction, restrictions on 
such recreational uses of the River and floodplain would be imposed in the areas in which 
remediation-related activities are taking place.  Due to safety considerations, boaters, 
hikers, anglers, hunters, and other recreational users would not be able to use the River or 
floodplain in the areas where such activities are being conducted.  Further, bank 
stabilization activities in Reaches 5A and 5B would remove the ability of recreational 
anglers, hunters, and hikers to use those areas during construction.  Aesthetically, the 
presence of the heavy construction equipment and cleared or disturbed areas would detract 
from the visually undisturbed nature of the area.   

Increase in Truck Traffic:  Due to the need to deliver capping/stabilization materials and 
equipment to the work areas and to remove excavated material, truck traffic in the area 
would increase substantially over current conditions.  It is expected that this increased truck 
traffic would persist for the duration of SED 6 (approximately 21 years).  As an example, if 
20-ton capacity trucks were used to transport excavated sediments and bank soils from the 
staging areas to the disposal or treatment facilities, it would take approximately 45,800 truck 
trips to do so (2,180 truck trips per year for a 21-year implementation period).  Additional 
truck trips would be necessary to transport capping and stabilization materials (sand and 
stone), as well as materials for the construction of staging areas and access roads, to the 
site.  Assuming the use of 16-ton capacity trucks for local hauling of such materials, 
approximately 73,500 truck trips (3,500 truck trips per year) would be required for that 
purpose.  The increased traffic would increase noise levels and emissions of 
vehicle/equipment exhaust and nuisance dust to the air.  Noise in and near the construction 
zone could affect those residents and businesses located near the work areas (i.e., 
between the Confluence and Woods Pond and, for a shorter time period, near Rising 
Pond).   

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the sediment remedial alternatives.  This analysis 
focuses on the increased truck traffic that would be necessary to transport clean materials 
to the site for implementation of the alternatives and to dispose of used access road and 
staging area materials following completion of remediation.231  This analysis indicates that 

                                                      

231  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
treatment or disposal facilities are evaluated under the relevant treatment/disposition alternatives. 
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the increased truck traffic associated with SED 6 would result in an estimated 3.40 non-fatal 
injuries due to accidents (average annual non-fatality injury estimate of 0.16) with a 
probability of 97% of at least one such injury, and an estimated 0.16 fatalities from 
accidents (average fatality estimate of 0.0077) with a probability of 15% of at least one such 
fatality.   

Potential Measures to Avoid, Minimize or Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.232  These 
measures would consist of the ones identified in Section 5.7 and summarized in Section 
6.3.8 above.  Despite the implementation of these measures, however, detrimental effects 
of construction and short-term impacts and risks associated with implementation of SED 6 
would be inevitable. 

Risks to Remediation Workers 

There would be health and safety risks to site workers implementing SED 6.  
Implementation of SED 6 is estimated to involve 976,834 man-hours over a 21-year 
timeframe.  The analysis in Appendix N of potential risks to workers from implementation of 
the sediment alternatives indicates that implementation of SED 6 would result in an 
estimated 9.02 non-fatal injuries to workers (average annual non-fatality injury estimate of 
0.44) with a probability of 100% of at least one such injury, and an estimated 0.10 worker 
fatalities (average annual fatality estimate of 0.005) with a probability of 9% of at least one 
such fatality.  Engineering controls and OSHA procedures designed to mitigate risks to 
remediation workers would be instituted.  

6.6.9 Implementability 

6.6.9.1 Technical Implementability 

The technical implementability of SED 6 has been evaluated considering the factors 
identified below.  

General Availability of Technologies:  SED 6 would be implemented using well-established 
and available in-river remediation methods and equipment.  Similarly, land-based support 
areas would be constructed using commonly available construction technologies.  Further, 

                                                      

232 The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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well-established and readily available equipment would also be used to monitor the 
remedial alternative both during and following implementation. 

Ability To Be Implemented:  The technologies and process options that are part of SED 6 
would be technically implementable in the reaches where they would be applied.  Sediment 
removal followed by capping is a functional remedy for use in the various types of 
environments where it would be applied in SED 6 (e.g., high energy river reaches, shallow 
areas with lower velocity, etc.).  Sediment removal would be performed in the dry in 
Reaches 5A and 5B, and in the wet in Reach 5C, the Reach 5 backwaters, and Woods 
Pond.  Both techniques have been used in other locations, as noted in Sections 6.4.5.2 and 
6.6.5.2.  Since the current river bathymetry would be maintained in those areas where 
sediment removal and subsequent capping are performed, there would be no net loss of 
flood storage capacity. 

Capping without prior removal would be implemented in portions of Woods Pond and Rising 
Pond where the water is relatively deep, which are suitable conditions for such capping.  
Since the backwater effects in Woods Pond and Rising Pond are controlled by the dams, 
impacts to flood storage capacity would not be expected as a result of cap placement.  The 
model-predicted area of inundation within the floodplain of Reaches 5 and 6 during the 2-
year flow event in Year 48 of the projection (as discussed in Section 6.3.9.1) was similar to 
that predicted under SED 1.  This would be evaluated in more detail during design as 
necessary.     

Thin-layer capping to enhance natural recovery processes would be implemented in lower 
velocity areas – i.e., portions of Reach 5 backwaters, Reach 7 impoundments, and the 
shallow portion of Rising Pond – which have suitable conditions for this technology.  Similar 
to the capping described above, there would no impacts to flood storage capacity as a 
result of thin-layer capping in these areas, as these areas are controlled by backwater 
effects from the dams along the River.  

Riverbank stabilization, including the removal of bank soils where necessary, would be 
performed in Reaches 5A and 5B.   Conceptual stabilization techniques were described in 
Section 3.1.4 and Appendix G, but the actual stabilization techniques that would be used if 
this alternative were selected would be determined through the detailed design process.  
Those techniques would be designed to avoid any significant net reduction in flood storage 
capacity in the relevant River stretches.    

MNR with institutional controls would be implemented in the downstream reaches, where 
PCB concentrations are already low and would likely decrease further following remediation 
in the upstream reaches.  Monitoring to track changes in PCB concentrations following the 
SED 6 remedial activities would be performed using readily available methods and 
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materials, such as have been used previously in the River.  Similarly, the continued 
maintenance of biota consumption of advisories would be expected to use similar 
techniques to those used previously. 

Support facilities in the floodplain area necessary for implementation of SED 6 could readily 
be constructed using commonly available construction techniques.    

Although the technologies needed to implement SED 6 are generally available and suitable, 
the 21-year period required to implement this alternative introduces other complications and 
uncertainties (in addition to those described above).  It is difficult to contract for a remedial 
project over that length of time, given the possibility of changes in equipment and 
techniques and the possibility that contracting firms will not remain available throughout that 
long a time period.  It is also difficult to predict the availability of large quantities of backfill 
and capping materials that far into the future.  In addition, depending on the treatment or 
disposition alternative selected (see Section 9), the availability of landfill capacity or 
treatment capabilities could also affect the ability to implement such a long-term dredging 
project. 

Reliability:  The remediation technologies that comprise SED 6 are reliable, as shown 
through implementation at other sites and in portions of the Housatonic River upstream of 
the Confluence.  The use of these technologies at other sites was described in Sections 
6.3.5.2, 6.4.5.2, 6.5.5.2, and 6.6.5.2.  However, the habitat restoration technologies for 
some of the affected habitats cannot be considered reliable in terms of their ability to re-
establish the pre-remediation conditions and functions of those habitats, as discussed in 
Sections 6.6.5.2 and 6.6.5.3.   

Availability of Space for Support Facilities:  Implementation of SED 6 would require 
construction of access roads and staging areas at various locations within the floodplain.  
As noted above, an estimated 98 acres of space would be needed, and appear to be 
available to support the SED 6 activities based on the conceptual site layout (assuming that 
the necessary access agreements can be obtained).  Development of access roads and 
staging areas would be sequenced over the approximate 21-year implementation period.       

Availability of Cap/Stabilization Materials:  Materials required for cap and thin-layer cap 
placement and bank stabilization must be of suitable quality for their intended purposes.  
Approximately 723,000 cy of sand/fill/stone materials would be required for capping, thin-
layer capping, and bank stabilization activities (i.e., 444,000 cy of sand/clean fill and 
279,000 cy of armor stone and riprap).  Locating suitable sources for this volume of such 
materials would be challenging.  For purposes of this Revised CMS Report, adequate 
material sources are assumed to be available, although their proximity to the site is 
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uncertain and obtaining needed quantities might require long travel distances.   An 
evaluation would be required during design activities to determine material availability.   

Ease of Conducting Additional Corrective Measures:  Future corrective measures, if needed 
to perform cap or bank maintenance or conduct additional remediation, would likely be 
implementable, subject to the same technical and logistical constraints applicable to the 
initial implementation of SED 6.   Ease of implementation would be directly related to the 
extent of the additional corrective measure (i.e., area and/or volume to be addressed) and 
the ease of access (i.e., location of target area and proximity of access areas). 

Ability to Monitor Effectiveness:  The effectiveness of SED 6 would be determined over time 
through long-term monitoring to document reductions in PCB concentrations in water 
column, sediment, and fish tissue in various reaches of the River.  Periodic monitoring (i.e., 
visual observation and sampling) of the capped sediments and restored riverbanks would 
allow for an evaluation of cap integrity and effectiveness, as well as bank stability.  Such 
activities have been successfully performed on the upper portion of the Housatonic River 
and at other sites previously.  Equipment and methods for this type of monitoring are readily 
available. 

6.6.9.2 Administrative Implementability  

The administrative implementability of SED 6 has been evaluated in consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of SED 6 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action (unless waived).   An evaluation of compliance with potential ARARs 
for SED 6 is provided in Tables S-6.a through S.6-c in Appendix C and summarized in 
Section 6.6.4.   

Access Agreements:  Implementation of SED 6 would require GE to obtain access 
permission from the owners of properties that include riverbank or floodplain areas where 
remedial work or ancillary facilities would be necessary to carry out the alternative.  
Although much of the area in Reach 5 is owned by the State or the City of Pittsfield (which 
have agreed to provide access), it is anticipated that access agreements may be required 
from up to approximately 45 to 55 other landowners to implement SED 6.  Obtaining such 
access agreements could be problematic in some cases.  If GE should be unable to obtain 
access agreements with particular property owners, GE would request EPA’s assistance. 
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Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in the 
dissemination of information to the public and surrounding communities regarding those 
advisories.  In addition, obtaining access to state-owned lands would require coordination 
with the state agencies that own that land.  Finally, both prior to and during implementation 
of SED 6, GE would need to coordinate with EPA, as well as state and local agencies, to 
provide as-needed support with public/community outreach programs.  

6.6.10 Cost 

The total estimated cost of implementing SED 6 is $363 M (not including 
treatment/disposition costs).  The estimated total capital cost is $351 M, assumed to occur 
over a 21-year construction period.  Estimated annual OMM costs include costs for a 5-year 
inspection and maintenance program for the restored riverbed and riverbanks, thin-layer 
cap areas, and restored staging areas and access roads; these costs range from $15,000 
to $375,000 per year (depending on which reach is being monitored), resulting in a total 
cost of $3.2 M. The estimated annual OMM costs for SED 6 also include implementation of 
a long-term water, sediment, and fish monitoring program, as well as implementation of 
institutional controls, for a period of 100 years following completion of construction activities 
on a reach-specific basis.  The estimated costs for this long-term program range from 
approximately $32,500 to $723,000 per year (depending on the extent of monitoring 
occurring within a given year), resulting in a total cost of $8.4 M.  The following summarizes 
the total capital and OMM costs estimated for SED 6. 

SED 6 Est. Cost Description

Total Capital Cost $351 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $11.6 M Costs for performance of the OMM programs  

Total Cost for 
Alternative 

$363 M Total cost of SED 6 in 2010 dollars 

 
The total estimated present worth cost of SED 6, which was developed using a discount 
factor of 7%, a 21-year construction period, and an OMM period of 100 years on a reach-
specific basis, is approximately $191 M.  More detailed cost estimate information and 
assumptions for each of the sediment alternatives are included in Appendix Q.     

These costs do not include the costs of any associated floodplain remediation or the costs 
of treatment/disposition of removed sediments/bank soils. The estimated costs for the 
combination of SED 6 and FP 4 are presented in Section 8.2.9, and the estimated costs for 
combinations of sediment remediation and treatment/disposition alternatives are presented 
in Section 10.  
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6.6.11   Overall Protection of Human Health and the Environment – Conclusions  

As explained in Section 6.6.2, the evaluation of whether SED 6 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   

General Effectiveness:  As discussed previously, SED 6 would result in a reduction in the 
potential for exposure of human and ecological receptors to PCBs in sediments, surface 
water, and fish by:  (a) permanently removing 521,000 cy of PCB-containing sediments in 
Reaches 5 and 6 and placing a cap over the underlying sediments; (b) stabilizing the 
riverbanks in Reaches 5A and 5B, including removal of 35,000 cy of bank soil; (c) placing a 
cap over 45 acres in the deeper portions of Reaches 6 and 8 where no excavation would be 
performed; (d) placing a thin-layer cap over 112 acres in the Reach 5 backwaters, the 
Reach 7 impoundments, and the shallow portion of Rising Pond to reduce exposure 
concentrations and accelerate the process of natural recovery; and (e) relying on natural 
recovery processes in other areas.  As shown in Section 6.6.3, implementation of SED 6 is 
predicted to reduce the annual PCB mass in the River passing Woods Pond Dam from 20 
to 0.6 kg/yr, that passing Rising Pond Dam from 19 to 1.0 kg/yr, and transported from the 
River to the floodplain in Reaches 5 and 6 from 12 to 0.3 kg/yr over the modeled period.   

Further, as shown in Section 6.6.5.1, EPA’s model predicts that implementation of SED 6, 
like the previously discussed removal alternatives, would result in a substantial permanent 
reduction in sediment and fish PCB concentrations.  For example, the model predicts that 
the fish PCB concentrations (whole body) would be reduced over the modeled period from 
70-110 mg/kg to approximately 1-2 mg/kg in Reaches 5 and 6, from 30-60 mg/kg to 
approximately 1-2 mg/kg in the Reach 7 impoundments, from 30 mg/kg to approximately 1 
mg/kg in Rising Pond, and from 1-2 mg/kg to 0.02-0.05 mg/kg in the Connecticut 
impoundments. 

However, SED 6 would have substantial long-term negative impacts on many species, 
including the likely loss of some sensitive species from portions of the PSA, as discussed in 
Section 6.6.5.3, and would thus actually increase the risks to biota in the Rest of River as a 
result of habitat loss. 

Compliance with ARARs:  As explained in Section 6.4.4, SED 6 would achieve the 
chemical-specific ARARs except for the water quality criterion of 0.000064 µg/L, which 
should be waived as technically impracticable to attain.  Review of the potential location-
specific and action-specific ARARs indicates that SED 6 could be designed and 
implemented to meet many of those ARARs, but that a number of federal and state 
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regulatory requirements would not be met.  As a result, to the extent that those 
requirements constitute ARARs, they would also need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP. 

Human Health Protection:  As discussed in Section 6.6.6.1, accepting EPA’s HHRA, SED 6 
would provide protection of human health from direct contact with sediments, since it would 
achieve IMPG levels based on a 10-5 cancer risk or lower, as well as all non-cancer IMPGs, 
in all sediment exposure areas, with the majority of those levels achieved at the present 
time.  For human consumption of fish, the fish PCB concentrations predicted to result from 
SED 6 at the end of the 52-year simulation period, when converted to fillet-based 
concentrations, would not achieve the RME-based IMPGs (i.e., those based on unrestricted 
consumption of Housatonic River fish) in Reaches 5 through 8 (except for the RME 10-4 

cancer IMPG, but not the non-cancer IMPGs, in a few areas).  In the Connecticut 
impoundments, the CT 1-D Analysis indicates that SED 6 would achieve the RME fish 
consumption IMPGs based on a 10-5 cancer risk and non-cancer impacts in all 
impoundments within the modeled period.  Where the levels for unrestricted fish 
consumption are not achieved, institutional controls – specifically, fish consumption 
advisories – would continue to be utilized to provide human health protection from fish 
consumption. 

Environmental Protection:  As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  

As discussed in Section 6.6.6.2, the model results indicate that, by the end of the modeled 
period, SED 6 would achieve the IMPG levels for all ecological receptor groups and areas.  
SED 6 would result in sediment PCB concentrations within or below the IMPG range for 
benthic invertebrates (3-10 mg/kg) in all averaging areas and below both the lower and 
upper bounds of the IMPG range for amphibians (3.27 mg/kg to 5.6 mg/kg) in all backwater 
areas.  In addition, SED 6 would achieve fish PCB levels below the fish-based IMPGs for 
both warmwater and coldwater fish (55 and 14 mg/kg), for piscivorous birds (3.2 mg/kg) and 
for threatened and endangered species (30.4 mg/kg) in all reaches.  For insectivorous birds 
and piscivorous mammals, predicted sediment PCB concentrations in the relevant 
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averaging areas in Reaches 5 and 6 are below the target sediment levels of 1, 3, and 5 
mg/kg in all averaging areas.233    

However, as discussed in Section 2.1.1, attainment of IMPGs, as only one of the Selection 
Decision Factors under the Permit, is not determinative of whether an alternative would 
provide overall protection of the environment, but rather is a consideration to be balanced 
against the other Selection Decision Factors.  In this case, implementation of SED 6 would 
cause substantial short-term and long-term adverse impacts on the plants and animals 
within Rest of River area, including the receptor groups that the IMPGs are designed to 
protect.  The short-term impacts would include loss of the existing aquatic habitat in Reach 
5, Woods Pond, the Reach 7 impoundments, and Rising Pond; loss of riparian habitat in the 
bank stabilization areas; resuspension of PCB-containing sediments during removal; and 
loss of floodplain habitat in areas where supporting facilities are constructed – all as 
discussed in Section 6.6.8.  Even more significantly, despite the implementation of 
restoration measures, implementation of SED 6 would result in substantial permanent or at 
least long-term adverse effects on the ecosystem.  These impacts were described in 
Section 6.6.5.3.  They include:   

• Alteration of the aquatic riverine habitat in Reaches 5A, 5B, and 5C for an uncertain 
length of time, with the result that the re-establishment of the current abundance of 
organisms and mix of species is also uncertain, the return of certain specialized and 
rare species is doubtful, and there would likely be an increase in invasive species; 

• Similar impacts in the Reach 5 backwaters, the shallower portions of Woods Pond, the 
Reach 7 impoundments, and Rising Pond; 

• The permanent loss of mature overhanging trees on the riverbanks and of vertical and 
undercut banks in Reaches 5A and 5B, with the consequent loss of the wildlife species 
that depend on those habitat features, as well as a reduction in animal slides and 
burrows on the banks and access routes for wildlife movement to and from the River; 

• Long-term impacts in the areas that would be cleared for access roads and staging 
areas, including loss of trees and, in some areas, wetlands, as well as changes in the 
soil stratigraphy and composition – all of which would, at a minimum, last for decades, 
with the extent and timing of recovery to pre-remediation conditions uncertain; and 

                                                      

233  As discussed previously, attaining the target sediment levels for these receptor groups would allow 
achievement of the IMPGs provided that the average floodplain soil concentrations in the same 
averaging areas are below the associated target floodplain soil levels (see Section 7). 
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• Fragmentation of the current, largely intact forested riparian corridors in the PSA, with 
the consequent loss of connectivity among habitats and disruption of the wildlife that 
depend on those corridors. 

As noted above, the standard of “overall protection” of the environment requires a balancing 
of the short-term and long-term ecological impacts of the alternatives with the residual risks.  
In particular, “it is important to determine whether the loss of a contaminated habitat is a 
greater impact than the benefit of providing a new, modified but less contaminated habitat” 
(EPA, 2005d, p. 6-6). Based on such balancing, due to the substantial adverse ecological 
impacts summarized above, SED 6 would have a net negative ecological effect and thus 
would not provide overall protection of the environment.   

Summary:  Based on the foregoing considerations, SED 6 would meet the standard of 
providing overall protection of human health.  However, given the long-term harm to the 
unique ecosystem of the PSA that would result from its implementation, SED 6 would not 
meet the standard of providing overall protection of the environment.  

6.7 Evaluation of Sediment Alternative 7  

6.7.1 Description of Alternative  

SED 7 would involve the removal of a total of 805,000 cy of sediment and riverbank soil 
(including 770,000 cy of sediment over 219 acres plus 35,000 cy of bank soil as part of 
bank stabilization over 14 linear miles of riverbank), placement of an engineered cap or 
backfill over a total of 264 acres of river bottom including all the removal areas and some 
non-removal areas, and thin-layer capping over an additional 72 acres.  Specifically, the 
components of SED 7 include the following: 

• Reach 5A:  Sediment removal in the entire reach (218,000 cy over 42 acres), followed 
by backfilling; 

• Reach 5B:  Sediment removal in the entire reach (109,000 cy over 27 acres), followed 
by backfilling; 

• Reach 5C: Sediment removal in the entire reach (186,000 cy over 57 acres), followed 
by capping; 

• Riverbanks in Reaches 5A and 5B:  Bank stabilization (14 linear miles, comprising both 
banks along 7 miles of River) and removal of bank soils where necessary as part of the 
stabilization (35,000 cy); 
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• Reach 5 backwaters:  Combination of sediment removal with capping in areas with 
surface PCB concentrations greater than 10 mg/kg (51,000 cy over 32 acres) and thin-
layer capping in areas with surface PCB concentrations between 1 and 10 mg/kg (39 
acres); 

• Reach 6 (Woods Pond):  Combination of sediment removal with capping (148,000 cy 
over 37 acres) in the shallower areas and capping without sediment removal (23 acres) 
in the “deep hole”; 

• Reach 7 impoundments:  Combination of sediment removal with capping in areas with 
surface PCB concentrations greater than 3 mg/kg (43,000 cy over 18 acres) and thin-
layer capping in the remaining areas (20 acres); 

• Reach 8 (Rising Pond):  Combination of sediment removal with capping in shallow 
areas with surface PCB concentrations greater than 3 mg/kg (15,000 cy over 6 acres), 
thin-layer capping in the remaining shallow areas (13 acres), and capping in the deep 
area without sediment removal (22 acres); and 

• Reaches 7 (channel), and 9 through 16:  MNR. 

Remediation would proceed from upstream to downstream to minimize the potential for 
recontamination of remediated areas.  Figures 6-18a-b identify the remedial action(s) that 
would be taken in each reach as part of SED 7.  Either capping or backfilling would be 
conducted following removal in the Reach 5 backwaters, Reach 7 impoundments, and 
Rising Pond considering the PCB concentrations remaining following removal, as 
determined during design.  However, for purposes of this Revised CMS Report, it has been 
conservatively assumed that capping would be conducted for these three areas.   

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 7.  It is estimated that SED 7 would require approximately 
26 years to complete.  A construction timeline for implementation of SED 7 is provided in 
Figure 6-19.  As described in Section 3.1.6.4, this timeline presents a general 
representation of the main components of the reach-specific remedial activities (e.g., 
removal, capping, bank stabilization, etc.), and illustrates the respective contributions of 
each activity to the overall implementation timeline, as well as the extent of activities that 
would be performed concurrently.   

Information on equipment, processes, and methods is provided in this description for 
purposes of the evaluations in this Revised CMS Report.  Details of the specific methods for 
implementation of the remedy would be developed during design based on engineering 
considerations and site conditions.  In addition, various options would be considered in an 
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effort to avoid, minimize, or mitigate the adverse ecological impacts from implementation of 
the selected alternative.  A preliminary assessment of such options has been conducted 
and incorporated into SED 7 for purposes of evaluation, including alternate riverbank 
stabilization techniques, siting options for access roads and staging areas, timing and 
sequencing of the work, and use of BMPs (all as discussed in Section 5.2) and potential 
restoration methods (as discussed in Section 5.3).  However, once a remedy is selected, 
such options and procedures would be assessed further during design. 

Site Preparation:  Prior to implementation of remedial activities, access roads and staging 
areas would be constructed to support implementation of this alternative.  Grubbing and 
clearing of vegetation would be necessary, and appropriate erosion and sedimentation 
controls would be put in place prior to construction.  Locations of the staging areas and 
access roads for SED 7 have been selected, considering site conditions (e.g., topography, 
habitat type, presence of residential areas, etc.) observed through site visits and aerial 
photographs, in an effort to minimize impacts on sensitive habitats and local communities to 
the extent practical (see Section 5.2.2).  Areas were specifically selected based on 
accessibility, existing land use, habitat type, and location relative to the floodplain.  An effort 
was made, where practical, to avoid sensitive habitats (e.g., forested floodplain areas, 
vernal pools, other wetlands) and heavily populated areas, and to utilize existing 
infrastructure.  The conceptual plans developed for this Revised CMS Report indicate that 
26 staging areas, occupying a total of 48 acres (10 acres within the floodplain), and 
approximately 20 miles of access roads covering 50 additional acres assuming a 20-foot 
road width (16 miles and 40 acres in the floodplain) would be constructed between the 
Confluence and Rising Pond to support implementation of SED 7.  The locations of these 
staging areas and access roads are shown on Figure 6-18a-b.  Further evaluations of the 
locations for staging areas, access roads, and other supporting infrastructure would be 
conducted during design. 

Sediment Removal:  Sediment removal would be performed throughout the reaches of the 
River as presented below.  
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 Average Removal 
Depth (feet) 

Removal Volume 
 (cy) 

Acreage 

Reach 5A: 3-3.5 218,000 42 

Reach 5B: 2.5 109,000 27 

Reach 5C: 2 186,000 57 

Reach 5 backwaters: 1 51,000 32 

Reach 6 (Woods Pond): 2.5 148,000 37 

Reach 7 impoundments: 1.5 43,000 18 

Reach 8 (Rising Pond): 1.5 15,000 6 

Totals:  770,000 219 

 
The areas over which removal would be conducted for the reaches listed above are shown 
on Figures 6-18a-b. 

It is assumed that the excavations in Reaches 5A and 5B would be performed in the dry 
with conventional mechanical excavation equipment.  Sheetpiled cells would be established 
in the River to facilitate removal activities and limit downstream transport of sediment.  The 
design and construction of the sheetpile system would incorporate site-specific conditions to 
determine the appropriate sheet lengths, sheeting configuration, gauge, and depth of 
embedment, as described in Section 3.1.2.1.  It is assumed that the removal in Reach 5C, 
the Reach 5 backwaters, Reach 6, and Reach 8 would be performed using hydraulic 
dredging, and that removal in the Reach 7 impoundments would be performed in the wet 
using barge-mounted mechanical clamshell excavators.  In these areas, debris removal 
would be conducted prior to dredging, and silt curtains would be placed downstream of 
excavation activities in an effort to limit transport of suspended sediment.  A water treatment 
system with an assumed capacity of 450 gpm, located at each staging area, would be used 
to treat water pumped from the excavation areas.  Periodic water column and air monitoring 
would be performed during implementation.   

Cap/Backfill Placement:  Following excavation, backfill would be placed in the dry in 
Reaches 5A and 5B prior to removal of the sheetpile.  Backfill (rather than caps) would be 
placed in these reaches because removal to the depths specified would remove most of the 
PCB-containing sediments in these reaches.  Caps would be installed through the water 
column following excavation in Reach 5C and in certain areas in the Reach 5 backwaters, 
Woods Pond, the Reach 7 impoundments, and Rising Pond (see Figures 6-18a-b).  Caps 
would also be installed through the water column in the deeper portions of Woods Pond and 
Rising Pond without prior sediment excavation.  Removal of debris that would interfere with 
the performance of the cap would be conducted prior to cap material placement.  Backfill 
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and cap materials would be transferred to the River using conventional earth-moving 
equipment.   

It is assumed for purposes of this Revised CMS Report that, in Reaches 5A and 5B, backfill 
would include placement of sand and gravel such that the riverbed would be returned to its 
pre-removal elevation.  For purposes of evaluation, it is assumed that the caps to be placed 
following removal in Reach 5C, Woods Pond, the Reach 7 impoundments and Rising Pond 
would consist of a minimum of 12 inches of sand (which may be amended by organic 
material to increase the TOC content), overlain by an armor stone layer of 6 to 12 inches, to 
bring the riverbed to the pre-removal elevation.  In the backwaters, the cap would consist of 
a 12-inch stable sand layer (which may include some stone mixed in and may be amended 
by organic material), but no additional armor stone layer.   In the deeper portions of Woods 
Pond and Rising Pond where caps would be installed without prior sediment excavation, the 
cap would consist of 12 inches of sand and 6 inches of armor stone. The composition and 
size of the sand and armor stone (when applied) would be selected during design to limit 
the potential for migration of PCBs from the underlying sediments and to preclude the 
movement of cap materials during high flow events.  Silt curtains would be used during 
capping and backfilling in the wet in an effort to limit downstream transport of suspended 
materials, and water column monitoring would be performed.     

Thin-Layer Cap Placement:  A thin-layer cap would be installed in the Reach 5 backwaters 
where PCB concentrations exceed 1 mg/kg (39 acres), portions of the Reach 7 
impoundments (20 acres), and the shallow portion of Rising Pond (13 acres), as shown on 
Figures 6-18a-b.  For purposes of evaluation, it is assumed that the thin-layer cap would 
consist of a 6-inch layer of sand.  The thin-layer cap would be placed via a combination of 
techniques, including potentially mechanical and/or hydraulic means.  Note that for 
purposes of modeling, the material to be used for the thin-layer cap is assumed to have 
similar properties to those of the underlying native material (see Section 3.1.3); however, 
the actual materials to be placed would be determined during design activities. 

Sediment Dewatering and Handling:  Sediment dewatering operations would be performed 
as necessary in the staging areas.  For purposes of this Revised CMS Report, it is assumed 
that a combination of dewatering alternatives would be used, including gravity dewatering 
via stockpiling at the staging areas for materials removed in the dry or by barge-mounted 
mechanical equipment and mechanical dewatering using a plate and frame filter press for 
materials removed by hydraulic dredging.  The addition of stabilization agents (e.g., other 
dry sediments, excavated soils, Portland cement) may be necessary prior to treatment 
and/or disposal (see Section 3.1.5 and Figure 3-1).  Treatment/disposition alternatives have 
been evaluated separately and are discussed in Section 9.  A water treatment system 
would be used to treat water pumped from the excavation areas, as well as any decant 
water collected from excavated materials in the staging areas.   
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Bank Stabilization/Soil Removal:  SED 7 would include the stabilization of the riverbanks on 
both sides of the River in Reaches 5A and 5B, including the removal of 35,000 cy of soil 
from the banks in these subreaches.  The bank stabilization techniques assumed to be part 
of SED 7 for purposes of this Revised CMS Report are the same as those identified for 
SED 5, involving a combination of bioengineering and traditional bank hardening 
techniques.  Those techniques are described in Section 3.1.4 and Appendix G and are 
depicted on Figures G-2 through G-9 in Appendix G.  For purposes of this report, it is 
assumed that the riverbank stabilization/soil removal work in Reaches 5A and 5B would be 
performed in the dry, within the same sheetpiled cells used for the removal/capping of the 
adjacent sediments, employing conventional mechanical excavation equipment.   

MNR:  MNR would be implemented in the remainder of the Rest of River under SED 7 (i.e., 
Reach 7 channel and Reaches 9 through 16).  As previously discussed, natural recovery 
processes have been documented in portions of the Housatonic River and would be 
expected to continue at varying rates in the areas where MNR would be implemented under 
SED 7, due in part to completed and planned remediation conducted upstream of the Rest 
of River, as well as the remediation that would be conducted as part of this alternative.    

Restoration:  For purposes of evaluation in this Revised CMS Report, it is assumed that 
SED 7 would include restoration of areas that are directly impacted by the sediment 
removal and/or capping activities, the bank removal/stabilization activities, and the ancillary 
construction activities.  The restoration methods assumed for SED 7 for purposes of this 
Revised CMS Report include the include the conceptual methods described in Section 
5.3.1.3 for the aquatic riverine habitat in Reaches 5A, 5B, 5C; Section 5.3.2.3 for the 
riverbanks in Reaches 5A and 5B; Section 5.3.3.3 for Woods Pond, Reach 7 
impoundments, and Rising Pond; Section 5.3.6.3 for the Reach 5 backwaters; and the other 
restoration methods subsections in Section 5.3 for the floodplain habitats disturbed by 
access roads and staging areas.  It is further assumed that a more specific and detailed 
restoration plan would be developed during design. 

Institutional Controls:  SED 7 would include the continued maintenance of biota 
consumption advisories, as appropriate, to limit the public’s consumption of fish and other 
biota from the River (see Section 3.8.1 for further discussion of fish consumption 
advisories).  With respect to institutional controls for the management of sediment or soil in 
connection with future maintenance, repair, construction, or removal projects for dams or 
bridges on the River, SED 7 would rely primarily on existing regulatory requirements, as 
discussed in detail in Section 3.8.2, which would ensure the proper characterization, 
management, and disposition of such materials.  However, as also noted in Section 3.8.2, 
GE would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 
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concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 

Long-Term OMM:  Once implemented, it is assumed that SED 7 would include, for each 
reach involved, a 5-year post-construction monitoring and maintenance program for the 
capping and restoration components and a long-term (100-year) monitoring and 
maintenance program.   

The assumed 5-year post-construction OMM program for capped areas under SED 7 would 
include the same elements outlined for that program under SED 3 in Section 6.3.1.  The 
assumed elements of the OMM program for the restoration efforts would consist of the 
elements detailed in Section 3.7.1, which are assumed to be performed for a 5-year period 
after completion of installation of the particular restoration measures for SED 7.   

A summary of the assumed long-term (100-year) OMM program for SED 7 was included in 
Table 3-22, referenced in Section 3.7.2.  That program would include sampling of fish and 
the water column using the same program outlined for SED 2 in Section 6.2.1.  It is also 
assumed to include a sediment sampling program, which would occur in Years 5, 10, 15, 
25, 50, 75, and 100 and would include collection of 50 surface sediment samples from the 
MNR areas, approximately 55 cores (165 samples) from the removal areas, approximately 
11 cores (33 samples) from the cap-only areas, and approximately 18 cores (18 samples) 
from the thin-layer cap areas.  Further, for the caps and thin-layer caps, following the initial 
5-year inspection period described above, it is assumed that additional visual inspections of 
those caps would be conducted in the above-listed years, to the extent that cap material 
can be distinguished from the underlying native sediments.  In addition, maintenance 
activities would be implemented, as necessary. 

6.7.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether SED 7 would be protective of human health and the environment is presented at 
the end of Section 6.7 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.         
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6.7.3 Control of Sources of Releases  

SED 7 would reduce the potential for future PCB migration from certain sediments and 
riverbanks.  This alternative would include the removal of 805,000 cy of sediment and bank 
soils containing PCBs.  This removal would address approximately 336 acres of riverbed 
and approximately 14 linear miles of riverbank (7 miles on both banks).  Specifically, SED 7 
would result in removal of 2 to 3.5 feet of sediments throughout all of Reach 5 and the 
shallow portion of Woods Pond, removal of sediments with PCB concentrations greater 
than 10 mg/kg in the top foot in the backwaters, and removal of sediments with PCB 
concentrations greater than 3 mg/kg in the top 1.5 feet in the Reach 7 impoundments and 
shallow portion of Rising Pond.  PCBs remaining in these areas would be contained either 
by a cap designed to withstand erosion during high flows or by backfill in areas where most 
PCB-containing sediments would be removed.  The banks of Reaches 5A and 5B would be 
addressed through bank stabilization techniques, including removal of bank soil where 
appropriate.  In deeper portions of Woods Pond and Rising Pond, a cap would be placed 
over the existing river bottom to isolate the underlying PCB-containing sediment from the 
water column.  In addition, in portions of the Reach 5 backwaters, Reach 7 impoundments, 
and Rising Pond, where sediment PCB concentrations are lower, a thin-layer cap would be 
placed over the existing River bottom to accelerate the reduction in PCB concentrations in 
surface sediments due to the natural recovery process and assist in controlling releases 
from those areas.   

As discussed in Sections 6.1.3 and 6.2.3, the remaining remediation activities to be 
conducted upstream of the Confluence would further reduce the PCBs entering the Rest of 
River; and those activities along with natural recovery processes within the Rest of River 
would further reduce the PCBs in the water column and surface sediments in the Rest of 
River.  Additionally, the existing dams along the River would continue to limit movement of 
PCB-containing sediments within the impoundments behind the dams, thereby further 
reducing the potential transport of those sediments downstream.  While failure of those 
dams could lead to the release of PCB-containing sediments impounded behind them, the 
inspection, monitoring, and maintenance programs and regulatory requirements in place 
under other authorities, as described in Sections 3.8.2 and 6.1.3, would prevent or minimize 
the possibility of dam failure.  Further, in the event of a dam repair, modification, or removal 
project, the regulatory requirements described in Section 3.8.2 would ensure that any 
contaminated sediments behind the dams would be properly addressed.  Moreover, the 
removal and/or capping in the impoundments under SED 7 would further mitigate the 
potential for downstream transport of PCBs even in the event of dam failure.  

As indicated by EPA’s model, implementation of SED 7, in combination with upstream 
source control, would reduce the mass of PCBs transported within the River to downstream 
reaches and to the floodplain.  For example, the annual PCB mass passing Woods Pond 
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Dam at the end of the model projection is predicted to decrease by 97% from that 
calculated at the beginning of the model projection period (i.e., from 20 kg/yr to 0.6 kg/yr).  
Similarly, SED 7 is predicted to achieve a 95% reduction in the PCB mass passing Rising 
Pond Dam over the same period (i.e., from 19 kg/yr to 0.9 kg/yr).  Likewise, SED 7 is 
predicted to result in a 98% reduction in the annual average mass of PCBs transported from 
the River to the floodplain within Reaches 5 and 6 over the modeled period (i.e., from 12 
kg/yr to 0.2 kg/yr). 

The effects of an extreme flow event were examined using the Year 26 flood.  The impact of 
this flood on surface sediment PCB concentrations can be seen on Figure 6-20b, which 
shows temporal profiles of model-predicted reach-average PCB concentrations in surface 
sediments resulting from the implementation of SED 7 over the 55-year model projection 
period.  Similar to the other alternatives, the model results for SED 7 indicate that, in 
reaches subject to MNR only (i.e., Reach 7 channel sections), the extreme flow event would 
not result in the exposure of buried PCBs at concentrations higher than those already 
present in the sediment surface prior to the event.  For the reaches that would be capped 
either following removal or without removal (i.e., Reach 5C, Woods Pond, and portions of 
the backwaters, Reach 7 impoundments, and Rising Pond), EPA’s model predicts that, 
given the cap’s armor layer, buried sediments would not be exposed during the extreme 
storm event.234  As a result, no change in reach-average surface sediment PCB 
concentrations associated with cap erosion is predicted for these areas (e.g., Figure 6-20b).  
In Reaches 5A and 5B, where backfill would be placed following removal, the model results 
indicate that the backfill would be stable, with the exception of a small portion of Reach 5A 
(representing 3% of the area).  Erosion of backfill in that portion of Reach 5A is predicted to 
produce an increase in the reach-average surface sediment concentration of 0.3 mg/kg 
(Figure 6-20b).  In the portions of the Reach 5 backwaters and Rising Pond undergoing 
thin-layer capping, the model predicts that the cap materials and underlying sediments 
would remain stable, as evidenced by the lack of a change in average surface sediment 
PCB concentrations in Reaches 5D and 8 (Figure 6-20b).  In the small portions of the 
Reach 7 impoundments receiving a thin-layer cap, the cap materials and underlying 
sediments would mostly remain stable during high flow events.  The model results indicate 
that six or fewer model grid cells in the reaches subject to thin-layer capping (representing 
14% to 43% of those areas in Reaches 7B, 7E, and 7G) would experience erosion large 
enough to produce increases in average surface sediment PCB concentrations (Figure 6-
20b), with no such erosion or predicted increase in concentration for Reach 7C.  However, 
the concentration increases are generally small (0.2 to 0.8 mg/kg), and the concentrations 

                                                      

234  Further evaluation of the stability of cap, thin-layer cap, and backfill materials under SED 7 based 
on model predictions of erosion in these areas is provided in Section 6.7.5.2.  The results of this 
stability analysis (i.e., percentages of backfill/cap/thin-layer cap areas that are stable) are cited in the 
remainder of this discussion. 
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following the erosion events are still 82% (Reach 7B) to 87% (Reach 7G) lower than current 
levels (Figure 6-20b).  Overall, the model results for SED 7 indicate that, in most areas, 
buried sediments containing PCBs would not become exposed to a significant extent during 
an extreme flow event. 

Given that SED 7 includes remediation in Woods Pond (a combination of sediment removal 
over 37 acres and capping over 23 acres, the same as SED 5 and SED 6), the effect of that 
remediation on the solids trapping efficiency of Woods Pond has also been evaluated.  
Similar to SED 5 and SED 6, although there would be a net decrease in depth as a result of 
the capping (without prior removal) that occurs in the deep portion of the Pond under SED 
7, the solids trapping efficiency of Woods Pond, as predicted by EPA’s model, would be 
unchanged relative to MNR (approximately 15%). 

6.7.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for SED 7 in accordance with the directions from EPA 
are listed in Tables S-7.a through S-7.c in Appendix C.  The compliance of SED 7 with 
these potential ARARs is discussed below 

Chemical-Specific ARARs – Water Quality Criteria 

The potential chemical-specific ARARs, set forth in Table S-7.a, include the federal and 
state water quality criteria for PCBs.  To evaluate whether SED 7 would achieve those 
criteria, GE reviewed the water column PCB concentrations predicted by the model for SED 
7.  As discussed in Section 3.5.1 and summarized in Section 6.3.4, the freshwater chronic 
aquatic life criterion of 0.014 µg/L (14 ng/L) is based on a 4-day average not to be 
exceeded more than once every 3 years.  Since it is unclear whether the 4-day averages to 
be used in comparing water quality data to this criterion are to be calculated as rolling 
averages or 4-day “block” averages, 4-day averages have been computed both ways and 
compared to the criterion here, as shown in Table 6-2.  Using 4-day rolling averages, a total 
of 13 exceedances are predicted within the PSA (10 at Holmes Road and 3 at New Lenox 
Road).  These exceedances consist of consecutive 4-day averages resulting from a number 
of high-flow events over the three-year evaluation period.  Using block averages, SED 7 
shows two exceedances at Holmes Road and one at New Lenox Road.  For reasons 
discussed in Section 3.5.1, assessment of achievement of this criterion has been based on 
the 4-day averages computed by the block averaging method.  Under that approach, SED 7 
would not achieve this criterion due to the two exceedances (one more than allowed) at 
Holmes Road. 

The model-predicted annual average water column concentrations (which are used for 
assessment of human health-based water quality criteria and are presented in Table 6-45 in 
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Section 6.7.5.1 below) exceed the federal and Massachusetts human health consumption 
criterion of 0.000064 µg/L (0.064 ng/L) in all reaches in Massachusetts.  For the 
Connecticut impoundments, the water column concentrations estimated by the Connecticut 
1-D Analysis exceed the federal criterion in two of the four impoundments, although these 
estimates are highly uncertain (see Section 3.2.5).  However, as discussed previously, the 
ARARs based on the human health consumption criteria should be waived on the ground 
that achievement of those ARARs is technically impracticable for the reasons given in 
Section 6.1.4, including that they could not be achieved by any remedial alternative in any 
reach in Massachusetts or in one or more of the Connecticut impoundments.235  

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan directed GE to 
discuss the effect of each alternative on the current listing of the Housatonic River in both 
Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
to PCBs and pathogens.  The impact of SED 7 on the PCB water quality criteria in 
Massachusetts was discussed above; its impact on PCB levels in surface sediments, 
surface water, and fish tissue in Massachusetts is discussed in Section 6.7.5.1; and its 
impact on attainment of the relevant IMPGs, including the IMPGs based on the unrestricted 
human consumption of fish from the Housatonic in Massachusetts, is discussed in Section 
6.7.6.  The Housatonic River in Connecticut is listed as impaired based on the CDPH’s fish 
consumption advisory for PCBs for portions of the River in Connecticut (as well as based on 
the presence of e-coli bacteria in some river segments).  The impact of SED 7 on fish PCB 
levels in the Connecticut impoundments is discussed in Section 6.7.5.1, and its impact on 
attainment of the IMPGs based on human fish consumption in the Connecticut 
impoundments is discussed in Section 6.7.6.1.  These evaluations provide an assessment 
of the effect of SED 7 on the impairment listings.236 

                                                      

235  The estimated future water column concentrations in all the Connecticut impoundments under 
SED 7 exceed the proposed Connecticut consumption criterion of 0.00000056 µg/L (0.00056 ng/L).  
As noted in Section 6.1.4, that proposed criterion is below the level of reliable measurement and 
would not be achieved by any remedial alternative in any of the Connecticut impoundments, and thus 
its attainment would also be technically impracticable.  
236  In addition to the comparison to the IMPGs, as noted above, it is our understanding that, in 
developing and revising its fish consumption advisory, the CDPH utilizes as guidance a risk-based 
protocol that specifies unlimited fish consumption at PCB levels < 0.1 mg/kg, one meal per week at 
0.1 - 0.2 mg/kg, one meal per month at 0.21- 1.0 mg/kg, etc., and “do not eat” at levels above 1.9 
mg/kg.  As shown in Table 6-45 (in Section 6.7.5.1 below), use of the CT 1-D Analysis, while highly 
uncertain, indicates that implementation of SED 7 would meet the CDPH’s unlimited fish consumption 
criterion of < 0.1 mg/kg by the end of the EPA model’s 55-year projection period, resulting in average 
fillet levels of 0.004 to 0.009 mg/kg.  This provides further insight on the effect of SED 7 on the River’s 
impairment listing in Connecticut.   
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Location-Specific and Action-Specific ARARs 

The potential location-specific and action-specific ARARs identified for SED 7 are listed in 
Tables S-7.b and S-7.c.237  As shown in those tables, SED 7 could be designed and 
implemented to achieve certain of the ARARs that would be pertinent to this alternative;238 
but, as with SED 3, there are a number of potential location-specific and action-specific 
ARARs that would not be met by SED 7.  These are the same potential ARARs as 
described in Section 6.3.4 for SED 3 and include a number of federal and state regulatory 
requirements relating to ecological protection (including regulations relating to the protection 
of the Upper Housatonic ACEC).  To the extent that these requirements would constitute 
ARARs, they would need to be waived by EPA as technically impracticable (or on some 
other ground) under CERCLA and the NCP.    

In addition, for the same reasons discussed for SED 3 in Section 6.3.4, it is possible that, in 
the unlikely event that excavated sediments or bank soils should be found to constitute 
hazardous waste under RCRA or comparable state criteria (which is not anticipated) and 
that the temporary staging areas for the handling of those sediments and soils are subject 
to federal and/or state hazardous waste regulations, the staging areas may not meet certain 
location and/or technical requirements for the storage of hazardous waste.  In that unlikely 
event, as also discussed in Section 6.3.4, those requirements should be waived by EPA as 
technically impracticable to meet. 

6.7.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for SED 7 has included evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts on human health or the environment, as described 
below.  

6.7.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 7 
has included consideration of the extent to which and time over which this alternative would 
reduce potential exposure to PCBs, estimated concentrations of remaining PCBs available 

                                                      

237  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
238  For some of these requirements, as discussed for SED 3 in Section 6.3.4 (footnote 132) it is 
assumed that EPA would make the necessary determinations allowed by the regulations. 
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for such exposure, and other aspects of the alternative that would reduce potential 
exposure such as engineering and institutional controls.   

Implementation of SED 7, along with upstream source control and remediation measures 
and natural recovery processes, would reduce the potential exposure of humans and 
ecological receptors to PCBs in sediments, surface water, and fish in the Rest of River area.   
The sediment removal and/or capping activities throughout Reach 5 and in Woods Pond 
and Rising Pond and the stabilization/removal of bank soils in Reaches 5A and 5B would 
result in a significant reduction in the potential for exposure to PCBs in these areas.  The 
placement of a thin-layer cap in certain Reach 5 backwaters, Reach 7 impoundments, and 
shallow areas of Rising Pond would reduce the surface sediment PCB concentrations in 
these areas, thereby reducing potential human and ecological exposures.  The following 
table shows, by reach, the average PCB concentrations predicted by EPA’s model to be 
present at the end of the model simulation period (Year 55) in the surface sediments, 
surface water, and fish (including both whole body and fillet-based concentrations).  This 
table uses the same format described in Section 6.1.5.1. 

Table 6-45 – Modeled PCB Concentrations at End of 55-Year Projection Period (SED 
7) 

Reach 

Average 
Surface 

Sediment 
(0-6”) (mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg)2 

5A 0.1 2.9 1.5 0.3 

5B 0.06 1.9 1.2 0.3 

5C 0.2 1.5 0.9 0.2 

5D (backwaters) 0.2 --- 1.9 0.4 

6 0.2 1.4 1.0 0.2 

71 0.06 – 1.1 1.0 – 1.2 1.0 – 3.7 0.2 – 0.8 

8 0.03 1.1 1.0 0.2 

CT1 0.003 – 0.006 0.05 – 0.1 0.02 – 0.05 0.004 – 0.009 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within each of the Reach 7 subreaches, and the range of 
concentrations indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 
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The potential residual risks to human and ecological receptors from the concentrations 
shown in the above table have been evaluated in the context of the extent to which they 
would achieve the IMPGs, as discussed in Section 6.7.6.239   

Temporal profiles of reach-average PCB concentrations predicted in surface sediments, 
annual average surface water, whole body fish, and fish fillets, resulting from the 
implementation of SED 7 over the 55-year model projection period are shown on Figures 6-
20a-c.  These figures show the timeframes over which SED 7 would reduce the PCB 
concentrations in each medium.  Similar to the other sediment alternatives, the general 
pattern exhibited by these temporal profiles is one of a large decline in PCB concentrations 
within remediated reaches (Reaches 5, 6, Reach 7 impoundments, and 8) over the 
remediation period, followed by a period of smaller decline, or in some instances, a small 
increase, until concentrations reach a steady-state with prevailing upstream loads and 
natural attenuation processes.  However, due to the extended remediation period 
associated with the larger volume of sediments subject to remediation under SED 7, this 
period of decline is longer than that predicted for SED 3 to SED 6.  While the water column 
patterns exhibit significant year-to-year variability, including short-term increases in PCB 
concentration associated with increased PCB transport during the Year 26 extreme flow 
event and sediment resuspension during remediation, most water column temporal 
changes follow those of the sediments.  Temporal patterns in fish PCB concentrations 
reflect the predicted changes in water column and sediments.  As a result of the 
remediation under SED 7, predicted fish PCB concentrations are reduced over the 
projection period by 91% to 99% in the remediated reaches (i.e., Reaches 5, 6, 7 
impoundments, and 8), by 93% to 97% in the channel sections of Reach 7, and by 97% in 
the Connecticut impoundments (Figure 6-20c).240      

PCBs would remain in the sediments beneath and outside the area addressed by this 
alternative.   However, in the capped areas, the caps would prevent direct contact with, and 
effectively reduce the mobility of, the PCB-containing sediments beneath the caps; in the 
backfilled areas the majority of the PCBs would be removed; and the thin-layer caps would 
provide a clean layer over the underlying PCB-containing sediments.  Overall, the extent to 

                                                      

239  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.    
240 As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are reset based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 7 in the remediated 
reaches (Reaches 5, 6, the Reach 7 impoundments, and Reach 8) and the unremediated Reach 7 
channel are only slightly lower, ranging from 94% to 98% and 90% to 95%, respectively. 
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which SED 7 would mitigate the effects of a flood event that could cause the PCB-
containing sediments that have been contained by a cap or buried due to natural processes 
to become available for human and ecological exposure was discussed in Section 6.7.3.  
As discussed in that section, the model results for SED 7 indicate that, in most areas, buried 
sediments containing PCBs would not become exposed to a significant extent during an 
extreme flow event. 

In addition, potential human exposure to PCBs in fish and other biota would be reduced 
during and after implementation of SED 7 through biota consumption advisories.  Also, a 
long-term monitoring program would be implemented to assess the continued effectiveness 
of this remedial alternative to mitigate potential human and ecological exposures to PCBs.  

6.7.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 7 has included an assessment of the use 
of the technologies under similar conditions and in combination, general reliability and 
effectiveness, reliability of OMM and availability of OMM labor and materials, and technical 
component replacement requirements, as discussed below.   

Use of Technologies under Similar Conditions and in Combination 

As discussed in Section 6.3.5.2, a combination of remedial technologies is often necessary 
to mitigate potential exposure to constituents in sediments (e.g., EPA, 2005d; NRC, 2007).  
SED 7 involves such a combination. The SED 7 remedy components were selected for 
application in various reaches of the River based in part on the study and application of 
each technology at other sites.  These components include sediment removal using dry 
excavation techniques (in Reaches 5A and 5B), sediment removal using hydraulic dredging 
techniques (in Reaches 5C, the Reach 5 backwaters, Reach 6, and Reach 8), sediment 
removal using mechanical dredging techniques (in the Reach 7 impoundments), bank 
stabilization with removal of bank soils where necessary (in  Reaches 5A and 5B), capping 
or backfilling all the removal areas and capping some non-removal areas (in the deeper 
parts of Woods Pond and Rising Pond), thin-layer capping (in portions of the Reach 5 
backwaters, Reach 7 impoundments, and Reach 8), and MNR (in the remaining areas).  
These remedial techniques have been applied alone and in various combinations at a 
number of sites containing PCBs, as discussed in Sections 6.3.5.2, 6.4.5.2, and 6.6.5.2.   

An additional component of SED 7 is placement of backfill following removal activities in 
Reaches 5A and 5B.  Placement of backfill following removal has been part of the remedial 
efforts at Ruck Pond (WI; BBL, 1995) following mechanical removal in the dry, and at the 
Christina River (Newport, DE) and Bayou Bonfouca (LA) sites following mechanical 
dredging in the wet (to address metals and PAHs, respectively; Malcolm Pirnie, Inc. and 
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TAMS Consultants, Inc., 2004).  Backfill would be placed via the same methods and 
equipment used for capping.   

Although the individual remedial techniques involved in SED 7 have been used at other 
sites, there is very limited precedent for an overall sediment remediation project of the size 
of SED 7 (over 800,000 cy of removal),241 and the sites at which such projects have been 
conducted or are ongoing or planned have very different conditions from those in the Rest 
of River.  This is demonstrated in Section 6.5.5.2 above.  Given the magnitude of, and 
estimated time needed to complete, SED 7, complications would likely arise during 
implementation that have not been noted at other, smaller, completed projects (e.g., even 
greater restoration difficulties, a higher likelihood of, and greater potential impacts from 
releases during implementation) and which could compromise the long-term reliability and 
effectiveness of SED 7.    

General Reliability and Effectiveness – Sediment Remediation Techniques   

SED 7 utilizes sediment remediation technologies that have been shown to be reliable and 
effective in reducing exposure of humans and ecological receptors to PCBs in sediments.  
These include sediment removal, capping, backfilling (after removal), thin-layer capping, 
and MNR.  The general reliability and effectiveness of all these technologies, except 
backfilling, were previously discussed in Section 6.3.5.2.  As noted in that section, under 
certain circumstances, dredging and excavation have been shown to be effective and 
reliable in reducing the long-term potential for exposure of human and ecological receptors 
to PCB-containing sediments, although there are some limitations associated with this 
technology (e.g., sediment resuspension, residual contamination) (EPA, 2005d).  EPA 
(2005d) has acknowledged that placement of backfill material as needed or as appropriate 
can be a component of dredging and excavation.  As noted by EPA (2005d), capping is 
also a viable and effective approach for remediating impacted sediments.  Regarding thin-
layer capping, EPA (2005d) has acknowledged that placement of a thin layer “of clean 
sediment may accelerate natural recovery in some cases.”  Finally, EPA has stated that 
MNR should “receive detailed consideration” where site conditions are conducive to such a 
remedy (EPA, 2005d).  In addition, EPA has noted that many contaminants that remain in 
sediment are not easily transformed or destroyed, and that for this reason, “risk reduction 
due to natural burial through sedimentation is more common and can be an acceptable 
sediment management option” (EPA, 2005d). 

                                                      

241  Only one of the approximately 75 completed dredging/removal projects reviewed by GE had a 
removal volume greater than the removal volume that would be involved in SED 7 (Milltown Reservoir 
Site in Montana, with removal of approximately 2.0 to 2.3 million cy; see Section 6.5.5.2).   
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To further assess the reliability and effectiveness of SED 7, model predictions of erosion in 
areas receiving a cap, backfill, or a thin-layer cap were evaluated to assess cap stability, 
using the same metrics described for this analysis in Section 6.3.5.2.  The results of these 
stability assessments are as follows: 

Caps:  Under SED 7, the areas receiving a cap, either following sediment removal or 
without sediment removal, include Reach 5C, portions of backwaters in Reach 5, Woods 
Pond, portions of the Reach 7 impoundments, and portions of Rising Pond.  Those caps 
would be designed to resist erosion by including an appropriately sized armor layer.   The 
model inputs for areas receiving a cap were specified accordingly, as discussed in Section 
3.2.4.5.  Thus, the areas receiving a cap under SED 7 are predicted to be 100% stable. 

Backfill:  SED 7 includes removal with subsequent backfilling in Reaches 5A and 5B.  For 
the purposes of assessing stability of backfill, which would be placed at a thickness of 2 feet 
or more following removal, the backfill was considered stable when at least 50% of the 
material remained for the full duration of the model projection (including the extreme flow 
event).  The model predicts that backfill material following removal in SED 7 would largely 
remain stable, as it would be stable over 97% of the surface area in Reach 5A and 100% of 
the backfilled area in Reach 5B.  The erosion over the remaining 3% of backfilled area 
within Reach 5A is predicted to occur in response to the Year 26 extreme event in an 
isolated area near the bend in the River at Holmes Road.  Such erosion is predicted to 
result in small increases (less than 0.3 mg/kg) in the reach-average 0- to 6-inch surface 
sediment PCB concentration (Figure 6-20b).   

Thin-Layer Caps:  SED 7 includes placement of a thin-layer cap in portions of backwaters in 
Reach 5, and in portions of the Reach 7 impoundments and shallow areas of Rising Pond.  
As discussed in Section 6.3.5.2, the long-term effectiveness of the thin-layer cap was 
evaluated by considering it stable (and therefore reliable) when EPA’s model predicts that 
at least 1 inch of material would remain for the full duration of the model projection 
(including the extreme flow event).  For the Reach 5 backwaters, EPA’s model predicts that 
the thin-layer cap would be stable over 99% of that area.  A single model grid cell 
representing approximately 1% of the thin-layer capped area within the backwaters would 
experience erosion in response to a storm event simulated in Year 20.  Such erosion, 
however, is predicted to produce no appreciable increase (less than 0.1 mg/kg) in the 
reach-average surface sediment PCB concentration in Reach 5D (Figure 6-20b).  In the 
Reach 7 impoundments, the model predicts that approximately 57% to 100% of the thin-
layer capped areas would be stable under SED 7.  Erosion of the thin-layer cap material in 
the remaining areas, comprising 14% to 43% of the thin-layer capped portions of three of 
the four Reach 7 impoundments, is limited to a few model grid cells in each impoundment 
(i.e., 6, 3, and 2 grid cells in Reaches 7B, 7E, and 7G, respectively), with no such erosion 
predicted for Reach 7C.  Where erosion is predicted, it would occur mainly during the 
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extreme flow event simulated in Year 26, with high flow events in other years (e.g., Years 
20, 32, and 51) contributing to a lesser extent.  Such erosion is predicted to cause 
increases in the reach-average 0- to 6-inch surface sediment PCB concentrations in those 
impoundments ranging from 0.2 mg/kg in Reach 7E to approximately 0.8 mg/kg in Reach 
7G (Figure 6-20b).242  In shallow portions of Rising Pond, EPA’s model predicts that 100% 
of the thin-layer capped area would remain stable.  After the increases in concentration 
described above are taken into account, the concentrations following the high flow events 
still represent reductions, relative to current levels, of 99% or more in the Reach 5 
backwaters, Reach 7C, and Rising Pond and 82% to 87% in Reaches 7B, 7E, and 7G (as 
discussed in Section 6.7.3).  Based on these results, the model indicates that the thin-layer 
caps under SED 7 would largely remain in place and would thus assist in controlling 
releases from underlying sediments and provide stability, although this is not the primary 
goal of thin-layer capping.  

It should also be noted, however, that there is a potential for impacts to the thin-layer caps 
from the feeding, spawning, and/or nesting activities of “megafauna,” such as carp and 
largemouth bass.  Specifically, carp could have some influence on portions of the thin-layer 
caps due to foraging in sediments, uprooting of plants, and thrashing behavior during 
spawning; and largemouth bass could have some influence on portions of the thin-layer 
caps by excavating nests. 

General Reliability and Effectiveness – Riverbank Stabilization Techniques   

As noted in Section 6.7.1 and discussed in Section 3.1.4 and Appendix G, the riverbanks in 
Reaches 5A and 5B would be stabilized using a combination of bioengineering techniques 
and hard engineering techniques.  The general reliability and effectiveness of this approach 
were described in Section 6.3.5.2. 

General Reliability and Effectiveness – Restoration Techniques 

It is assumed for this Revised CMS Report that the areas affected by SED 7 would be 
subject to restoration as discussed in the restoration methods subsections in Section 5.3.  
However, there are significant constraints on the ability of restoration methods to re-
establish the pre-remediation conditions and functions of the adversely affected habitats.  
These constraints and the consequent likelihood of restoration success are discussed in 
Sections 5.3.1.4 for aquatic riverine habitats, 5.3.2.4 for riverbanks, 5.3.3.4 for 

                                                      

242  Additional increases in the Reach 7 impoundment surficial sediment PCB concentrations shown 
on Figure 6-20b result from deposition and subsequent mixing of PCB-containing sediment originating 
from areas upstream. 
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impoundments, and 5.3.6.4 for backwaters, and in Sections 5.3.4.4, 5.3.5.4, and 5.3.8.4 for 
forested floodplain habitats, shrub and shallow emergent wetlands, and upland habitats, 
which would be impacted by access roads and staging areas under SED 7.  For the 
reasons discussed in those sections, these restoration methods would not be expected to 
re-establish pre-remediation conditions for some of these habitats for many decades and 
would likely never do so for other habitats.  As such, these restoration methods would not 
be fully effective or reliable in returning these habitats to their pre-remediation state.  (These 
issues are discussed further in Section 6.7.5.3.)     

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques – including periodic analytical sampling (for fish, water 
column, and sediment), visual monitoring (for caps and restored banks, supplemented with 
sediment probing and/or coring as necessary), and maintenance of the capped areas and 
riverbanks – would be implemented to maintain and track the long-term effectiveness of 
SED 7.  Post-remediation sampling is commonly used to monitor the effectiveness of 
completed sediment removal and capping remedies (EPA, 2005d).  Visual observation of 
the sediment cap and restored banks is considered a reliable means of verifying that the 
capping components of the remedy have remained in place.  Should changes in the capped 
riverbed or the riverbank be noted that require maintenance, labor and materials needed to 
perform repairs are expected to be readily available.  

In addition, a monitoring and maintenance program would be implemented for actively 
restored areas to confirm planting survival and areal coverage and to determine whether 
replaced in-river structures (if any) are intact.   This program is outlined in Section 3.7.1.  
Such monitoring is considered a reliable means of tracking the progress of the restoration 
efforts (although the restoration efforts themselves would not be expected to re-establish 
pre-remediation conditions for certain of the affected habitats, and would not reestablish 
pre-remediation conditions of other habitats for many decades).  The necessary labor and 
equipment for such a program are expected to be readily available.  

Technical Component Replacement Requirements 

The technologies that comprise SED 7 were selected for application in areas of the River 
where site conditions are expected to support long-term reliability with minimal maintenance 
requirements.   However, if erosion of cap and/or bank stabilization materials should occur, 
an assessment would be conducted to determine the need for and methods of repair.  
Depending on the timing and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the nearby floodplain.  Small-scale repairs not 
requiring access road re-construction would likely pose minimal risks to humans and 
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ecological receptors that use/inhabit the disturbed river bottom and nearby floodplain.  
However, redesign/replacement of larger remedy components could require more extensive 
disturbance of the river bottom, banks, and/or the adjacent floodplains to support access.   

6.7.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of SED 7 on human health or the 
environment has included identification and evaluation of potentially affected populations, 
long-term adverse impacts on the various habitats that would be affected by SED 7 and the 
biota that use the affected habitats, impacts on the aesthetics and recreational use of the 
River and floodplain, impacts on banks and bedload movement, and potentially available 
measures that may be employed to mitigate these impacts.   

Potentially Affected Populations 

Implementation of SED 7 would alter the habitat of the River areas that would be excavated 
and/or subject to capping or thin-layer capping, the riverbanks that would be stabilized, and 
the adjacent floodplain areas used for access roads and staging areas.  These habitat 
alterations would affect people using these areas and the fish and wildlife in these areas.  In 
particular, SED 7 would affect portions of the mapped Priority Habitats of 30 state-listed rare 
species, as described in Appendix L.  Since SED 7 would impact more areas and would 
take longer to implement than previously discussed alternatives (i.e., SED 3 through SED 
6), it would cause greater adverse impacts to the habitat of the River and the adjacent 
floodplain areas, and recovery would take longer and would be more unreliable.   The long-
term impacts of SED 7 on the affected habitats and the plants and animals that use those 
habitats, as well as the long-term impacts on the aesthetics and recreational use of the 
affected habitats by people, are discussed below.   

Long-Term Adverse Impacts on Aquatic Riverine Habitat in Reaches 5A, 5B, and 5C 

SED 7 would involve sediment removal and/or capping activities in the entirety of Reaches 
5A, 5B, and 5C.  The long-term post-restoration impacts of such activities on aquatic 
riverine habitat were described generally in Section 5.3.1.4.  The specific impacts of SED 7 
on these habitats would be the same as those of SED 6, as described in Section 6.6.5.3.   
In summary, over time, due to deposition of sediments from upstream, the physical 
substrate type would be expected to approximate its prior condition, and a biotic community 
consistent with that substrate type would be expected to be present.  However, the length of 
time for that to occur is highly uncertain and would be delayed, particularly in the further 
downstream reaches, by the extensive upstream riverbed and riverbank remediation.  
Moreover, the abundance of organisms and richness of the mix of species in the replaced 
community are also uncertain, the return of certain specialized species (including state-
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listed species destroyed by the sediment removal/capping) is doubtful, and colonization by 
invasive species is highly probable. 

Long-Term Adverse Impacts on Riverbank Habitats  

As previously described, SED 7 would include stabilization of the riverbanks in Reaches 5A 
and 5B using techniques described in Section 3.1.4 and Appendix G and including bank soil 
removal in a number of locations.  These stabilization measures would produce a number of 
long-term and permanent adverse impacts on the riverbank habitat in these reaches.  
Those impacts were described in Section 5.3.2.4, and would be similar to the impacts 
summarized in Section 6.3.5.3 for SED 3.  As discussed there, the bank stabilization 
measures would result in a permanent loss of the vertical and cut banks and the mature 
overhanging trees that are critical to some species, as well as causing other long-term or 
permanent impacts.  Therefore, it is not expected that the riverbanks in Reaches 5A and 5B 
would ever return to their current condition and level of function. 

Long-Term Adverse Impacts on Impoundment Habitats 

Under SED 7, Woods Pond, the Reach 7 impoundments, and Rising Pond would all be 
subject to combinations of sediment removal/capping and capping alone and/or thin-layer 
capping.  The long-term impacts of such remediation techniques on impoundments are 
discussed generally in Section 5.3.3.4.  They include a change in the surface substrate 
and a consequent alteration of the biological community in the impoundments.  As 
previously discussed, it is anticipated that, over time, as sediments are deposited from 
upstream, a biological community typical of such impoundments would eventually 
develop.  However, the length of time for such a community to develop is uncertain, 
especially given the extent of upstream remediation; and the resulting community may 
include changes in the mix of native species, the return of certain specialized native 
species (including state-listed species) is doubtful, and the impoundments would likely be 
dominated by invasive species such as those currently present.  In Woods Pond, these 
impacts would be expected in the shallower portions; the placement of a cap in the “deep 
hole” of that Pond would not be expected to have any significant adverse long-term 
ecological impacts for the reasons given in Section 6.3.5.3.  

Long-Term Adverse Impacts on Backwaters 

As in SED 6, the Reach 5 backwaters would be subject to a combination of 
removal/capping and thin-layer capping under SED 7.  The long-term impacts of such 
remediation on backwater habitats are discussed generally in Section 5.3.6.4.  Those likely 
to occur in the backwaters under SED 7 would be the same as summarized for SED 6 in 
Section 6.6.5.3. 
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Long-Term Adverse Habitat Impacts of Supporting Facilities 

The conceptual layout design for SED 7 includes 26 staging areas covering approximately 
48 acres (including 10 acres within the floodplain) and approximately 20 miles of temporary 
roadways covering an additional 50 acres (including 16 miles and 40 acres in the 
floodplain), as shown on Figures 6-18a-b.  The principal habitats affected by these facilities 
(within the boundaries of the Woodlot [2002] natural community mapping) are floodplain 
forests (23 acres), shrub and shallow emergent wetlands (12 acres), disturbed upland 
habitats such as agricultural fields and cultural grasslands (9.4 acres), and upland forests 
(2.6 acres).243 These impacts would occur mainly in Reaches 5A and 5B, with additional 
impacts in limited portions of Reaches 5C, 6, 7, and 8 to support the remediation in those 
portions.  Despite the implementation of restoration methods for these habitats, as 
described in the pertinent restoration methods subsections of Section 5.3, these habitats 
would experience long-term adverse impacts.  The long-term post-restoration impacts on 
these types of habitats were described generally in Sections 5.3.4.4 (for floodplain forests), 
5.3.5.3 (for shrub and shallow emergent wetlands), and 5.3.8.4 (for upland habitats).   

The long-term negative impacts anticipated from access roads and staging areas under 
SED 7 are the same as those for SED 6.  As discussed for the latter, those impacts are 
generally comparable to those described in Section 6.3.5.3 for SED 3, except that they 
would affect a greater acreage and would last longer.  At a minimum, these impacts would 
be expected to last for decades, and the extent and timing of the return of the affected 
habitats to pre-remediation conditions are uncertain. 

Long-Term Impacts on State-Listed Species 

As noted above, SED 7 would affect portions of the Priority Habitats of 30 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that SED 
7 would involve a “take” of at least 27 of these species and would adversely affect a 
significant portion of the local population of at least 13 of them.  The table below lists the 30 
state-listed species whose Priority Habitat would be affected by SED 7, along with those for 

                                                      

243  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under SED 7 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas 
(e.g., agricultural fields and cultural grasslands) (30 acres), with additional impacts occurring in 
forested uplands (11 acres) and in wet meadow and emergent marsh habitats (1 acre).  Impacts 
associated with access and staging in Reach 7 would be minimal (approximately 0.3 acre of upland 
forest); however, approximately 9 acres of habitat would be impacted by such facilities in Reach 8 (6 
acres of upland forest, 2 acres of wetland habitats, and 1 acre of disturbed upland). 
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which SED 7 would result in a take and those for which SED 7 would impact a significant 
portion of the local population: 

Table 6-46 – Impacts of SED 7 on State-Listed Species  

Species with Priority Habitat Affected 
by SED 7 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Yes 

Arrow clubtail Yes Yes 

Bald eagle Yes Unlikely 

Black maple Yes Unlikely 

Bristly buttercup Yes Possibly 

Brook snaketail Yes Yes 

Bur oak Yes No 

Common moorhen Yes Yes 

Creeper Yes No 

Crooked-stem aster Yes No 

Foxtail sedge Yes Possibly 

Gray’s sedge Possibly No 

Hairy wild rye Yes Possibly 

Intermediate spike-sedge Yes Yes 

Jefferson salamander No No 

Longnose sucker Yes No 

Mustard white Yes Possibly 

Narrow-leaved spring beauty Yes No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes Yes 

Riffle snaketail Yes Yes 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes Yes 

Stygian shadowdragon Yes No 

Triangle floater Yes Yes 

Wapato Yes Yes 

Water shrew Yes Yes 

White adder’s-mouth No No 
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Species with Priority Habitat Affected 
by SED 7 Take? 

Impact on Significant 
Portion of Local 

Population? 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 

Long-Term Impacts on Aesthetics and Recreational Use 

SED 7 would have long-term impacts on the aesthetic features of the natural environment.  
The sediment removal and capping in Reaches 5 and 6, along with bank stabilization in 
approximately 14 linear miles (7 miles on both banks) of Reaches 5A and 5B, would alter 
the appearance of the River over the course of these activities and for a period thereafter.  
Since the bank stabilization efforts would result in the permanent loss of mature 
overhanging trees on the banks, they would permanently change the vegetative community 
on those banks to a more open, exposed community, and thus the natural appearance of 
the banks would never resemble  the banks’ appearance prior to remediation.        

The construction of access roads and staging areas on both sides of the River to support 
implementation of SED 7 would also cause long-term impacts on the aesthetics of the 
floodplain.  As discussed for prior alternatives, the placement of roadways and staging 
areas would remove trees and vegetation, including in numerous forested areas.  This 
would change the appearance of those areas until such time (if ever) that they return to their 
prior state.  The length of time that the appearance of the floodplain in these in these areas 
would be changed depends on the length of time that the roads and staging areas remain, 
along with additional time for these areas to return to a natural appearance.  As discussed 
previously, where mature trees are cut down, it would take at least 50 to 100 years for a 
replanted forest community to develop an appearance comparable to its current 
appearance.  The presence of these cleared areas would detract from the natural pre-
remediation of those areas until such time as the restoration plantings have matured.   

In addition to their aesthetic value, the areas that would be subject to remediation under 
SED 7 include areas used for canoeing, fishing, hiking, waterfowl hunting, hiking, and 
general recreation.  These recreational activities would be disrupted by the implementation 
of SED 7.  These disruptions would last not only during the remediation period, but until the 
areas have sufficiently recovered to support such uses. 

Long-Term Impacts to Fluvial Geomorphic Processes 

In addition to reducing or preventing bank erosion and lateral channel migration, the 
stabilization of the banks in Reaches 5A and 5B would reduce the supply of sediment to the 
River.  (SED 7 would not involve armoring of the riverbed in Reaches 5A and 5B, as SED 3 
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through SED 6 would do.)  The potential impacts of such a reduction in sediment supply on 
geomorphological processes within the River, such as sediment transport, 
deposition/erosion patterns, and changes in channel width, depth, and slope, as well as on 
water depth and current velocities in the River, were described for SED 3 in Section 6.3.5.3.  
For similar reasons to those discussed there, based on geomorphological considerations 
and modeling, the reduction in sediment load associated with riverbank stabilization would 
not be expected to result in a large-scale, long-term impact on these in-river morphologic 
processes or on in-river hydrologic characteristics such as water depth and current 
velocity.244    

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate the long-term adverse impacts caused by the implementation of SED 
7, various restoration methods are available (measures to avoid or minimize adverse 
impacts were described in Section 5.2).  Restoration methods for the types of habitats that 
would be affected by SED 7 are described in Sections 5.3.1.3 for aquatic riverine habitat, 
5.3.2.3 for the riverbanks, 5.3.3.3 for the impoundments, and 5.3.6.3 for backwaters, and in 
the other pertinent restoration methods subsections in Section 5.3 for the habitats that 
would be affected by access roads and staging areas.  However, as discussed above, 
implementation of these restoration methods would not prevent long-term impacts from the 
remedial construction activities in SED 7.   

6.7.6 Attainment of IMPGs  

As part of the evaluation of SED 7, average PCB concentrations in surface sediment and 
fish predicted by EPA’s model at the end of the 55-year projection period have been 
compared to applicable IMPGs.  For these comparisons, model-predicted sediment and fish 
PCB concentrations were averaged in the manner discussed in Section 3.5.  The sections 
below describe the human health and ecological receptor IMPG comparisons for SED 7, 
and those comparisons are shown in Tables 6-47 through 6-52. 

As described below, PCB concentrations in some areas are sufficiently low that certain 
IMPGs would be achieved prior to any active remediation of sediments, while some other 

                                                      

244  Model results for SED 7 suggest that bank stabilization, as represented by EPA’s model, would 
produce some relatively large changes in bed elevation in some discrete localized areas (mainly in 
Reaches 5A and 5B), but would have a relatively small overall impact on the on larger-scale bed 
elevation changes over the 26-year simulation relative to SED 1 (no action).  As expected, removing 
the sediment loading due to bank erosion under SED 7 is predicted to result in slight decreases in net 
deposition, relative to SED 1 (which included bank erosion), within several areas of the River (mainly 
in Reaches 5A and 5B). 
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IMPGs would be achieved at some point within the 55-year model simulation period, and 
other IMPGs would not be met (if at all) for many years after the modeled period.  The 
numbers of years needed to achieve the IMPGs are presented in Tables 6-47 through 6-
52.245  In addition, figures in Appendix K show temporal profiles of model-simulated PCB 
concentrations for each of the IMPG comparisons described in this section (including the 
estimated time to achieve each IMPG).  Where certain IMPGs would not be achieved by the 
end of the model projection period, the number of years to achieve the IMPGs has been 
estimated by extrapolating the model projection results beyond the 55-year simulation 
period, as directed by EPA, using the extrapolation method described in Section 3.2.1.  As 
previously noted, such extrapolation produces estimates that are highly uncertain.  
Nonetheless, the extrapolated estimates of time to achieve the IMPGs that are not met 
within the 55-year model projection period are described below.246 

6.7.6.1  Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) concentrations would achieve the RME IMPGs based on a 10-5 cancer risk and a non-
cancer HI of 1 in all eight sediment exposure areas (Table 6-47).  Many of these IMPGs are 
achieved prior to the start of the remediation, while the others would be achieved in time 
periods ranging from approximately 5 to 20 years.  

For human consumption of fish, the average fish PCB concentrations predicted by the 
model in Year 55, when converted to fillet-based concentrations, would not achieve the fish 
consumption IMPGs based on RME assumptions in Reaches 5 through 8 (except for the 
RME IMPGs based on a 10-4 cancer risk, but not the corresponding non-cancer IMPGs, in 
some subreaches) (Table 6-48).247  However, in the Connecticut impoundments, the CT 1-
                                                      

245  The extent to which SED 7 is predicted to accelerate attainment of the IMPGs relative to natural 
processes can be seen by comparing these tables to the comparable tables for SED 1 (see Section 
6.1.6 above).    
246  Also, as described in Section 3.2, bounding simulations have been conducted with the model to 
evaluate the significance of various assumptions regarding the East Branch PCB boundary condition 
and sediment residual values, as directed by EPA.  For SED 7, in almost all cases, application of the 
“lower bound” assumptions in the model did not result in the attainment of additional IMPGs, beyond 
those attained using the “base case” assumptions, for the receptors/averaging areas described below.  
Therefore, the discussion below focuses on IMPG attainment resulting from the application of the 
“base case” model assumptions; however, the few instances of additional IMPG attainment resulting 
from application of the lower-bound assumptions are noted.  (Full comparisons between model results 
for the base case and lower bound simulations are provided in Appendix K.) 
247 Application of the lower-bound model assumptions results in three additional instances of 
attainment of the RME IMPGs in the Massachusetts reaches (the probabilistic RME IMPG based on 
non-cancer impacts to adults in Reach 6 and the deterministic RME IMPG based on a 10-4 cancer risk 
in Reaches 7C and 8).  
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D Analysis indicates that SED 7 would achieve the RME IMPGs associated with a 10-5 
cancer risk as well as non-cancer impacts.248  

Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 meals per year, based on a 
deterministic approach and a 10-5 cancer risk as well as non-cancer impacts, would take 
140 to >250 years in the PSA, 160 to >250 years in Reach 7, and 250 years in Reach 8. 

6.7.6.2  Comparison to Ecological IMPGs249 

For benthic invertebrates, predicted average surface sediment concentrations would 
achieve both the lower and upper bounds of the IMPG range (3 to 10 mg/kg) in all 
averaging areas within the model period (Table 6-49).  These levels would generally be 
achieved immediately following completion of remediation in Reaches 5 and 6, and within 
that same timeframe in the portions of Reach 7 and 8 where the levels are not below the 
range at the beginning of the projection period.  

For amphibians, predicted surface sediment PCB levels in the backwater areas at the end 
of the modeled period would achieve both the lower-bound IMPG (3.27 mg/kg) and the 
upper-bound IMPG (5.6 mg/kg) in all of the of backwaters evaluated (Table 6-50).  Times to 
achieve the lower-bound IMPGs generally range from 2 to 20 years, which correspond to 
the times in which remediation occurs within these areas.    

                                                      

248  SED 7 would also achieve many of the CTE-based IMPGs in certain subreaches of Reaches 5 
through 8, as well as all CTE IMPGs in Connecticut.  Application of the lower-bound model 
assumptions results in two additional instances of attainment of the CTE IMPGs (i.e., attainment of the 
deterministic CTE IMPG based on non-cancer impacts to children in Reaches 7C and 8).   

In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s sensitivity, the method used by EPA in the HHRA to calculate a 
“blended” fish concentration was use of only largemouth bass in the “blended fish” calculations used 
for human health risk comparisons.  To assess this adapted for use with the species simulated by 
EPA’s FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method 
to FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
comparisons described above.  For SED 7, this change in averaging method (and the resulting 
increase in concentration) results in a few changes in the IMPG attainment presented in Table 6-48 – 
notably, that SED 7 would no longer achieve the RME 10-4 cancer IMPG in Reaches 7C and 8 and the 
non-cancer CTE IMPGs in Reaches 7A, 7C, and 8. 
249  While this section describes the extent to which SED 7 would achieve the IMPGs for ecological 
receptors, it is also critical to consider the adverse impacts from implementation of that alternative on 
the ecological receptors that the IMPGs are designed to protect, as discussed in Sections 6.7.5.3 and 
6.7.8, and to balance those impacts against the residual risks of PCBs in determining overall 
environmental protectiveness, as discussed in Section 6.7.11. 
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For fish, the model-predicted average whole-body fish PCB concentrations would achieve 
the applicable IMPGs for both warmwater and coldwater fish (55 and 14 mg/kg) in all 
reaches (Table 6-51).  Estimated times to achieve these IMPGs in reaches where they are 
not already met prior to the start of the model projection range from 3 to 20 years for 
warmwater fish, and approximately 10 to 25 years for coldwater fish. 

For insectivorous birds (represented by wood duck) and piscivorous mammals (represented 
by mink), the model-predicted surface sediment concentrations were compared to selected 
target sediment levels of 1, 3, and 5 mg/kg, as discussed previously.  For both receptor 
groups, the predicted surface sediment concentrations are below all three of the target 
sediment levels evaluated in all averaging areas (Table 6-52), with times to achieve these 
target levels generally ranging between 2 and 20 years.  

For piscivorous birds (represented by osprey) and threatened and endangered species 
(represented by the bald eagle), the model-predicted average whole-body fish PCB 
concentrations would achieve the applicable receptor IMPGs in all reaches (Table 6-51).250  
Estimated times to achieve these IMPGs range between 10 and 30 years for piscivorous 
birds and between 5 and 20 years for threatened and endangered species.251 

6.7.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which SED 7 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below.  

Reduction of Toxicity:  SED 7 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the sediment.  However, if free NAPL, drums of liquid, or the like 

                                                      

250  In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in no changes in attainment of the piscivorous bird IMPG under SED 7. 
251  EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE to 
consider the impact of each alternative on ecological receptors, including threatened and endangered 
species, in Connecticut.  Estimated surface sediment PCB concentrations in the Connecticut portion 
of the River under SED 7 at the end of the simulation period are 0.003 to 0.006 mg/kg, and estimated 
fish PCB levels (whole body) in the Connecticut impoundments at the end of the projection period 
under SED 7 are in the range of 0.02 to 0.05 mg/kg (Table 6-45).  All of these sediment and fish 
concentrations are well below the IMPGs for ecological receptors (including threatened and 
endangered species). 
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should be encountered (which is not anticipated), those wastes would be segregated and 
sent off-site for treatment and disposal.     

Reduction of Mobility:  SED 7 would reduce the mobility of PCBs in the River by removing 
approximately 770,000 cy of sediment containing PCBs in Reaches 5 through 8 and placing 
a cap (or backfill) over those areas, stabilizing the banks in Reaches 5A and 5B, including 
the removal of approximately 35,000 cy of PCB-containing soils from those banks, and 
placing a cap over certain additional sediments in Woods Pond and Rising Pond.  In total, 
caps or backfill would be placed over approximately 264 acres (42 in Reach 5A, 27 in 
Reach 5B, 57 in Reach 5C, 32 in Reach 5 backwaters, 60 in Woods Pond, 18 in the Reach 
7 impoundments, and 28 in Rising Pond).  These caps and backfill would prevent or 
minimize the mobility of PCBs in the underlying sediments.  In addition, a thin-layer cap 
would be placed over portions of the Reach 5 backwater areas (39 acres), Reach 7 
impoundments (20 acres), and in Rising Pond (13 acres) – for a total of 72 acres – to 
accelerate the recovery of those areas.  

Reduction of Volume:  SED 7 would reduce the volume of sediment containing PCBs and 
the mass of PCBs present in the River through the removal of a total of 805,000 cy of 
sediments/bank soils containing approximately 32,200 lbs of PCBs. 

6.7.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of SED 7 has included consideration of the short-
term adverse impacts of implementing this alternative on the environment (considering both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along transport routes), and on the workers involved in the remedial activities.  
Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Given that the remedial actions 
under SED 7 would be spread out over the overall remedial action period and area, the 
short-term impacts would not last for the entire duration of the project in all affected areas.  
Even so, since the extent and duration of remediation activities under SED 7 are greater 
than those of the alternatives discussed thus far, the short-term impacts would be more 
widespread and occur over a longer time period in the Rest of River area. 

Impacts on the Environment – Effects Within PSA  

The short-term effects on the environment resulting from implementation of SED 7 would 
include potential impacts to the water column, air, and biota in the Rest of River area during 
excavation, capping, backfilling, and thin-layer capping activities; alteration/destruction of 
benthic habitat in the areas subject to those activities;  alteration of riverbank habitat and 
associated biota due to bank stabilization activities; and loss of floodplain habitat and biota 
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due to construction of the supporting facilities.  Short-term impacts specifically associated 
with each remedial component are described below.   

Sediment Removal:  Sediment removal (with backfilling/capping activities) in Reaches 5, 6, 
7, and 8 (770,000 cy over 219 acres) would result in resuspension of PCB-containing 
sediment due to the invasive nature of removal operations.  As discussed under prior 
alternatives, resuspension to the water column outside the work area would be controlled in 
Reaches 5A and 5B as removal activities in those reaches would be conducted in the dry 
using sheetpile containment.  However, the potential exists for suspended or residual 
sediment containing PCBs to be released during sheetpile installation or due to overtopping 
of the sheetpiles during a high flow event.  For Reach 5C, the Reach 5 backwaters, Woods 
Pond, the Reach 7 impoundments, and Rising Pond, activities would be conducted in the 
wet using hydraulic dredging or barge-mounted mechanical clamshell excavators, with silt 
curtains used to mitigate sediment release to downstream reaches.  In these areas, some 
sediment containing PCBs would be released from the work area through the 
dredging/excavation process even though the areas would be surrounded by silt curtains.252  
In addition, boat and barge traffic could resuspend sediment during the construction phase.    

For this reason, sediment removal activities, particularly when conducted in the wet (even 
with the use of silt curtains), would be expected to result in short-term increases in PCB 
concentrations in biota downstream of the removal work areas.  As described in Section 
6.4.8, such increases have been noted at other sites where dredging in the wet has 
occurred (e.g., Upper Hudson River and Grasse River) and even where excavation in the 
dry has been conducted (e.g., Upper ½-Mile Reach); and such results would likewise be 
expected to occur under SED 7.  

The potential also exists during sediment and bank soil removal and related processing 
activities for airborne releases that could impact downwind communities.  

Implementation of SED 7 would cause a loss of aquatic habitat over approximately 219 
acres of River in Reaches 5A, 5B, and 5C, the Reach 5 backwaters, Woods Pond, the 
                                                      

252  As discussed above, mechanical and hydraulic dredging projects at other sites have shown 
significant rates of resuspension.  For example, the recent experience of mechanical dredging of the 
Upper Hudson River from barges showed an overall PCB resuspension rate of 3% at least a mile 
downstream of the dredging operations, with a rate of approximately 4% outside areas with 
resuspension controls (Anchor QEA and ARCADIS, 2010).  This is similar to the resuspension rates of 
3% during hydraulic dredging in the Grasse River (Connolly et al., 2007), 2.2% during pilot hydraulic 
dredging in the Fox River (USGS, 2000), and 1.3% to 5.8% of solids during pilot clamshell dredging in 
the Passaic River (Lower Passaic River Restoration Project Environmental Dredging Pilot Study Work 
Group, 2009).  If 3% of the PCB mass dredged in Reach 5C, the Reach 5 backwaters, Reach 6, 
Reach 7, and Reach 8 under SED 7 were lost to the water column, that would equate to 
approximately 435 lbs of PCBs. 
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Reach 7 impoundments, and Rising Pond where sediment removal would occur.  A general 
discussion of the immediate and near-term impacts of sediment removal and capping in 
aquatic riverine, impoundment, and backwater habitats was provided in Sections 5.3.1.2, 
5.3.3.2, and 5.3.6.2, respectively.  The short-term impacts of removal/capping in Reach 5A 
under SED 3 were summarized in Section 6.3.8; these same impacts would apply under 
SED 7 to the removal areas in Reaches 5 through 8.  These impacts include removal of the 
natural bed material, woody debris, and aquatic vegetation which are used as habitat by 
both fish and benthic invertebrates; direct loss of benthic invertebrates and other aquatic 
organisms (e.g., reptiles and amphibians) residing in the sediments during the removal; a 
temporary disruption and displacement of fish; alteration of habitat for birds and mammals 
that live adjacent to the River and feed and disperse in areas subject to remediation; and 
colonization by invasive plant species.  Overall, the short-term adverse impacts from 
removal under SED 7 would affect more area of aquatic habitat than would occur from 
removal under the alternatives discussed above (e.g., 41 more acres than SED 6).  

Bank Stabilization:  Bank stabilization activities in Reaches 5A and 5B would have 
immediate adverse effects on the riparian corridor bordering the River, which provides 
habitat that is unique to its position on the landscape.  These impacts were described for 
SED 3 in Section 6.3.8 and would also occur under SED 7. 

Capping:  Capping activities in the deeper portions of Woods Pond and Rising Pond would 
be performed during lower flow conditions.  While resuspension is possible due to capping 
activities, the potential for resuspension of PCB-containing sediment is anticipated to be 
much less than in connection with removal activities since capping would involve placing 
clean material on undisturbed native sediment, and silt curtains would be in place in an 
effort to mitigate transport of suspended solids to downstream reaches.  

Placement of the caps (without removal) as part of SED 7 would occur over the same 45 
acres of these impoundments as under SED 6, and would have similar impacts on the 
aquatic communities.  As noted in Section 5.3.3.2, the impacts of capping in impoundments 
would be similar to those of sediment removal followed by capping.  In this case, since the 
caps would be placed in the deep portions of these impoundments where biotic diversity is 
limited, short-term conditions resulting from the capping (e.g., higher suspended sediment 
loads, burial with sediment) are not anticipated to have a significant adverse ecological 
impact. 

Thin-Layer Capping:  Thin-layer capping activities in the Reach 5 backwaters, Reach 7 
impoundments, and Rising Pond would consist of placing a thin layer of sand over the 
undisturbed native sediment.  Based on data collected during the Silver Lake capping pilot 
study, there is little potential for thin-layer capping to resuspend PCB-containing sediments 
into the overlying water column.  
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Placement of a thin-layer cap as part of SED 7 would occur over 72 acres of River, and 
would have a short-term impact on aquatic vegetation and benthic invertebrates in those 
areas.  Immediate and near-term impacts of thin-layer capping were described in Section 
5.3.3.2 for impoundments and 5.3.6.2 for backwaters.  These impacts were also 
summarized in Section 6.3.8 for the thin-layer capping in Reach 5C and Woods Pond under 
SED 3.  Similar impacts would occur from the placement of thin-layer caps in the Reach 5 
backwaters, the Reach 7 impoundments, and Rising Pond under SED 7.    

Supporting Facilities:  Construction of access roads and staging areas in the floodplain and 
other areas near the River would result in the loss of habitat in those areas and the loss of 
the wildlife that they support.  The supporting structures required for SED 7 and the habitat 
impacts from them would be that same as those for SED 6 (Section 6.6.8).  As with SED 6, 
it is anticipated that SED 7 would require a total of approximately 98 acres for access roads 
and staging areas (approximately 50 acres within the 10-year floodplain).  As described in 
Section 6.7.5.3, the principal habitat types affected include floodplain forests, shrub and 
shallow emergent wetlands, disturbed upland habitats, and upland forests. The short-term 
adverse impacts on these habitats from the construction and use of access roads and 
staging areas under SED 7 would be largely the same as those described in Section 6.3.8 
for the support facilities under SED 3, except that the total acreage affected would be much 
greater and more widespread under SED 7.  

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through sediment 
removal and capping or backfilling and related ancillary activities during the implementation 
of SED 7.   

The total calculated emissions from SED 7 would amount to approximately 170,000 tonnes 
of GHG emissions, with 65,000 tonnes resulting from direct emissions (primarily from 
construction activities, transportation, and associated mulch decay/sequestration of 
removed vegetation associated with tree removal), 4,500 tonnes from indirect emissions 
(associated with electricity for water treatment), and the remaining 99,000 tonnes from off-
site emissions (primarily from manufacture of cement for stabilization and of steel sheeting, 
as well as diesel refining).  The total GHG emissions estimated for this alternative are 
equivalent to the annual output of 33,000 passenger vehicles.  

Impacts on Local Communities and Communities Along Transport Routes  

SED 7 would result in short-term impacts to the local communities in the Rest of River area.  
These short-term adverse impacts would include disruption of recreational canoeing and 
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other river-related and land-side activities along the River and within the floodplain due to 
the remediation and the construction of access roads and staging areas, as well as 
increased noise and truck traffic.  Under SED 7, these impacts would affect portions of 
Reaches 5 and 6 for an estimated 22 years, with impacts to the Reach 7 impoundments 
and Rising Pond occurring over 3 years. 

Impacts on Recreational Activities:  Recreational activities in the areas of Reaches 5 and 6 
that would be affected by SED 7 include fishing, canoeing, hiking, dirt biking/ATVing, 
waterfowl hunting, and general recreation.  Recreational activities in Reaches 7 and 8 
include fishing and canoeing.  During the period of remedial construction, restrictions on 
such recreational uses of the River and floodplain would be imposed in the areas in which 
remediation-related activities are taking place.  Due to safety considerations, boaters, 
hikers, anglers, hunters, and other recreational users would not be able to use the River or 
floodplain in the areas where such activities are being conducted.  Further, bank 
stabilization activities in Reaches 5A and 5B would remove the ability of recreational 
anglers, hunters, and hikers to use those areas during construction.  Aesthetically, the 
presence of the heavy construction equipment and cleared or disturbed areas would detract 
from the visually undisturbed nature of the area.     

Increase in Truck Traffic:  Due to the need to deliver equipment and capping, backfill, and 
bank stabilization materials to the work areas and to remove excavated materials from the 
work areas, truck traffic in the area would increase substantially over current conditions.  It 
is expected that this increased truck traffic would persist for the duration of SED 7 
(approximately 26 years).  As an example, if 20-ton capacity trucks were used to transport 
excavated sediments and bank soils from the staging areas to the disposal or treatment 
facilities, it would take approximately 66,500 truck trips to do so (2,560 truck trips per year 
for a 26-year implementation period).  Additional truck trips would be necessary to transport 
capping, backfill, and stabilization materials (sand and stone), as well as materials for the 
construction of staging areas and access roads, to the site.  Assuming the use of 16-ton 
capacity trucks for local hauling of such materials, approximately 102,000 truck trips (3,920 
truck trips per year) would be required for that purpose.  The increased traffic would 
increase noise levels and emissions of vehicle/equipment exhaust and nuisance dust to the 
air.  Noise in and near the construction zone could affect those residents and businesses 
located near the work areas (i.e., between the Confluence and Woods Pond and, for a 
shorter time period, near the Reach 7 impoundments and Rising Pond).   

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the sediment remedial alternatives.  This analysis 
focuses on the increased truck traffic that would be necessary to transport clean materials 
to the site for implementation of the alternatives and to dispose of used access road and 
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staging area materials following completion of remediation.253  This analysis indicates that 
the increased truck traffic associated with SED 7 would result in an estimated 4.23 non-fatal 
injuries due to accidents (average annual non-fatality injury estimate of 0.16) with a 
probability of 99% of at least one such injury, and an estimated 0.20 fatalities from 
accidents (average fatality estimate of 0.0076) with a probability of 18% of at least one such 
fatality.   

Potential Measures to Avoid, Minimize or Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.254  These 
measures would consist of the ones identified in Section 5.7 and summarized in Section 
6.3.8 above.  Despite the implementation of these measures, however, detrimental effects 
of construction and short-term impacts and risks associated with implementation of SED 7 
would be inevitable. 

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing SED 7.  
Implementation of SED 7 is estimated to involve 1,205,082 man-hours over a 26-year 
timeframe.  The analysis in Appendix N of potential risks to workers from implementation of 
the sediment alternatives indicates that implementation of SED 7 would result in an 
estimated 11.1 non-fatal injuries to workers (average annual non-fatality injury estimate of 
0.43) with a probability of 100% of at least one such injury, and an estimated 0.12 worker 
fatalities (average annual fatality estimate of 0.005) with a probability of 12% of at least one 
such fatality.  Engineering controls and OSHA procedures designed to mitigate risks to 
remediation workers would be instituted.   

6.7.9 Implementability 

6.7.9.1 Technical Implementability  

The technical implementability of SED 7 has been evaluated considering the factors 
identified below.  

                                                      

253  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
treatment or disposal facilities are evaluated under the relevant treatment/disposition alternatives. 
254 The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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General Availability of Technologies:  SED 7 would be implemented using well-established 
and available in-river remediation methods and equipment.    Similarly, land-based support 
areas would be constructed using commonly available construction technologies.  Further, 
well-established and readily available equipment would also be used to monitor the 
remedial alternative both during and following implementation. 

Ability To Be Implemented:  The technologies and process options that are part of SED 7 
would be technically implementable in the reaches where they would be applied.  Sediment 
removal followed by backfilling or capping would be implemented throughout Reach 5 and 
in portions of the Reach 5 backwaters, Woods Pond, Reach 7 impoundments, and Rising 
Pond.  Sediment removal with subsequent backfilling would be performed in the dry in 
Reaches 5A and 5B.  Removal in the dry was used in parts of the 1½-Mile Reach of the 
Housatonic River.  Sediment removal in the wet would be performed in areas downstream 
of Reach 5B, using hydraulic or mechanical dredging techniques, depending on the 
sediment volumes, composition, and water depths.  Removal in the wet (both mechanical 
and hydraulic) with capping has also been used at other sites, as noted in Sections 6.4.5.2 
and 6.6.5.2.  Since the current river bathymetry would be maintained in those areas where 
sediment removal and subsequent backfilling/capping are performed, there would be no net 
loss of flood storage capacity. 

Capping without prior removal would be implemented in portions of Woods Pond and Rising 
Pond where the water is relatively deep, which are suitable conditions for such capping.  
Since the backwater effects in Woods Pond and Rising Pond are controlled by the dams, 
impacts to flood storage capacity would not be expected as a result of cap placement.  This 
would be evaluated during design as necessary.    

Thin-layer capping to enhance natural recovery processes would be implemented in lower 
velocity areas – i.e., portions of the Reach 5 backwaters, the Reach 7 impoundments, and 
the shallow portion of Rising Pond – which have suitable conditions for application of this 
technology.  Similar to the capping described above, there would no impacts to flood 
storage capacity as a result of thin-layer capping in these areas, as these areas are 
controlled by backwater effects from the dams along the River.  

Riverbank stabilization, including the removal of bank soils where necessary, would be 
performed in Reaches 5A and 5B.   Conceptual stabilization techniques were described in 
Section 3.1.4 and Appendix G, but the actual stabilization techniques that would be used if 
this alternative were selected would be determined through the detailed design process.  
Those techniques would be designed to avoid any significant net reduction in flood storage 
capacity in the relevant river stretches.    
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MNR with institutional controls would be implemented in the downstream reaches, where 
PCB concentrations are already low and would likely decrease further following remediation 
in the upstream reaches.  Monitoring to track changes in PCB concentrations following the 
SED 7 remedial activities would be performed using readily available methods and 
materials, such as have been used previously in the River.  Similarly, the continued 
maintenance of biota consumption of advisories would be expected to use similar 
techniques to those used previously. 

Support facilities in the floodplain area necessary for implementation of SED 7 could readily 
be constructed using commonly available construction techniques.    

Although the technologies needed to implement SED 7 are generally available and suitable, 
the 26-year period required to implement this alternative introduces other complications and 
uncertainties (in addition to those described above).  It is difficult to contract for a remedial 
project for that length of time, given the possibility of changes in equipment and techniques 
and the possibility that contracting firms will not remain available throughout that long a time 
period.  It is also difficult to predict the availability of large quantities of backfill and capping 
materials that far into the future.  In addition, depending on the treatment or disposition 
alternative selected (see Section 9), the availability of landfill capacity or treatment 
capabilities could also affect the ability to implement such a long-term dredging project.   

Reliability:  The remediation technologies that comprise SED 7 are reliable, as shown 
through implementation at other sites and in portions of the Housatonic River upstream of 
the Confluence.  The use of these technologies at other sites was described in Sections 
6.3.5.2, 6.4.5.2, 6.5.5.2, and 6.6.5.2.  However, the habitat restoration technologies for 
some of the affected habitats cannot be considered reliable in terms of their ability to re-
establish the pre-remediation conditions and functions of those habitats, as discussed in 
Sections 6.7.5.2 and 6.7.5.3. 

Availability of Space for Support Facilities:  Implementation of SED 7 would require 
construction of access roads and staging areas at various locations within the floodplain.  
As noted above, approximately 98 acres of space (assuming that the necessary access 
agreements can be obtained) would be needed, and appear to be available to support the 
SED 7 activities based on preparation of a conceptual site layout.  Development of access 
roads and staging areas would be sequenced and constructed appropriately over the 
approximate 25-year implementation period for SED 7.       

Availability of Cap/Backfill/Stabilization Materials:  Materials required for cap/backfill 
placement and bank stabilization must be of suitable quality for their intended purposes.  
Approximately 1,017,000 cy of sand/fill/stone materials would be required for capping, 
backfilling, thin-layer capping, and bank stabilization activities (i.e., 624,000 cy of 
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sand/clean fill and 393,000 cy of armor stone and riprap).  Locating suitable sources for this 
volume of such materials would be challenging, and predicting the availability of suitable 
material over length of time required to implement this alternative (26 years) introduces 
additional complications and uncertainties.  For purposes of this Revised CMS Report, 
adequate material sources are assumed to be available, although obtaining needed 
quantities may require long travel distances.  An evaluation would be required during design 
activities to determine material availability. 

Ease of Conducting Additional Corrective Measures:  Future corrective measures, if needed 
to perform cap or bank maintenance or conduct additional remediation, would likely be 
implementable, subject to the same technical and logistical constraints applicable to the 
initial implementation of SED 7.  Ease of implementation would be directly related to the 
extent of the additional corrective measure (i.e., area and/or volume to be addressed) and 
the ease of access (i.e., location of target area and proximity of access areas). 

Ability to Monitor Effectiveness:  The effectiveness of SED 7 would be determined over time 
through long-term monitoring to document reductions in PCB concentrations in water 
column, sediment, and fish tissue in various reaches of the River.  Periodic monitoring (i.e., 
visual observation and sampling) of the capped sediments and restored riverbanks would 
allow for an evaluation of cap integrity and effectiveness, as well as bank stability.  Such 
activities have been successfully performed on the upper portion of the Housatonic River 
and at other sites previously.  Equipment and methods for this type of monitoring are readily 
available.   

6.7.9.2 Administrative Implementability  

The administrative implementability of SED 7 has been evaluated in consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of SED 7 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action (unless waived).  An evaluation of compliance with potential ARARs 
for SED 7 is provided in Tables S-7.a through S.7-c in Appendix C and summarized in 
Section 6.7.4.   

Access Agreements:  Implementation of SED 7 would require GE to obtain access 
permission from the owners of properties that include riverbank or floodplain areas where 
remedial work or ancillary facilities would be necessary to carry out the alternative.  
Although much of the area in Reach 5 is owned by the Commonwealth or the City of 
Pittsfield (which have agreed to provide access), it is anticipated that access agreements 
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may be required from approximately 45 to 55 other landowners to implement SED 7.  
Obtaining such access agreements could be problematic in some cases.  If GE should be 
unable to obtain access agreements with particular property owners, GE would request 
EPA’s assistance. 

Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in the 
dissemination of information to the public and surrounding communities regarding those 
advisories.  In addition, obtaining access to state-owned lands would require coordination 
with the state agencies that own that land.  Finally, both prior to and during implementation 
of SED 7, GE would need to coordinate with EPA, as well as state and local agencies, to 
provide as-needed support with public/community outreach programs.  

6.7.10 Cost 

The estimated total cost for implementation of SED 7 is $420 M (not including treatment or 
disposition).  The estimated capital cost is $409 M, assumed to occur over a 26-year 
construction period.  Estimated annual OMM costs include costs for a 5-year inspection and 
maintenance program for the restored riverbed and riverbanks, thin-layer cap areas, and 
restored staging areas and access roads; these costs range from $15,000 to $375,000 per 
year (depending on which reach is being monitored), resulting in a total cost of $3.1 M.  The 
estimated annual OMM costs for SED 7 also include implementation of a long-term water, 
sediment, and fish monitoring program, as well as implementation of institutional controls, 
for a period of 100 years following completion of construction activities on a reach-specific 
basis. The estimated costs for this long-term program range from approximately $32,500 to 
$700,000 per year (depending on the extent of monitoring occurring within a given year), 
resulting in a total cost of $8.3 M.  The following summarizes the total capital and OMM 
costs estimated for SED 7.  

SED 7 Est. Cost Description

Total Capital Cost $409 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $11.4 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$420 M Total cost of SED 7 in 2010 dollars 

 
The total estimated present worth cost of SED 7, which was developed using a discount 
factor of 7%, a 25-year construction period, and an OMM period of 100 years on a reach-
specific basis, is approximately $191 M.  More detailed cost estimate information and 
assumptions for each of the sediment alternatives are included in Appendix Q.   
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These costs do not include the costs of any associated floodplain remediation or the costs 
of pertinent treatment/disposition alternatives for removed sediments/bank soils.  The 
estimated costs for combinations of sediment remediation and treatment/disposition 
alternatives are presented in Section 10.   

6.7.11   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 6.7.2, the evaluation of whether SED 7 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   

General Effectiveness: As discussed previously, SED 7 would result in a reduction in the 
potential for exposure of human and ecological receptors to PCBs in sediments, surface 
water, and fish by:  (a) permanently removing 770,000 cy of PCB-containing sediments in 
Reaches 5, 6, and the Reach 7 impoundments and placing a cap/backfill over the 
underlying sediments; (b) stabilizing the riverbanks in Reaches 5A and 5B, including 
removal of 35,000 cy of bank soil; (c) placing a cap over 42 acres in the deeper parts of 
Reaches 6 and 8 where no excavation would be performed; (d) placing a thin-layer cap 
over 72 acres in the Reach 5 backwaters, Reach 7 impoundments, and the shallow portion 
of Rising Pond to reduce exposure concentrations and accelerate the process of natural 
recovery; and (e) relying on natural recovery processes in other areas.  As shown in 
Section 6.7.3, implementation of SED 7 is predicted to reduce the annual PCB mass in the 
River passing Woods Pond Dam from 20 to 0.6 kg/yr, that passing Rising Pond Dam from 
19 to 0,9 kg/yr, and that transported from the River to the floodplain in Reaches 5 and 6 
from 12 to 0.2 kg/yr over the modeled period.   

Further, as shown in Section 6.7.5.1, EPA’s model predicts that implementation of SED 7 
would result in a substantial permanent reduction in sediment and fish PCB concentrations.  
For example, the model predicts that the fish PCB concentrations (whole body) would be 
reduced over the modeled period from 70-110 mg/kg to approximately 1-2 mg/kg in 
Reaches 5 and 6, from 30-60 mg/kg to approximately 1-2 mg/kg in the Reach 7 
impoundments, from 30 mg/kg to approximately 1 mg/kg in Rising Pond, and from 1-2 
mg/kg to 0.02-0.05 mg/kg in the Connecticut impoundments. 

On the other hand, SED 7 would have substantial long-term negative impacts on many 
species, including the likely loss of some sensitive species from portions of the PSA, as 
discussed in Section 6.7.5.3, and would thus actually increase the risks to biota in the Rest 
of River as a result of habitat loss.  
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Compliance with ARARs:  As explained in Section 6.7.4, review of the chemical-specific 
ARARs indicates that SED 7 would not achieve the freshwater aquatic life water quality 
criterion of 0.014 µg/L or the human health water quality criterion of 0.000064 µg/L, 
although the latter should be waived as technically impracticable to attain.  Review of the 
potential location-specific and action-specific ARARs indicates that SED 7 could be 
designed and implemented to meet certain of those ARARs, but that a number of federal 
and state regulatory requirements would not be met.  As a result, to the extent that those 
requirements constitute ARARs, they would also need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP. 

Human Health Protection:  As discussed in Section 6.7.6.1, accepting EPA’s HHRA, for 
direct human contact with sediments, SED 7 would achieve IMPG levels based on a 10-5 
(and, in most cases, 10-6) cancer risk, as well as all non-cancer IMPGs, in all sediment 
exposure areas, with the majority of those levels achieved at the present time.  As such, 
SED 7 would protect human health from direct contact with sediments.  For human 
consumption of fish, the fish PCB concentrations predicted to result from SED 7 at the end 
of the 55-year simulation period, when converted to fillet-based concentrations, would not 
achieve the RME-based IMPGs (i.e., those based on unrestricted consumption of 
Housatonic River fish) in Reaches 5 through 8 (except for the RME 10-4 cancer IMPG, but 
not the non-cancer IMPGs, in a limited number of areas).  In the Connecticut 
impoundments, the CT 1-D Analysis indicates that SED 7 would achieve the RME fish 
consumption IMPGs based on a 10-5 cancer risk and all non-cancer IMPGs within the 
modeled period.  Where the levels for unrestricted fish consumption are not achieved, 
institutional controls – specifically, fish consumption advisories – would continue to be 
utilized to provide human health protection from fish consumption.  

Environmental Protection:  As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  

As discussed in Section 6.7.6.2, the model results indicate that, by the end of the 55-year 
modeled period, SED 7 would achieve the IMPG levels for all ecological receptor groups 
and areas.  Specifically, SED 7 would result in sediment PCB concentrations below both the 
lower and upper bounds of the IMPG range for benthic invertebrates (3 to 10 mg/kg) in all 
averaging areas and below both the lower and upper bounds of the IMPG range for 
amphibians (3.27 to 5.6 mg/kg) in all backwater areas.  In addition, SED 7 would achieve 
fish PCB levels below the IMPGs for both warmwater and coldwater fish (55 and 14 mg/kg), 
for piscivorous birds (3.2 mg/kg), and for threatened and endangered species (30.4 mg/kg) 
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in all reaches.  For insectivorous birds and piscivorous mammals, predicted sediment PCB 
concentrations in the relevant averaging areas in Reaches 5 and 6 are below all 3 target 
sediment levels (1, 3, and 5 mg/kg) in all averaging areas.255   

However, as discussed in Section 2.1.1, attainment of IMPGs, as only one of the Selection 
Decision Factors under the Permit, is not determinative of whether an alternative would 
provide overall protection of the environment, but rather is a consideration to be balanced 
against the other Selection Decision Factors.  In this case, implementation of SED 7 would 
cause substantial short-term and long-term adverse impacts on the plants and animals 
within Rest of River area, including the receptor groups that the IMPGs are designed to 
protect.  The short-term impacts would include loss of the current aquatic habitat in Reach 
5, Woods Pond, the Reach 7 impoundments, and Rising Pond; loss of riparian habitat in the 
bank stabilization areas; resuspension of PCB-containing sediments during removal; and 
loss of floodplain habitat in areas where supporting facilities are constructed – all as 
discussed in Section 6.7.8.  Even more significantly, despite the implementation of 
restoration measures, implementation of SED 7 would result in substantial long-term and, in 
some cases, permanent adverse effects on the ecosystem.  These impacts were described 
in Section 6.7.5.3.  They include:   

• Alteration of the aquatic riverine habitat in Reaches 5A, 5B, and 5C for an uncertain 
length of time, with the result that the re-establishment of the current abundance of 
organisms and mix of species is also uncertain, the return of certain specialized and 
rare species is doubtful, and there would likely be an increase in invasive species; 

• Similar impacts in the Reach 5 backwaters, the shallower portions of Woods Pond, the 
Reach 7 impoundments, and Rising Pond; 

• The permanent loss of mature overhanging trees on the riverbanks and of vertical and 
undercut banks in Reaches 5A and 5B, with the consequent loss of the wildlife species 
that depend on those habitat features, as well as a reduction in animal slides and 
burrows on the banks and access routes for wildlife movement to and from the River; 

• Long-term impacts in the areas that would be cleared for access roads and staging 
areas, including loss of trees and, in some areas, wetlands, as well as changes in the 
soil stratigraphy and composition – all of which would, at a minimum, last for decades, 
with the extent and timing of recovery to pre-remediation conditions uncertain; and 

                                                      

255  As discussed previously, attaining the target sediment levels for these receptor groups would allow 
achievement of the IMPGs provided that the average floodplain soil concentrations in the same 
averaging areas are below the associated target floodplain soil levels (see Section 7). 
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• Fragmentation of the current, largely intact forested riparian corridors in the PSA, with 
the consequent loss of connectivity among habitats and disruption of the wildlife that 
depend on those corridors. 

As noted above, the standard of “overall protection” of the environment requires a balancing 
of the short-term and long-term ecological impacts of the alternatives with the residual risks.  
In particular, “it is important to determine whether the loss of a contaminated habitat is a 
greater impact than the benefit of providing a new, modified but less contaminated habitat” 
(EPA, 2005d, p. 6-6).  Based on such balancing, due to the substantial adverse ecological 
impacts summarized above, SED 7 would have a net negative ecological effect and thus 
would not provide overall protection of the environment.   

Summary:  Based on the foregoing considerations, SED 7 would meet the standard of 
providing overall protection of human health.  However, given the long-term harm to the 
unique ecosystem of the PSA that would result from its implementation, SED 7 would not 
meet the standard of providing overall protection of the environment. 

6.8 Evaluation of Sediment Alternative 8  

6.8.1 Description of Alternative  

SED 8 would include the removal of a total of 2,287,000 cy of sediment and riverbank soil, 
including 2,252,000 cy of sediment over 351 acres plus 35,000 cy of bank soil as part of 
bank stabilization over 14 linear miles of riverbank.  Sediment removal would be performed 
in Reaches 5A, 5B, and 5C, the Reach 5 backwaters, Woods Pond, the Reach 7 
impoundments, and Rising Pond to the 1 mg/kg depth horizon, as further described in 
Section 3.1.1, and would be followed by backfilling to grade.  MNR would be included for 
the remaining portions of the River (Reach 7 channel and Reaches 9 through 16).  
Additionally, the riverbanks along 7 miles on both sides of the River in Reaches 5A and 5B, 
comprising 14 linear miles, would be stabilized, and 35,000 cy of bank soil would be 
removed in connection with that stabilization.  Remediation would proceed from upstream to 
downstream to minimize the potential for recontamination of remediated areas.  Figures 6-
21a-b identify the remedial action(s) that would be taken in each reach as part of SED 8.  

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 8.  It is estimated that SED 8 would require approximately 
52 years to complete.  A construction timeline for implementation of SED 8 is provided in 
Figure 6-22.  As described in Section 3.1.6.4, this timeline presents a general 
representation of the main components of the reach-specific remedial activities (i.e., 
removal, backfill, bank stabilization, etc.), and illustrates the respective contributions of each 
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activity to the overall implementation timeline, as well as the extent of activities that would 
be performed concurrently.   

Information on equipment, processes, and methods are provided in this description for 
purposes of the evaluations in this Revised CMS Report.  Details of the specific methods for 
implementation of the remedy would be developed during design based on engineering 
considerations and site conditions.  In addition, various options would be considered in an 
effort to avoid, minimize, or mitigate the adverse ecological impacts from implementation of 
the selected alternative.  A preliminary assessment of such options has been conducted 
and incorporated into SED 8 for purposes of evaluation, including alternate riverbank 
stabilization techniques, siting options for access roads and staging area, timing and 
sequencing of the work, and use of BMPs (all as discussed in Section 5.2) and potential 
restoration methods (as discussed in Section 5.3).  However, once a remedy is selected, 
such options and procedures would be assessed further during design. 

Site Preparation:  Prior to implementation of remedial activities, access roads and staging 
areas would be constructed to support implementation of this alternative.  Grubbing and 
clearing of vegetation would be necessary, and appropriate erosion and sedimentation 
controls would be put in place prior to construction.  Locations of the staging areas and 
access roads for SED 8 have been selected, considering site conditions (e.g., topography, 
habitat type, presence of residential areas, etc.) observed through site visits and aerial 
photographs, in an effort to minimize impacts on sensitive habitats and local communities to 
the extent practical (see Section 5.2.2).  Areas were specifically selected based on 
accessibility, existing land use, habitat type, and location relative to the floodplain.  An effort 
was made, where practical, to avoid sensitive habitats (e.g., forested floodplain areas, 
vernal pools, other wetlands) and heavily populated areas, and to utilize existing 
infrastructure.  The conceptual plans developed for this Revised CMS Report indicate that 
approximately 26 staging areas, which would occupy a total of 51 acres (10 acres within the 
floodplain), and approximately 20 miles of access roads covering 50 additional acres 
assuming a 20-foot road width (16 miles and 40 acres in the floodplain) would be 
constructed between the Confluence and Rising Pond to support the implementation of 
SED 8.  The locations of these staging areas and access roads are shown on Figure 6-21a-
b.  Further evaluations of the locations for staging areas, access roads, and other 
supporting infrastructure would be conducted during design. 

Sediment Removal:  Sediment removal would be performed throughout the above-identified 
reaches of the River to the 1 mg/kg depth horizon.  A summary of removal by reach, based 
on existing PCB data, is presented below. 
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 Average Removal 
Depth (feet) 

Removal Volume 
 (cy) 

Acreage 

Reach 5A: 4 268,000 42 

Reach 5B: 3.5 153,000 27 

Reach 5C: 3 279,000 57 

Reach 5 backwaters: 2 to 3 388,000 86 

Reach 6 (Woods Pond): 6 575,000 60 

Reach 7 impoundments: 2 121,000 38 

Reach 8 (Rising Pond): 7 468,000 41 

Totals:  2,252,000 351 

 
The areas over which removal would occur are shown on Figures 6-21a-b. 

In Reaches 5A and 5B, it is assumed that the excavations would be performed in the dry 
with conventional mechanical excavation equipment.  Once the excavation depths are 
achieved, stable backfill would be placed over removal areas.  In these reaches, sheetpiled 
cells would be established in the River to facilitate removal activities and limit downstream 
transport of sediment.  The design and construction of the sheetpile system would 
incorporate site-specific conditions to determine the appropriate sheet lengths, sheeting 
configuration, gauge, and depth of embedment, as described in Section 3.1.2.1.  In the 
remaining reaches, it is assumed that removal would be performed using hydraulic 
dredging, with placement of a stable backfill following completion of removal activities.  
Debris removal would be conducted prior to dredging.  In these reaches, silt curtains would 
be placed downstream of excavation activities in an effort to limit transport of suspended 
sediment.  A water treatment system with an assumed capacity of 450 gpm, located at each 
staging area, would be used to treat water pumped from the excavation areas.  Periodic 
water column and air monitoring would be performed during implementation.  

Placement of Backfill:  Backfill would be placed following excavation in all removal areas 
(see Figures 6-21a-b).  Backfill materials would be transferred to the River using 
conventional earth-moving equipment.  For purposes of this Revised CMS Report, it is 
assumed that the backfill would consist of an adequate thickness of sand and gravel to 
return the riverbed to its pre-removal elevation.  Silt curtains would be used during 
backfilling (except in areas where backfilling would be conducted in the dry with the 
sheetpiles still in place) in an effort to limit downstream transport of suspended materials, 
and water column monitoring would be performed. 
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Sediment Dewatering and Handling:  Sediment dewatering operations would be performed 
as necessary in the staging areas.  For purposes of this Revised CMS Report, it is assumed 
that a combination of dewatering alternatives would be used, including gravity dewatering 
through stockpiling at the staging areas for materials removed in the dry and mechanical 
dewatering using a plate and frame filter press for materials removed by hydraulic dredging.  
It is also assumed that Geotubes would also be used to dewater sediments hydraulically 
dredged from the Reach 7 impoundments.  Since there is limited space available for 
construction of staging areas in Reach 7, use of Geotubes would reduce the size 
requirement for these operations in this area.  The addition of stabilization agents (e.g., 
other dry sediments, excavated soils, Portland cement) may be necessary prior to treatment 
and/or disposal (see Section 3.1.5 and Figure 3-1).  Treatment/disposition alternatives have 
been evaluated separately and are discussed in Section 9.  A water treatment system 
would be used to treat the water pumped from the removal areas being excavated in the 
dry, as well as any decant water collected from excavated materials in the staging areas.   

Bank Stabilization/Soil Removal:  SED 8 would include the stabilization of the riverbanks on 
both sides of the River in Reaches 5A and 5B, including the removal of 35,000 cy of soil 
from the banks in these subreaches.  The bank stabilization techniques that are assumed to 
be part of SED 8 for purposes of this Revised CMS Report are the same as those identified 
for SED 5, involving a combination of bioengineering and traditional bank hardening 
techniques.  Those techniques are described in Section 3.1.4 and Appendix G and are 
depicted on Figures G-2 through G-9 in Appendix G.  For purposes of this report, it is 
assumed that the riverbank stabilization/soil removal work in Reaches 5A and 5B would be 
performed in the dry, within the same sheetpiled cells used for the removal/backfilling of the 
adjacent sediments, employing conventional mechanical excavation equipment. 

MNR:  MNR would be implemented in the remainder of the Rest of River under SED 8 (i.e., 
Reach 7 channel and Reaches 9 through 16).  As discussed previously, natural recovery 
processes have been documented in portions of the Housatonic River and would be 
expected to continue at varying rates in the areas where MNR would be implemented under 
SED 8, due in part to completed and planned source control and remediation conducted 
upstream of the Rest of River, as well as the remediation that would be conducted as part 
of this alternative.    

Restoration:  For purposes of evaluation in the Revised CMS Report, it is assumed that 
SED 8 would include restoration of the areas that are directly impacted by removal and 
backfilling, bank stabilization, and ancillary construction activities.  The restoration methods 
assumed for SED 8 for purposes of this Revised CMS Report include the conceptual 
methods described in Section 5.3.1.3 for the aquatic riverine habitat in Reaches 5A, 5B, 5C; 
Section 5.3.2.3 for the riverbanks in Reaches 5A and 5B; Section 5.3.3.3 for Woods Pond, 
the Reach 7 impoundments, and Rising Pond; Section 5.3.6.3 for the Reach 5 backwaters; 
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and the other restoration methods subsections in Section 5.3 for the floodplain habitats 
disturbed by access roads and staging areas.  It is further assumed that a more specific and 
detailed restoration plan would be developed during design. 

Institutional Controls:  SED 8 would include the continued maintenance of biota 
consumption advisories, as appropriate, to limit the public’s consumption of fish and other 
biota from the River (see Section 3.8.1 for further discussion of fish consumption 
advisories).  With respect to institutional controls for the management of sediment or soil in 
connection with future maintenance, repair, construction, or removal projects for dams or 
bridges on the River, SED 8 would rely primarily on existing regulatory requirements, as 
discussed in detail in Section 3.8.2, which would ensure the proper characterization, 
management, and disposition of such materials.  However, as also noted in Section 3.8.2, 
GE would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 
concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 

Long-Term OMM:  Once implemented, it is assumed that SED 8 would include, for each 
reach involved, a 5-year post-construction monitoring and maintenance program for the 
restoration components and a long-term (100-year) monitoring and maintenance program.   

The assumed 5-year post-construction OMM programs for SED 8 would include repair or 
replacement of backfill material as needed.  The assumed elements of the OMM program 
for the restoration efforts would consist of the elements detailed in Section 3.7.1, which are 
assumed to be performed for a 5-year period after completion of installation of the particular 
restoration measures for SED 8.   

A summary of the assumed long-term (100-year) OMM program for SED 8 was included in 
Table 3-22, referenced in Section 3.7.2.  That program would include sampling of fish and 
the water column using the same program outlined for SED 2 in Section 6.2.1.  It is also 
assumed to include a sediment sampling program, which would occur in Years 5, 10, 15, 
25, 50, 75, and 100 and would include collection of 100 surface sediment samples from the 
MNR and removal/backfill areas.  In addition, maintenance activities would be implemented, 
as necessary. 

6.8.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
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adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether SED 8 would be protective of human health and the environment is presented at 
the end of Section 6.8 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.     

6.8.3 Control of Sources of Releases  

SED 8 would reduce the potential for future PCB migration from certain sediments and 
riverbanks.  This alternative would include removal of sediments from Reaches 5A, 5B, and 
5C, the Reach 5 backwaters, Reach 6, the Reach 7 impoundments, and Reach 8 to the 
estimated 1 mg/kg depth horizon, followed by backfilling, and stabilization of riverbanks in 
Reaches 5A and 5B.  These actions would address approximately 351 acres of the riverbed 
and 14 linear miles of riverbank (7 miles on both banks), removing 2,287,000 cy of 
sediment and bank soils containing PCBs, thereby resulting in a reduction of the potential 
transport of PCBs within the River and onto the floodplain for potential human or ecological 
exposure.  

As discussed in Sections 6.1.3 and 6.2.3, the remaining remediation activities to be 
conducted upstream of the Confluence would further reduce the PCBs entering the Rest of 
River; and those activities along with natural recovery processes within the Rest of River 
would further reduce the PCBs in the water column and surface sediments in the Rest of 
River.  Additionally, the existing dams along the River would continue to limit the potential 
movement of any PCB-containing sediments that would be left behind in the 
impoundments, buried under feet of backfill.  As noted above, the inspection, monitoring, 
and maintenance programs and regulatory requirements in place for these dams under 
other authorities, as described in Sections 3.8.2 and 6.1.3, would prevent or minimize the 
possibility of dam failure.  Further, in the event of a dam repair, modification, or removal 
project, the regulatory requirements described in Section 3.8.2 would ensure that any 
contaminated sediments behind the dams would be properly addressed.  Moreover, the 
sediment removal in the impoundments under SED 8 would further mitigate the potential for 
downstream transport of PCBs even in the event of dam failure. 

As indicated by EPA’s model, implementation of SED 8, in combination with upstream 
source reduction and control, would reduce the mass of PCBs transported within the River 
to downstream reaches and to the floodplain.  For example, the average annual PCB mass 
passing Woods Pond Dam at the end of the 81-year model projection period is predicted to 
decrease by 98% from that calculated at the beginning of that period (i.e., from 20 kg/yr to 
0.4 kg/yr).  Similarly, SED 8 is predicted to achieve a 97% reduction in the annual average 
PCB mass passing Rising Pond Dam over that same period (i.e., from 19 kg/yr to 0.6 kg/yr).  
Likewise, SED 8 is predicted to result in a 99% reduction in the annual average mass of 
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PCBs transported from the River to the floodplain within Reaches 5 and 6 over the modeled 
period (i.e., from 12 kg/yr to 0.1 kg/yr). 

The effects of an extreme flow event were examined using the Year 26 flood.  The impact of 
this flood on surface sediment PCB concentrations can be seen on Figure 6-23b, which 
shows temporal profiles of model-predicted reach-average PCB concentrations in surface 
sediments resulting from the implementation of SED 8 over the 81-year model projection 
period.  Similar to the alternatives discussed above, the model results for SED 8 indicate 
that, in reaches subject to MNR only (i.e., Reach 7 channel sections), the extreme flow 
event would not result in the exposure of buried PCBs at concentrations higher than those 
already present at the sediment surface prior to the event.  In the remaining areas, where 
backfill would be placed following removal to the 1 mg/kg depth horizon, the EPA model 
predicts that the backfill and underlying sediments containing PCBs (to the extent such 
sediments exist given the deep removal depths for this alternative) would be largely be 
stable during high flow events.256  In nearly all reaches, no observable change in surface 
sediment PCB concentrations is predicted during the extreme event under SED 8 (Figure 6-
23b).  The only exceptions are a small portion of Reach 5A (representing 2% of that reach’s 
area) and limited areas within two of the Reach 7 impoundments.  In the case of Reach 5A, 
erosion of backfill in that one section is predicted to produce an increase in the reach-
average 0- to 6-inch sediment concentration of 0.2 mg/kg (Figure 6-23b).  For the two 
Reach 7 impoundments (Reaches 7E and 7G), erosion to a depth exceeding 50% of the 
backfill depth is predicted to occur in limited portions of those reaches (17% and 4%, 
respectively), but that erosion is not deep enough to expose buried PCBs.  Overall, the 
model results for SED 8 indicate that buried sediments containing PCBs (at concentrations 
below 1 mg/kg) generally would not become exposed during an extreme flow event, due in 
part to the deep removal under that alternative. 

Given that SED 8 includes remediation in Woods Pond (i.e., sediment removal over the full 
60-acre Pond), the effect of that remediation on the solids trapping efficiency of Woods 
Pond has also been evaluated.  Based on EPA’s model, the solids trapping efficiency of 
Woods Pond under SED 8 would be unchanged relative to MNR (i.e., approximately 15%) 
since the removal that would occur under this alternative would be followed by replacement 
with backfill to original grade.   

                                                      

256  Further evaluation of the stability of backfill materials under SED 8 based on model predictions of 
erosion in these areas is provided in Section 6.8.5.2.  The results of this stability analysis (i.e., 
percentages of backfill areas that are stable) are cited in the remainder of this discussion. 
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6.8.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for SED 8 in accordance with the directions from EPA 
are listed in Tables S-8.a through S-8.c in Appendix C.  The compliance of SED 8 with 
these potential ARARs is discussed below.  

Chemical-Specific ARARs – Water Quality Criteria 

The potential chemical-specific ARARs, set forth in Table S-8.a, include the federal and 
state water quality criteria for PCBs.  To evaluate whether SED 8 would achieve those 
criteria, GE reviewed the water column PCB concentrations predicted by the model for SED 
8.  As discussed in Section 3.5.1 and summarized in Section 6.3.4, the freshwater chronic 
aquatic life criterion of 0.014 µg/L (14 ng/L) is based on a 4-day average not to be 
exceeded more than once every 3 years.  Since it is unclear whether the 4-day averages to 
be used in comparing water quality data to this criterion are to be calculated as rolling 
averages or 4-day “block” averages, 4-day averages have been computed both ways and 
compared to the criterion here, as shown in Table 6-2.  Using 4-day rolling averages, four 
exceedances are predicted within the PSA (at Holmes Road).  However, these 
exceedances consist of consecutive 4-day averages resulting from a single high-flow event, 
and thus could be considered as a single exceedance.  This is confirmed by the block 
averages which indicate only a single exceedance for this alternative in this reach and no 
exceedances in other reaches.  For such reasons, as discussed in Section 3.5.1, 
assessment of achievement of this criterion has been based on the 4-day averages 
computed by the block averaging method.  Under that approach, SED 8 would achieve this 
criterion, albeit at a significant environmental cost, as discussed in Sections 6.8.5.3 and 
6.8.8. 

By contrast, the model-predicted annual average water column concentrations (which are 
used for assessment of human health-based water quality criteria and are presented in 
Table 6-53 in Section 6.8.5.1) exceed the federal and Massachusetts human health 
consumption criterion of 0.000064 µg/L (0.064 ng/L) in all reaches in Massachusetts.  For 
the Connecticut impoundments, the water column concentrations predicted by the CT 1-D 
Analysis exceed the federal criterion in one of the four impoundments, although these 
estimates are highly uncertain (see Section 3.2.5).  However, as discussed previously, the 
ARARs based on the human health consumption criteria should be waived on the ground 
that achievement of those ARARs is technically impracticable for the reasons given in 
Section 6.1.4, including the fact that even SED 8 (the most extensive removal alternative) 
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would not achieve this criterion in any reach in Massachusetts and in at least one 
Connecticut impoundment.257  

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan directed GE to 
discuss the effect of each alternative on the current listing of the Housatonic River in both 
Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
to PCBs and pathogens.  The impact of SED 8 on the PCB water quality criteria in 
Massachusetts was discussed above; its impact on PCB levels in surface sediments, 
surface water, and fish tissue in Massachusetts is discussed in Section 6.8.5.1; and its 
impact on attainment of the relevant IMPGs, including the IMPGs based on the unrestricted 
human consumption of fish from the Housatonic in Massachusetts, is discussed in Section 
6.8.6.  The Housatonic River in Connecticut is listed as impaired based on the CDPH’s fish 
consumption advisory for PCBs for portions of the River in Connecticut (as well as based on 
the presence of e-coli bacteria in some river segments).  The impact of SED 8 on fish PCB 
levels in the Connecticut impoundments is discussed in Section 6.8.5.1, and its impact on 
attainment of the IMPGs based on human fish consumption in the Connecticut 
impoundments is discussed in Section 6.8.6.1.  These evaluations provide an assessment 
of the effect of SED 8 on the impairment listings.258 

Location-Specific and Action-Specific ARARs 

The potential location-specific and action-specific ARARs identified for SED 8 are listed in 
Tables S-8.b and S-8.c.259  As shown in those tables, SED 8 could be designed and 

                                                      

257  The estimated future water column concentrations in all the Connecticut impoundments under 
SED 8 exceed the proposed Connecticut consumption criterion of 0.00000056 µg/L (0.00056 ng/L).  
As noted in Section 6.1.4, that proposed criterion is below the level of reliable measurement and 
would not be achieved by any remedial alternative in any of the Connecticut impoundments, and thus 
its attainment would also be technically impracticable.  
258  In addition to the comparison to the IMPGs, as noted above, it is our understanding that, in 
developing and revising its fish consumption advisory, the CDPH utilizes as guidance a risk-based 
protocol that specifies unlimited fish consumption at PCB levels < 0.1 mg/kg, one meal per week at 
0.1 - 0.2 mg/kg, one meal per month at 0.21- 1.0 mg/kg, etc., and “do not eat” at levels above 1.9 
mg/kg.  As shown in Table 6-53 (in Section 6.8.5.1 below), use of the CT 1-D Analysis, while highly 
uncertain, indicates that implementation of SED 8 would meet the CDPH’s unlimited fish consumption 
criterion of < 0.1 mg/kg by the end of the EPA model’s 81-year projection period, resulting in average 
fillet levels of 0.003 to 0.007 mg/kg.  This provides further insight on the effect of SED 8 on the River’s 
impairment listing in Connecticut.    
259  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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implemented to achieve certain of the ARARs;260 but, as with SED 3, there are a number of 
potential location-specific and action-specific ARARs that would not be met by SED 8.  
These are the same potential ARARs as described in Section 6.3.4 for SED 3 and include a 
number of federal and state regulatory requirements relating to ecological protection 
(including regulations regarding the protection of the Upper Housatonic ACEC).  To the 
extent that these requirements would constitute ARARs, they would need to be waived by 
EPA as technically impracticable (or on some other ground) under CERCLA and the NCP.    

In addition, for the same reasons discussed for SED 3 in Section 6.3.4, it is possible that, in 
the unlikely event that excavated sediments or bank soils should be found to constitute 
hazardous waste under RCRA or comparable state criteria (which is not anticipated) and 
that the temporary staging areas for the handling of those sediments and soils are subject 
to federal and/or state hazardous waste regulations, the staging areas may not meet certain 
location and/or technical requirements for the storage of hazardous waste.  In that unlikely 
event, as also discussed in Section 6.3.4, those requirements should be waived by EPA as 
technically impracticable to meet. 

6.8.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for SED 8 has included evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts on human health or the environment, as described 
below.  

6.8.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 8 
has included consideration of the extent to which and time over which this alternative would 
reduce potential exposure to PCBs, estimated concentrations of remaining PCBs available 
for such exposure, and other aspects of the alternative to reduce potential exposure such 
as engineering and institutional controls.   

Implementation of SED 8, along with upstream source control and remediation measures 
and natural recovery processes, would reduce the exposure of humans and ecological 
receptors to PCBs in sediments, surface water, and fish in the Rest of River area.  The 
extensive sediment removal and backfilling throughout Reaches 5 through 8 and the 
stabilization/removal of the bank soils in Reaches 5A and 5B would result in a significant 

                                                      

260  For some of these requirements, as discussed for SED 3 in Section 6.3.4 (footnote 132) it is 
assumed that EPA would make the necessary determinations allowed by the regulations. 
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reduction in the potential for exposure to PCBs in these areas.  The following table shows, 
by reach, the average PCB concentrations predicted by EPA’s model to be present at the 
end of the model simulation period (Year 81) in the surface sediments, surface water, and 
fish (including both whole body and fillet-based concentrations).  This table uses the same 
format described in Section 6.1.5.1.   

Table 6-53 – Modeled PCB Concentrations at End of 81-Year Projection Period (SED 
8) 

Reach 

Average 
Surface 

Sediment 
(0-6”) (mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg)2 

5A 0.09 1.8 0.9 0.2 

5B 0.05 1.2 0.8 0.2 

5C 0.1 0.9 0.6 0.1 

5D (backwaters) 0.1 --- 1.4 0.3 

6 0.2 0.9 0.6 0.1 

71 0.01 – 0.9 0.7 – 0.8 0.5 – 3.2 0.1 – 0.6 

8 0.07 0.8 0.9 0.2 

CT1 0.002 – 0.005 0.04 – 0.08 0.02 – 0.04 0.003 – 0.007 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within each of the Reach 7 subreaches, and the range of 
concentrations indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 

 
The potential residual risks to human and ecological receptors from the concentrations 
shown in the above table have been evaluated in the context of the extent to which they 
would achieve the IMPGs, as discussed in Section 6.8.6.261   

Temporal profiles of reach-average PCB concentrations predicted in surface sediments, 
annual average surface water, whole body fish, and fish fillets, resulting from the 
implementation of SED 8 over the 81-year model projection period are shown on Figure 6-
23a-c.  These figures show the timeframes over which the model predicts SED 8 would 
                                                      

261  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.    
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reduce the PCB concentrations in each medium.  Similar to the other sediment alternatives, 
general pattern exhibited by these temporal profiles is one of a large decline in PCB 
concentrations over the remediation period within remediated reaches (Reaches 5, 6, 7 
impoundments, and 8), followed by a period of smaller decline, or in some instances, a 
small increase until concentrations reach a steady-state with prevailing upstream loads and 
natural attenuation processes.  However, due to the extended remediation period 
associated with SED 8, this period of decline is much longer than that predicted for the 
other sediment alternatives.  While water column patterns exhibit significant year-to-year 
variability, including short-term increases in PCB concentration associated with sediment 
resuspension during remediation and the flood event occurring within Year 26, most water 
column temporal changes follow those of the sediments.  Temporal patterns in fish PCB 
concentrations follow the same general pattern, reflecting the predicted changes in water 
column and sediments.  As a result of the remediation under SED 8, predicted fish PCB 
concentrations are reduced over the 81-year projection period by 92% to 99% in the 
remediated reaches (i.e., Reaches 5, 6, 7 impoundments, and 8), by 94% to 97% in 
channel sections of Reach 7, and by 98% in the Connecticut impoundments (Figure 6-
23c).262   

SED 8 would involve little or no residual risk of exposure to PCBs in buried sediments in 
removal areas since PCBs would be removed to the 1 mg/kg depth horizon in Reaches 5 
and 6, the Reach 7 impoundments, and Reach 8; and placement of backfill (ranging from 2 
to 7 feet in thickness) would prevent direct contact with, and reduce the mobility of, any 
potential PCB-containing sediments beneath the backfill.  Overall, the extent to which SED 
8 would mitigate the effects of a flood event that could cause PCB-containing sediments 
that have been buried by backfill and/or natural processes to become available for human 
and ecological exposure was discussed in Section 6.8.3.  As discussed in that section, the 
model results for SED 8 indicate that buried sediments containing PCBs would generally 
not become exposed during an extreme flow.     

In addition, potential human exposure to PCBs in fish and other biota would be reduced 
during and after implementation of SED 8 through biota consumption advisories.  Also, a 
long-term monitoring program would be implemented to assess the continued effectiveness 
of this remedial alternative.  

                                                      

262  As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are reset based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 8 in the remediated 
reaches (Reaches 5, 6, 7 impoundments, and 8) and the unremediated Reach 7 channel are only 
slightly lower than those discussed in the text, ranging from 97% to 99% and 92% to 96%, 
respectively. 
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6.8.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 8 has included an assessment of the use 
of the technologies under similar conditions and in combination, general reliability and 
effectiveness, reliability of OMM and availability of OMM labor and materials, and technical 
component replacement requirements, as discussed below.   

Use of Technologies under Similar Conditions and in Combination 

As discussed in Section 6.3.5.2, a combination of remedial technologies is often necessary 
to mitigate potential exposure to constituents in sediments (e.g., EPA, 2005d; NRC, 2007).  
SED 8 involves such a combination.  The SED 8 remedy components include sediment 
removal using dry excavation techniques (in Reaches 5A and 5B) and hydraulic dredging 
techniques (in Reaches 5C, the Reach 5 backwaters, Reach 6, the Reach 7 
impoundments, and Reach 8) with backfill placed following removal, as well as bank 
stabilization and removal of bank soils where necessary (in Reaches 5A and 5B) and MNR 
(in the remaining areas).  These remedial techniques have been applied at a number of 
sites containing PCBs, albeit sites with different ecological conditions, as discussed in 
Sections 6.3.5.2, 6.4.5.2, and 6.6.5.2.   

However, no completed environmental remediation projects have been identified where an 
extensive sediment removal and backfilling project like SED 8 (the removal of over 2 million 
cy of PCB-containing sediments to depths ranging up to 7 feet in a riverine setting over a 
period of more than 50 years) was completed.  Only one of the completed environmental 
dredging projects identified in GE’s review of remedies, as discussed in Section 6.5.5.2 
above, had a magnitude comparable to that of SED 8 (the Milltown Reservoir Site in 
Montana, where an estimated 2.0 to 2.3 million cy of sediments were removed), and that 
site is very different from the Rest of River.263  Given the magnitude and estimated time 
needed to complete SED 8, complications could arise during implementation that have not 
been noted at other, smaller, completed projects (e.g., even greater restoration difficulties, a 
higher likelihood of, and greater potential impacts from releases during implementation) and 
which could compromise the long-term reliability and effectiveness of SED 8.   

SED 8 also includes the use of Geotubes in the Reach 7 impoundments as a potential 
dewatering technique.  Geotubes have been pilot tested at the Grasse River (NY; 
www.thegrasseriver.com) and used successfully in Little Lake Butte des Morts (Fox River, 

                                                      

263  Although large-scale dredging remedies involving more than or approaching 2 million cy have 
been selected for the Hudson River, Fox River, and Onondaga Lake sites, those remedies have not 
been completed.  In any event, those sites are significantly different in environmental setting from 
the Rest of River, as discussed in Section 6.5.5.2 above.   
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WI; www.dnr.wi.gov) and Ashtabula River (Ohio; http://www.clu-in.org) for sediments that 
were hydraulically dredged. 

General Reliability and Effectiveness – Sediment Remediation Techniques   

SED 8 utilizes sediment removal and backfill to reduce exposure of humans and ecological 
receptors to PCBs in sediments.  The general reliability and effectiveness of these 
techniques were previously discussed in Section 6.3.5.2.  As noted in that section, under 
certain circumstances, dredging and excavation have been shown to be effective and 
reliable in reducing the long-term potential for exposure of human and ecological receptors 
to PCB-containing sediments.  However, there are some limitations associated with the 
technology (e.g., sediment resuspension, residual contamination) (EPA, 2005d).  EPA 
(2005d) has stated that placement of backfill material as needed or as appropriate can be a 
component of dredging and excavation, and is sometimes necessary to address residual 
contamination.  Further, EPA has recognized that “deeper contaminated sediment that is 
not currently bioavailable or bioaccessible, and that analyses have shown to be stable to a 
reasonable degree, do not necessarily contribute to site risks” (EPA, 2005d, p. 7-3).  As 
such, removal of sediment to the depths targeted under SED 8 would not result in a greater 
reduction in potential exposure to PCB-containing sediments than lesser removal followed 
by placement of a cap.   

To further assess the reliability and effectiveness of SED 8, model predictions of erosion in 
areas receiving backfill were evaluated to assess the stability of this material, using the 
same metrics described for this analysis in Section 6.3.5.2.  SED 8 includes removal to the 
1 mg/kg PCB depth horizon with subsequent backfilling in all portions of Reach 5, Woods 
Pond, the Reach 7 impoundments, and Rising Pond.  As discussed in Section 6.7.5.2, the 
backfill was considered stable when at least 50% of the material remained for the full 
duration of the model projection (including the extreme flow event).  Within the PSA, the 
model predicts that the backfill material would be stable over 98% of the surface area in 
Reach 5A and over 100% of the backfilled areas in Reaches 5B, 5C, the backwaters, and 
Woods Pond.  The erosion over the remaining 2% of backfilled area within Reach 5A is 
predicted to occur in response to the Year 26 extreme event in an isolated area near the 
bend in the River at Holmes Road.  Such erosion is predicted to result in small increases 
(less than 0.3 mg/kg) in the reach-average 0- to 6-inch surface sediment PCB concentration 
(Figure 6-23b).  Within Reaches 7 and 8, the model predicts that 100% of the backfilled 
area would remain stable in Reaches 7B and 7C, and in Rising Pond, and that the backfill 
would be stable in 83% of the area in Reach 7E and 96% of the area in Reach 7G.  Within 
the remaining backfilled areas of Reaches 7E and 7G, the model predicts erosion in a 
limited number of grid cells (4 and 1, respectively) during high flow events simulated at 
various times in Years 46 through 79 of the projection.  However, such erosion is predicted 
to produce no appreciable change (<0.1 mg/kg) in reach-average surface sediment PCB 
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concentrations within those impoundments (Figure 6-23b).  Overall, this analysis indicates 
that the areas receiving backfill following removal in SED 8 would largely remain stable. 

General Reliability and Effectiveness – Riverbank Stabilization Techniques   

As noted in Section 6.8.1 and discussed in Section 3.1.4 and Appendix G, the riverbanks in 
Reaches 5A and 5B would be stabilized using a combination of bioengineering techniques 
and hard engineering techniques.  The general reliability and effectiveness of this approach 
were described in Section 6.3.5.2. 

General Reliability and Effectiveness – Restoration Techniques 

It is assumed for this Revised CMS Report that the areas affected by SED 8 would be 
subject to restoration as discussed in the restoration methods subsections in Section 5.3.  
However, there are significant constraints on the ability of restoration methods to re-
establish the pre-remediation conditions and functions of the affected habitats.  These 
constraints and the consequent likelihood of restoration success are discussed in Sections 
5.3.1.4 for aquatic riverine habitats, 5.3.2.4 for riverbanks, 5.3.3.4 for impoundments, and 
5.3.6.4 for backwaters, and in Sections 5.3.4.4, 5.3.5.4, and 5.3.8.4 for forested floodplain 
habitats, shrub and shallow emergent wetlands, and upland habitats, which would be 
impacted by access roads and staging areas under SED 8.  For the reasons discussed in 
those sections, these restoration methods would not be expected to re-establish pre-
remediation conditions for some of these habitats for many decades and would likely never 
do so for other habitats.  As such, these restoration methods would not be fully effective or 
reliable in returning these habitats to their pre-remediation state.  (These issues are 
discussed further in Section 6.8.5.3.)     

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

Given the extensive amount of removal associated with SED 8, the monitoring and 
maintenance program would be limited in scope and extent.  This program would include 
visual observations of the restored riverbed and riverbanks, as well as post-remediation 
sampling and analysis of fish, water column, and sediment.  These are considered reliable 
techniques for monitoring the effectiveness of this alternative (EPA, 2005d).  Should 
changes in the riverbank be noted that require maintenance, labor and materials needed to 
perform repairs are expected to be readily available.      

In addition, a monitoring and maintenance program would be implemented for actively 
restored areas to confirm planting survival and areal coverage and to determine whether 
replaced in-river structures (if any) are intact.   This program is outlined in Section 3.7.1.  
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Such monitoring is considered a reliable means of tracking the progress of the restoration 
efforts (although the restoration efforts themselves would not be expected to re-establish 
pre-remediation conditions for certain of the affected habitats and would not reestablish pre-
remediation conditions of other habitats for many decades).  The necessary labor and 
equipment for such a program are expected to be readily available.    

Technical Component Replacement Requirements 

Given the extensive amount of removal associated with SED 8, the need to replace 
technical components of the remedy would be limited to the banks remediated in Reaches 
5A and 5B and possibly portions of the floodplain affected by access roads and staging 
areas.  If erosion should occur in such areas, an assessment would be conducted to 
determine the need for and methods of repair.  Depending on the timing and location of the 
repair, access roads and staging areas may need to be temporarily constructed in the 
nearby floodplain.  Small-scale repairs not requiring access road re-construction would 
likely pose minimal risks to humans and ecological receptors that use/inhabit the nearby 
floodplain.  However, redesign/replacement of large areas of the restored banks or 
floodplain could require more extensive disturbance of the adjacent floodplains to support 
access. 

6.8.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of SED 8 on human health or the 
environment has included identification and evaluation of potentially affected populations, 
long-term adverse impacts on the various habitats that would be affected by SED 8 and the 
biota that use the affected habitats, impacts on the aesthetics and recreational use of the 
River and floodplain, impacts on banks and bedload movement, and potentially available 
measures that may be employed to mitigate these impacts.    

Potentially Affected Populations  

Implementation of SED 8 would alter the habitat of the River areas that would be excavated 
and backfilled, the riverbanks that would be stabilized, and the adjacent floodplain areas 
used for access roads and staging areas.  These habitat alterations would affect people 
using these areas and the fish and wildlife in these areas.  In particular, SED 8 would affect 
portions of the mapped Priority Habitats of 30 state-listed rare species, as described in 
Appendix L.  Implementation of SED 8 would involve a much greater areal extent of 
remediation than all other alternatives and would take much longer (e.g., twice as long as 
SED 7).  As such, it would have greater adverse impacts than the other alternatives and 
recovery would take longer and be more unreliable.  The long-term impacts of SED 8 on the 
affected habitats and the plants and animals that use those habitats, as well as the long-
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term impacts on the aesthetics and recreational use of the affected habitats by people, are 
discussed below.   

Long-Term Adverse Impacts on Aquatic Riverine Habitat in Reaches 5A, 5B, and 5C 

SED 8 would involve sediment removal (followed by backfilling) in the entirety of Reaches 
5A, 5B, and 5C to the 1 mg/kg depth horizon.  The long-term post-restoration impacts of 
removal activities on aquatic riverine habitat were described generally in Section 5.3.1.4.  
The specific impacts of SED 8 on these habitats would be the same as those of SED 6, as 
described in Section 6.6.5.3, although the sediment removal would be deeper and the 
removal activities would thus take much longer.   In summary, over time, due to deposition 
of sediments from upstream, the physical substrate type would be expected to approximate 
its prior condition, and a biotic community consistent with that substrate type would be 
expected to be present.  However, the length of time for that to occur is highly uncertain and 
unreliable and would be delayed, particularly in the further downstream reaches, due to the 
extensive upstream riverbed and riverbank remediation.  Moreover, the abundance of 
organisms and richness of the mix of species in the replaced community are also uncertain, 
the return of certain specialized species (including state-listed species destroyed by the 
sediment removal) is doubtful, and colonization by invasive species is highly probable. 

Long-Term Adverse Impacts on Riverbank Habitats  

As previously described, SED 8 would include stabilization of the riverbanks in Reaches 5A 
and 5B using techniques described in Section 3.1.4 and Appendix G and including bank soil 
removal in a number of locations.  These stabilization measures would produce a number of 
long-term and permanent adverse impacts on the riverbank habitat in these reaches.  
Those impacts were described in Section 5.3.2.4, and would be similar to the impacts 
summarized in Section 6.3.5.3 for SED 3.  As discussed there, the bank stabilization 
measures would result in a permanent loss of the vertical and cut banks and the mature 
overhanging trees that are critical to some species, as well as causing other long-term or 
permanent impacts.  Therefore, it is not expected that the riverbanks in Reaches 5A and 5B 
would ever return to their current condition and level of function. 

Long-Term Adverse Impacts on Impoundment Habitats  

SED 8 would include sediment removal (followed by backfilling) throughout Woods Pond, 
the Reach 7 impoundments, and Rising Pond.  These activities would have a number of 
long-term impacts, as described for impoundments generally in Section 5.3.3.4.  Those 
impacts include a change in the surface substrate and a consequent alteration in the 
biological community in the impoundments.  As previously discussed, it is anticipated that, 
over time, as sediments are deposited from upstream, a biological community typical of 
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such impoundments would eventually develop.  However, the length of time for such a 
community to develop is uncertain and would be affected by the extent of upstream 
remediation – which would be extensive under SED 8, especially throughout the PSA.  
Moreover, the community that develops may include changes in the mix of native species, 
the return of certain specialized native species (including state-listed species) is doubtful, 
and the impoundments would likely be dominated by invasive species such as those 
currently present.  In Woods Pond, these impacts would be expected in the shallower 
portions; the removal/capping in the “deep hole” of that Pond would not be expected to 
have any significant adverse long-term ecological impacts for the reasons given in 
Section 6.3.5.3. 

Long-Term Adverse Impacts on Backwaters 

The sediment removal in the backwater areas under SED 8 would also have long-term 
negative impacts.  The long-term impacts of remediation on backwater habitats are 
discussed generally in Section 5.3.6.4.  It is anticipated that natural deposition of organic 
detritus from upstream sources would eventually provide the base necessary for a 
developed vegetative community and associated biota.  However, under SED 8, given the 
spatial extent (86 acres) and duration (10 years) of the backwater remediation, as well as 
the extensive and lengthy remediation of upstream areas, the time required to develop a 
sufficient organic base to support emergent species would be lengthy and unpredictable.  In 
addition, the abundance of organisms and mix of species that would return to the 
backwaters are uncertain, the return of certain specialized species (including state-listed 
species) is doubtful, and there is a high likelihood of domination by invasive species.  In 
fact, under SED 8, due to the spatial extent and duration of the backwater remediation, local 
subpopulations of less mobile organisms such as reptiles and amphibians would likely be 
permanently displaced from these backwater areas.  

Long-Term Adverse Habitat Impacts of Supporting Facilities  

The conceptual layout design for SED 8 includes 26 staging areas covering approximately 
51 acres (including 10 acres within the floodplain) and approximately 20 miles of temporary 
roadways covering an additional 50 acres (including 16 miles and 40 acres in the 
floodplain), as shown on Figures 6-21a-b.  The principal habitats affected by these facilities 
(within the boundaries of the Woodlot [2002] natural community mapping) are floodplain 
forests (23 acres), shrub and shallow emergent wetlands (12 acres), disturbed upland 
habitats such as agricultural fields and cultural grasslands (9.4 acres), and upland forests 
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(2.6 acres).264 These impacts would occur mainly in Reaches 5A and 5B, with additional 
impacts in limited portions of Reaches 5C, 6, 7, and 8 to support the remediation in those 
portions.  Despite the implementation of restoration methods for these habitats, as 
described in the pertinent restoration methods subsections of Section 5.3, these habitats 
would experience long-term adverse impacts.  The long-term post-restoration impacts on 
these types of habitats were described generally in Sections 5.3.4.4 (for floodplain forests), 
5.3.5.3 (for shrub and shallow emergent wetlands), and 5.3.8.4 (for upland habitats).   

The long-term negative impacts anticipated from access roads and staging areas under 
SED 8 are generally comparable to those summarized in Section 6.3.5.3 for SED 3, except 
that they would adversely affect a greater acreage (total of 101 acres) and would last 
longer.  At a minimum, these impacts would be expected to last for decades, and the extent 
and timing of the return of the affected habitats to pre-remediation conditions are uncertain. 

Long-Term Impacts on State-Listed Species 

As noted above, SED 8 would affect portions of the Priority Habitats of 30 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that SED 
8 would involve a “take” of at least 27 of these species and would adversely affect a 
significant portion of the local population of at least 13 of them.  The table below lists the 30 
state-listed species whose Priority Habitat would be affected by SED 8, along with those for 
which SED 8 would result in a take and those for which SED 8 would impact a significant 
portion of the local population: 

Table 6-54 – Impacts of SED 8 on State-Listed Species  

Species with Priority Habitat Affected 
by SED 8 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Yes 

Arrow clubtail Yes Yes 

Bald eagle Yes Unlikely 

                                                      

264  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under SED 8 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas 
(e.g., agricultural fields and cultural grasslands) (30 acres), with additional impacts occurring in 
forested uplands (11 acres) and in wet meadow and emergent marsh habitats (1 acre).  Impacts 
associated with access roads and staging areas in Reach 7 would be minimal (approximately 0.3 acre 
of upland forest); however, approximately 12 acres of habitat would be impacted by such facilities in 
Reach 8 (9 acres of upland forest, 2 acres of wetland habitats, and 1 acre of disturbed upland). 
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Species with Priority Habitat Affected 
by SED 8 Take? 

Impact on Significant 
Portion of Local 

Population? 

Black maple Yes Unlikely 

Bristly buttercup Yes Possibly 

Brook snaketail Yes Yes 

Bur oak Yes No 

Common moorhen Yes Yes 

Creeper Yes No 

Crooked-stem aster Yes No 

Foxtail sedge Yes Possibly 

Gray’s sedge Possibly No 

Hairy wild rye Yes Possibly 

Intermediate spike-sedge Yes Yes 

Jefferson salamander No No 

Longnose sucker Yes No 

Mustard white Yes Possibly 

Narrow-leaved spring beauty Yes No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes Yes 

Riffle snaketail Yes Yes 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes Yes 

Stygian shadowdragon Yes No 

Triangle floater Yes Yes 

Wapato Yes Yes 

Water shrew Yes Yes 

White adder’s-mouth No No 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 

Long-Term Impacts on Aesthetics and Recreational Use 

SED 8 would have long-term impacts on the aesthetic features of the natural environment.  
The removal activities (followed by backfilling) in 351 acres of Reaches 5 through 8, as well 
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as bank stabilization along approximately 14 linear miles (7 miles on both banks) Reaches 
5A and 5B, would significantly alter the appearance of the River over the course of those 
activities and for a period thereafter.  Since the bank stabilization efforts would result in the 
permanent loss of mature overhanging trees on the banks, they would permanently change 
the vegetative community on those banks to a more open, exposed community, and thus 
the natural appearance of the banks would never resemble  the banks’ appearance prior to 
remediation.    

The construction of network of access roads and staging areas on both sides of the River to 
support implementation of SED 8 would also cause long-term impacts on the aesthetics of 
the floodplain.  As discussed for prior alternatives, the placement of roadways and staging 
areas would remove trees and vegetation, including in numerous forested areas.  The 
length of time that the appearance of the floodplain in these in these areas would be 
changed depends on the length of time that the roads and staging areas remain, along with 
additional time for these areas to return to a natural appearance.  Since SED 8 would take 
the longest time to complete of all the sediment alternatives, its implementation would result 
in the longest length of time that roads would be in place.  As discussed previously, where 
mature trees are cut down, it would take at least 50 to 100 years for a replanted forest 
community to develop an appearance comparable to their current appearance.  The 
presence of these cleared areas would detract from the natural pre-remediation of those 
areas until such time as the restoration plantings have matured.   

In addition to their aesthetic value, the areas that would be subject to remediation under 
SED 8 include areas used for canoeing, fishing, hiking, waterfowl hunting, hiking, and 
general recreation.  These recreational activities would be disrupted by the implementation 
of SED 8.  These disruptions would last not only during the remediation period, but until the 
areas have sufficiently recovered to support such uses. 

Long-Term Impacts to Fluvial Geomorphic Processes 

In addition to reducing or preventing bank erosion and lateral channel migration, the 
stabilization of the banks in Reaches 5A and 5B would reduce the supply of sediment to the 
River.   (SED 8 would not involve armoring of the riverbed in Reaches 5A and 5B, as SED 3 
through SED 6 would do.)   The potential impacts of such a reduction in sediment supply on 
geomorphological processes within the River, such as sediment transport, 
deposition/erosion patterns, and changes in channel width, depth, and slope, as well as on 
water depth and current velocities in the River, were described for SED 3 in Section 6.3.5.3.  
For reasons similar to those discussed there, based on geomorphological considerations 
and modeling, the reduction in sediment load associated with riverbank stabilization would 
not be expected to result in a large-scale, long-term impact on these in-river morphologic 
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processes or on in-river hydrologic characteristics such as water depth and current 
velocity.265    

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate the long-term adverse impacts caused by the implementation of SED 
8, various restoration methods are available (measures to avoid or minimize adverse 
impacts were described in Section 5.2).  Restoration methods for the types of habitats that 
would be affected by SED 8 are described in Sections 5.3.1.3 for aquatic riverine habitat, 
5.3.2.3 for the riverbanks, 5.3.3.3 for the impoundments, and 5.3.6.3 for backwaters, and in 
the other pertinent restoration methods subsections in Section 5.3 for the habitats that 
would be affected by access roads and staging areas.  However, because of the timeframe 
and spatial extent of SED 8, the success of these measures is even more unlikely than for 
the alternatives discussed above.    

6.8.6 Attainment of IMPGs  

As part of the evaluation of SED 8, average PCB concentrations in surface sediment and 
fish predicted by EPA’s model at the end of the 81-year projection period have been 
compared to applicable IMPGs.  For these comparisons, model-predicted sediment and fish 
PCB concentrations were averaged in the manner discussed in Section 3.5.  The sections 
below describe the human health and ecological receptor IMPG comparisons for SED 8, 
and those comparisons are shown in Tables 6-55 through 6-60. 

As described below, PCB concentrations in some areas are sufficiently low that certain 
IMPGs would be achieved prior to any active remediation of sediments, while some other 
IMPGs would be achieved at some point within the model simulation period, and other 
IMPGs would not be met (if at all) for many years after the modeled period.  The numbers of 
years needed to achieve the IMPGs are presented in Tables 6-55 through 6-60.266  In 
addition, figures in Appendix K show temporal profiles of model-simulated PCB 

                                                      

265  Model results for SED 8 suggest that bank stabilization, as represented by EPA’s model, would 
produce some relatively large changes in bed elevation in some discrete localized areas (mainly in 
Reaches 5A and 5B), but would have a relatively small overall impact on larger-scale bed elevation 
changes over the 26-year simulation relative to SED 1 (no action).  As expected, removing the 
sediment loading due to bank erosion under SED 8 is predicted to result in slight decreases in net 
deposition, relative to SED 1 (which included bank erosion), within several areas of the River (mainly 
in Reaches 5A and 5B). 
266  The extent to which SED 8 is predicted to accelerate attainment of the IMPGs relative to natural 
processes can be seen by comparing these tables to the comparable tables for SED 1 (see Section 
6.1.6 above).    
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concentrations for each of the IMPG comparisons described in this section (including the 
estimated time to achieve each IMPG).  Where certain IMPGs would not be achieved by the 
end of the model projection period, the number of years to achieve the IMPGs has been 
estimated by extrapolating the model projection results beyond the 81-year simulation 
period, as directed by EPA, using the extrapolation method described in Section 3.2.1.  As 
previously noted, such extrapolation produces estimates that are highly uncertain.  
Nonetheless, the extrapolated estimates of time to achieve the IMPGs that are not met 
within the 81-year model projection period are described below.267 

6.8.6.1 Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) concentrations would achieve the RME IMPGs based on a 10-6 cancer risk and a non-
cancer HI of 1 in all eight sediment exposure areas (Table 6-55).  Some of these IMPGs are 
achieved prior to the start of the remediation, while the others would be achieved in time 
periods ranging from 5 to 50 years.  

For human consumption of fish, the average fish PCB concentrations predicted by the 
model in Year 81, when converted to fillet-based concentrations, would not achieve the fish 
consumption IMPGs based on RME assumptions in Reaches 5 through 8 (with the 
exception of the RME IMPGs based on a 10-4 cancer risk under the probabilistic analysis in 
all reaches, and under the deterministic analysis in some reaches, but not the 
corresponding non-cancer IMPGs) (Table 6-56).268  In the Connecticut impoundments, the 
CT 1-D Analysis indicates that SED 8 would achieve the RME IMPGs associated with a 
cancer risk level of 10-5 (or lower) as well as non-cancer impacts.269 

                                                      

267  Also, as described in Section 3.2, bounding simulations have been conducted with the model to 
evaluate the significance of various assumptions regarding the East Branch PCB boundary condition 
and sediment residual values, as directed by EPA.  For SED 8, in almost all cases, application of the 
“lower bound” assumptions in the model did not result in the attainment of additional IMPGs, beyond 
those attained using the “base case” assumptions, for the receptors/averaging areas described below.  
Therefore, the discussion below focuses on IMPG attainment resulting from the application of the 
“base case” model assumptions; however, the few instances of additional IMPG attainment resulting 
from application of the lower-bound assumptions are noted.  (Full comparisons between model results 
for the base case and lower bound simulations are provided in Appendix K.)  
268  Application of the lower-bound model assumptions results in the attainment of one additional RME 
IMPG – the probabilistic non-cancer IMPG for adults in Reach 6. 
269  Similar to SED 7, SED 8 would also achieve many of the CTE-based IMPGs in certain of the 
Massachusetts subreaches, as well as all CTE IMPGs in Connecticut.  Application of the lower-bound 
model assumptions results in the attainment of one additional CTE IMPG (the deterministic non-
cancer IMPG for children in Reach 7E). 
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Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 meals per year, based on a 
deterministic approach and a 10-5 cancer risk as well as non-cancer impacts, would take 
180 to >250 years in the PSA and 200 to >250 years in Reaches 7 and 8. 

6.8.6.2  Comparison to Ecological IMPGs270 

For benthic invertebrates, predicted average surface sediment concentrations would 
achieve both the lower and upper bounds of the IMPG range (3 to 10 mg/kg) in all 
averaging areas within the model period (Table 6-57).  These levels would generally be 
achieved immediately following completion of remediation in Reaches 5 and 6, and within 
that same timeframe in the portions of Reaches 7 and 8 where the levels are not below the 
range at the onset of the projection period.  

For amphibians, predicted surface sediment PCB levels in the backwater areas at the end 
of the modeled period would achieve both the lower and upper bounds of the IMPG range 
(3.27 to 5.6 mg/kg) in all of the backwaters evaluated (Table 6-58).  Times to achieve the 
lower-bound IMPGs generally range from 3 to 30 years, which correspond to the times in 
which remediation occurs within these areas.    

For fish, the model-predicted average whole-body fish PCB concentrations would achieve 
the applicable IMPGs for both warmwater and coldwater fish (55 and 14 mg/kg) in all 
reaches (Table 6-59).  Estimated times to achieve these IMPGs in reaches where they are 
not already met prior to the start of the model projection range from 3 to 25 years for 
warmwater fish and approximately 30 to 40 years for coldwater fish. 

                                                                                                                                                  

In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s use of only largemouth bass in the “blended fish” calculations used for 
human health risk comparisons.  To assess this sensitivity, the method used by EPA in the HHRA to 
calculate a “blended” fish concentration was adapted for use with the species simulated by EPA’s 
FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method to 
FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
comparisons described above.  For SED 8, this change in averaging method (and the resulting 
increase in concentration) results in several changes in the IMPG attainment presented in Table 6-56 
– notably, that SED 8 would no longer achieve certain of the RME IMPGs and CTE IMPGs in Reach 
7. 
270  While this section describes the extent to which SED 8 would achieve the IMPGs for ecological 
receptors, it is also critical to consider the adverse impacts from implementation of that alternative on 
the ecological receptors that the IMPGs are designed to protect, as discussed in Sections 6.8.5.3 and 
6.8.8, and to balance those impacts against the residual risks of PCBs in determining overall 
environmental protectiveness, as discussed in Section 6.8.11. 



 

 6-277 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

For insectivorous birds (represented by wood duck) and piscivorous mammals (represented 
by mink), the model-predicted surface sediment concentrations were compared to selected 
target sediment levels of 1, 3, and 5 mg/kg, as discussed previously.  For both receptor 
groups, the predicted surface sediment concentrations are below all three of the target 
sediment levels evaluated in all averaging areas (Table 6-60), with times to achieve these 
target levels generally ranging between 2 and 40 years.271 

For piscivorous birds (represented by osprey) and threatened and endangered species 
(represented by the bald eagle), the model-predicted average whole-body fish PCB 
concentrations would achieve the applicable receptor IMPGs in all reaches (Table 6-59).272  
Estimated times to achieve these IMPGs range between 10 and 50 years for piscivorous 
birds and 5 and 20 years for threatened and endangered species.273 

6.8.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which SED 8 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below.  

Reduction of Toxicity:  SED 8 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the sediment.  However, if free NAPL, drums of liquid, or the like 
should be encountered (which is not anticipated), those wastes would be segregated and 
sent off-site for treatment and disposal.     

                                                      

271  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, SED 8 
has been paired with FP 7.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 8, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3).   
272  In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in no changes in attainment of the piscivorous bird IMPG under SED 8. 
273  EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE to 
consider the impact of each alternative on ecological receptors, including threatened and endangered 
species, in Connecticut.  Estimated surface sediment PCB concentrations in the Connecticut portion 
of the River under SED 8 at the end of the simulation period are 0.002 to 0.005 mg/kg, and estimated 
fish PCB levels (whole body) in the Connecticut impoundments at the end of the projection period 
under SED 8 are in the range of 0.02 to 0.04 mg/kg (Table 6-53).  All of these sediment and fish 
concentrations are well below the IMPGs for ecological receptors (including threatened and 
endangered species). 



 

 6-278 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Reduction of Mobility:  SED 8 would reduce the mobility of PCBs in the River by removing 
approximately 2,252,000 cy of sediment containing PCBs in Reaches 5 through 8 and 
placing backfill over all the removal areas, and by stabilizing the banks in Reaches 5A and 
5B, including the removal of approximately 35,000 cy of PCB-containing soils from those 
banks.  In total, SED 8 would remove approximately 351 acres of sediments (42 acres in 
Reach 5A, 27 acres in Reach 5B, 57 acres in Reach 5C, 86 acres in the Reach 5 
backwaters, 60 acres in Woods Pond, 27 acres in the Reach 7 impoundments, and 41 
acres in Rising Pond).    

Reduction of Volume:  SED 8 would reduce the volume of sediment containing PCBs and 
the mass of PCBs present in the River through the removal of a total of 2,287,000 cy of 
sediments/bank soils containing approximately 55,200 lbs of PCBs.  

6.8.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of SED 8 has included consideration of the short-
term adverse impacts of implementing this alternative on the environment (considering both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along transport routes), and on the workers involved in the remedial activities.  
Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.   Given that the remedial actions 
under SED 8 would be spread out over the overall remedial action period and area, the 
short-term impacts would not last for the entire duration of the project in all affected areas.  
Even so, since the extent and duration of remediation activities under SED 8 are greater 
than those under all previous alternatives, the short-term impacts would be the most 
widespread of all alternatives and would occur over the longest period of time in various 
portions of the Rest of River area.   

Impacts on the Environment – Effects Within PSA  

The short-term adverse impacts on the environment resulting from implementation of SED 8 
would include:  potential impacts to the water column, air, and biota in the Rest of River 
area during dredging and backfilling activities, alteration/destruction of benthic habitat in the 
areas subject to those activities, alteration of riverbank habitat and associated biota due to 
bank stabilization activities, and loss of floodplain habitat and biota due to construction of 
the supporting facilities.  Short-term impacts specifically associated with each remedial 
component are described below.   

Sediment Removal with Backfilling:  Sediment removal with backfilling activities in Reaches 
5, 6, 7, and 8 (2,252,000 cy over 351 acres) would result in resuspension of PCB-containing 
sediment due to the invasive nature of removal operations.  As discussed in Section 6.4.8, 
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resuspension to the water column outside the work area would be controlled in Reaches 5A 
and 5B as removal activities in those reaches would be conducted using sheetpile 
enclosing the removal/backfill areas.  However, the potential exists for suspended or 
residual sediment containing PCBs to be released from the work area both during sheetpile 
installation and during a high-flow event should overtopping of the sheeting occur.  For 
Reach 5C, the Reach 5 backwaters, Woods Pond, the Reach 7 impoundments, and Rising 
Pond, activities would be conducted in the wet using hydraulic dredging, with silt curtains 
used to mitigate sediment release to downstream reaches.  In these areas, some sediment 
containing PCBs would be released from the work area through the dredging/excavation 
process even though the area would be surrounded by silt curtains.274  In addition, boat and 
barge traffic could resuspend sediment during the construction phase.  

In addition, sediment removal activities, particularly when conducted in the wet (even with 
the use of silt curtains), would be expected to result in short-term increases in PCB 
concentrations in biota downstream of the removal work areas.  As described in Section 
6.4.8, such increases have been noted at other sites where dredging in the wet has 
occurred (e.g., Upper Hudson River and Grasse River) and even where excavation in the 
dry has been conducted (e.g., Upper ½-Mile Reach).  Such results would likewise be 
expected to occur under SED 8 and would last for a substantial period of time given the 
long duration of this alternative.  

The potential also exists during sediment and bank soil removal and related processing 
activities for airborne releases that could impact downwind communities.      

Implementation of SED 8 would cause a loss of aquatic habitat in Reaches 5 through 8 
(except in the channel in Reach 7) where sediment removal with backfilling would occur.  It 
is estimated that these adverse impacts would occur over approximately 351 acres along 
approximately 13 miles of River.  Since this alternative would include complete removal of 
all aquatic main channel and backwater areas between the Confluence and Woods Pond 
Dam and select locations between Woods Pond Dam and Rising Pond Dam, the short-term 
loss of aquatic habitat would be comprehensive and would last for an extended period of 
time.  A general discussion of the immediate and near-term impacts of sediment removal 
and capping/backfilling in aquatic riverine, impoundment, and backwater habitats was 
provided in Sections 5.3.1.2, 5.3.3.2, and 5.3.6.2, respectively.  These impacts include 
removal of the natural bed material, woody debris, and aquatic vegetation which are used 

                                                      

274 For example, as previously noted, an overall PCB resuspension rate of 3% was noted during 
hydraulic dredging in the Grasse River (Connolly et al., 2007), and pilot hydraulic dredging in the Fox 
River showed a 2.2% resuspension rate (USGS, 2000).  If 3% of the PCB mass dredged in Reaches 
5C, 5 backwaters, 6, 7, and 8 under SED 8 were lost to the water column, that would equate to 
approximately 975 lbs of PCBs. 
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as habitat by both fish and benthic invertebrates; direct loss of benthic invertebrates and 
other aquatic organisms (e.g., reptiles and amphibians) residing in the sediments during the 
removal; disruption and displacement of fish; alteration of habitat for birds and mammals 
that live adjacent to the River and disperse in areas subject to remediation; and colonization 
by invasive plant species.  Overall, the short-term adverse impacts of SED 8 would affect 
more area of aquatic habitat than would occur from sediment removal under the alternatives 
discussed above (including 132 more acres than SED 7).  

Bank Stabilization:  Bank stabilization activities in Reaches 5A and 5B would have 
immediate adverse effects on the riparian corridor bordering the River, which provides 
habitat that is unique to its position on the landscape.  These impacts were described for 
SED 3 in Section 6.3.8 and would also occur under SED 8.   

Supporting Facilities:  Construction of access roads and staging areas in the floodplain and 
other areas near the River would result in the loss of habitat in those areas and the wildlife 
that they support.  The supporting structures required for SED 8 are similar to those for SED 
6 and SED 7 (see Sections 4.6.8 and 4.7.8), although would affect a somewhat greater total 
acreage.  It is anticipated that SED 8 would require a total of approximately 101 acres for 
access roads and staging areas (approximately 50 acres within the 10-year floodplain).  As 
described in Section 6.8.5.3, the principal habitat types affected include floodplain forests, 
shrub and shallow emergent wetlands, disturbed upland habitats, and upland forests. The 
short-term adverse impacts on these habitats from the construction and use of access 
roads and staging areas under SED 8 would be largely the same as those described in 
Section 6.3.8 for the support facilities under SED 3, except that the total acreage affected 
would be greater and more widespread under SED 8 and the effects would last longer due 
to the longer duration of SED 8.  

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through sediment 
removal/backfilling and related ancillary activities during the implementation of SED 8.   

The total calculated emissions from SED 8 would amount to approximately 470,000 tonnes 
of GHG emissions, with 180,000 tonnes resulting from direct emissions (primarily from 
construction activities, transportation, and mulch decay/sequestration of removed 
vegetation associated with tree removal), 10,000 tonnes from indirect emissions 
(associated with electricity for water treatment), and the remaining 280,000 tonnes from off-
site emissions (most of which are associated with manufacture of cement for stabilization 
and of steel sheeting, as well as diesel refining).  The total GHG emissions estimated for 
this alternative are equivalent the annual output of 90,000 passenger vehicles.  
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Impacts on Local Communities and Communities Along Transport Routes  

SED 8 would result in major short-term impacts to the local communities in the Rest of 
River area.  These short-term effects would include disruption of recreational canoeing and 
other river-related and land-side activities along the River and within the floodplain due to 
the construction of access areas and roads, disruption of recreational canoeing and other 
River-related and land-side activities, and increased noise and truck traffic.   

Impacts on Recreational Activities:  Recreational activities in the areas that would be 
affected by SED 8 include fishing, canoeing, hiking, dirt biking/ATVing, waterfowl hunting, 
and general recreation.  During the period of remedial construction, restrictions on such 
recreational uses of the River and floodplain would be imposed in the areas in which 
remediation-related activities are taking place.  Due to safety considerations, boaters, 
hikers, angler, hunters, and other recreational users would not be able to use the River or 
floodplain in the areas where such activities are being conducted.  Further, bank 
stabilization activities in Reaches 5A and 5B would remove the ability of recreational 
anglers, hunters, and hikers to use those areas during construction.  Aesthetically, the 
presence of the heavy construction equipment and cleared or disturbed areas would detract 
from the visually undisturbed nature of the area.  Under SED 8, these impacts would affect 
portions of Reaches 5 and 6 for an estimated 39 years, with impacts to the Reach 7 
impoundments and Rising Pond occurring over approximately 13 years.   

Increase in Truck Traffic:  Due to the need to deliver backfill and bank stabilization materials 
and equipment to the work areas and to remove excavated material from those areas, truck 
traffic in the area would increase substantially over current conditions.  It is expected that 
this increased truck traffic would persist for the duration of SED 8 (over 50 years).  As an 
example, if 20-ton capacity trucks were used to transport excavated sediments and bank 
soils from the staging areas, it would take approximately 189,000 truck trips to do so (3,630 
truck trips per year for a 52-year implementation period).  Additional truck trips would be 
necessary to transport backfill and stabilization materials (sand and stone), as well as 
materials for the construction of staging areas and access roads, to the site.  Assuming the 
use of 16-ton capacity trucks for local hauling of such materials, approximately 218,300 
truck trips (4,200 truck trips per year) would be required for that purpose.  The increased 
traffic would increase noise levels and emissions of vehicle/equipment exhaust and 
nuisance dust to the air.  Noise in and near the construction zone could affect those 
residents and businesses located along the River.   

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the sediment remedial alternatives.  This analysis 
focuses on the increased truck traffic that would be necessary to transport clean materials 
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to the site for implementation of the alternatives and to dispose of used access road and 
staging area materials following completion of remediation.275  This analysis indicates that 
the increased truck traffic associated with SED 8 would result in an estimated 7.76 non-fatal 
injuries due to accidents (average annual non-fatality injury estimate of 0.15) with a 
probability of 100% of at least one such injury, and an estimated 0.36 fatalities from 
accidents (average fatality estimate of 0.007) with a probability of 30% of at least one such 
fatality.   

Potential Measures to Avoid, Minimize or Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.276  These 
measures would consist of the ones identified in Section 5.7 and summarized in Section 
6.3.8 above.  Despite the implementation of these measures, however, detrimental effects 
of construction and short-term impacts and risks associated with implementation of SED 8 
would be inevitable. 

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing SED 8.  
Implementation of SED 8 is estimated to involve 2,403,424 man-hours over a 52-year 
timeframe.  The analysis in Appendix N of potential risks to workers from implementation of 
the sediment alternatives indicates that implementation of SED 8 would result in an 
estimated 22.2 non-fatal injuries to workers (average annual non-fatality injury estimate of 
0.43) with a probability of 100% of at least one such injury, and an estimated 0.28 worker 
fatalities (average annual fatality estimate of 0.005) with a probability of 24% of at least one 
such fatality.  Engineering controls and OSHA procedures designed to mitigate risks to 
remediation workers would be instituted.   

6.8.9 Implementability 

6.8.9.1 Technical Implementability 

The technical implementability of SED 8 has been evaluated considering the factors 
identified below.  
                                                      

275   The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
treatment or disposal facilities are evaluated under the relevant treatment/disposition alternatives. 
276 The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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General Availability of Technologies:  SED 8 would be implemented using well-established 
and available in-river remediation methods and equipment.  Similarly, land-based support 
areas would be constructed using commonly available construction technologies.  Further, 
well-established and readily available equipment would also be used to monitor the 
remedial alternative both during and following implementation. 

Ability To Be Implemented:  The technologies and process options that are part of SED 8 
would be technically implementable in the reaches where they would be applied.  Sediment 
removal followed by backfilling would be implemented in all river reaches.  Sediment 
removal/backfilling would be performed in the dry in Reaches 5A and 5B and hydraulically 
in the wet in other reaches.  As previously discussed, these techniques have been used at 
other sites.   However, given the length of time required to implement SED 8 (52 years) 
and, in some reaches, the depths which would be dredged, complications are likely to be 
encountered during implementation.  For example, dredging to depths up to 6 and 7 feet in 
Woods Pond and Rising Pond would likely require some stabilization measures for the 
riverbanks to avoid sloughing and bank slope failure.   

Since the current river bathymetry is assumed to be maintained in those areas where 
sediment removal and subsequent backfilling are performed, there would be no net loss of 
flood storage capacity.   

Riverbank stabilization, including the removal of bank soils where necessary, would be 
performed in Reaches 5A and 5B.   Conceptual stabilization techniques were described in 
Section 3.1.4 and Appendix G, but the actual stabilization techniques that would be used if 
this alternative were selected would be determined through the detailed design process.  
Those techniques would be designed to avoid any significant net reduction in flood storage 
capacity in the relevant River stretches.    

MNR with institutional controls would be implemented in the downstream reaches.  
Monitoring to track changes in PCB concentrations following the SED 8 remedial activities 
could be performed using readily available methods and materials, such as have been used 
previously in the River.  Similarly, the continued maintenance of biota consumption of 
advisories would be expected to use similar techniques to those used previously. 

Support facilities in the floodplain area necessary for implementation of SED 8 could readily 
be constructed using commonly available construction techniques.   

Although the technologies needed to implement SED 8 are generally available and suitable, 
the 52-year period required to implement this alternative introduces other complications and 
uncertainties (in addition to those described above).  It is difficult to contract for a remedial 
project for that length of time, given the possibility of changes in equipment and techniques, 
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and the possibility that contracting firms will not remain available throughout that long a time 
period.  It is also difficult to predict the availability of large quantities of backfill and capping 
materials that far into the future.  In addition, depending on the treatment or disposition 
alternative selected (see Section 9), the availability of landfill capacity or treatment 
capabilities could also affect the ability to implement such a long-term dredging project.    

Reliability:  The remediation technologies that comprise SED 8 are individually reliable, as 
shown through implementation at other sites and in portions of the Housatonic River 
upstream of the Confluence.  The use of these technologies at other sites was described in 
Sections 6.4.5.2, 6.5.5.2, 6.6.5.2, and 6.7.5.2.  While it is possible to remove sediment at 
depths of to 7 feet below the riverbed, these sediments are buried below many feet of 
stable sediments and are currently therefore not available for human and ecological 
exposure.  It should also be noted that, due to the absence of any precedent for an 
environmental dredging project of the magnitude and duration of SED 8 and the 
complications described above, the overall reliability of implementing this alternative is 
unknown.  Additionally, the habitat restoration technologies for some of the affected habitats 
cannot be considered reliable in terms of their ability to re-establish the pre-remediation 
conditions and functions of those habitats, as discussed in Sections 6.8.5.2 and 6.8.5.3. 

Availability of Space for Support Facilities:  Implementation of SED 8 would require 
construction of access roads and staging areas at various locations within the floodplain.  
As noted previously, an estimated 101 acres of space (assuming that the necessary access 
agreements can be obtained) would be needed, and appear to be available to support the 
SED 8 activities based on preparation of a conceptual site layout.  Development of access 
roads and staging areas would be sequenced over the approximate 52-year duration of 
SED 8.       

Availability of Backfill and Stabilization Materials:  Materials required for backfill placement 
and bank stabilization must be of suitable quality for their intended purposes.  
Approximately 2,236,000 cy of clean sand, fill, gravel, and stone would be required for 
backfilling and bank stabilization.  Due to the large volume of material required, it is 
anticipated that adequate material sources would be difficult to locate, and predicting the 
availability of suitable material over length of time required to implement this alternative (52 
years from initiation of construction) introduces additional complications and uncertainties.  
For purposes of this Revised CMS Report, it is assumed that necessary quantities would be 
available.  However, obtaining the needed quantities, if feasible, would likely require long 
travel distances.  An evaluation would be required during design activities to determine 
material availability.   

Ease of Conducting Additional Corrective Measures:  Future corrective measures, if needed 
for bank maintenance or to conduct additional remediation, would likely be implementable, 
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subject to the same technical and logistical constraints applicable to the initial 
implementation of SED 8.  It is assumed that no corrective measures would be conducted 
for the areas covered with backfill.  Ease of implementation would be directly related to the 
extent of the additional corrective measures (i.e., area and/or volume to be addressed) and 
the ease of access (i.e., location of target area and proximity of access areas). 

Ability to Monitor Effectiveness:  The effectiveness of SED 8 would be determined over time 
through long-term monitoring to document reductions in PCB concentrations in water 
column, sediment, and fish tissue in various reaches of the River.  Periodic visual 
observations of the riverbed and restored riverbanks would allow for an evaluation of those 
components of the remedy.  Such activities have been successfully performed on the upper 
portions of the Housatonic River and at other sites previously.  Equipment and methods for 
this type of monitoring are readily available. 

6.8.9.2 Administrative Implementability  

The administrative implementability of SED 8 has been evaluated in consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of SED 8 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action (unless waived).  An evaluation of compliance with potential ARARs 
for SED 8 is provided in Tables S-8.a through S.8-c in Appendix C and summarized in 
Section 6.8.4.   

Access Agreements:  Implementation of SED 8 would require GE to obtain access 
permission from the owners of properties that include riverbank or floodplain areas where 
remedial work or ancillary facilities would be necessary to carry out the alternative.  
Although the many of the areas in Reach 5 are owned by the Commonwealth or the City of 
Pittsfield (which have agreed to provide access), it is anticipated that access agreements 
may be required from approximately 45 to 55 other landowners to implement SED 8.  
Obtaining such access agreements could be problematic in some cases.  If GE should be 
unable to obtain access agreements with particular property owners, GE would request 
EPA’s assistance. 

Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in the 
dissemination of information to the public and surrounding communities regarding those 
advisories.  In addition, obtaining access to state-owned lands would require coordination 
with the state agencies that own that land.  Finally, both prior to and during implementation 
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of SED 8, GE would need to coordinate with EPA, as well as state and local agencies, to 
provide as-needed support with public/community outreach programs.  

6.8.10 Cost 

The estimated total cost to implement SED 8 is $745 M (not including treatment or 
disposition of removed materials). The estimated total capital cost is $734 M, assumed to 
occur over a 52-year construction period.  Estimated annual OMM costs include costs for a 
5-year inspection and maintenance program for the restored riverbed (visual observations 
only), riverbanks, and restored staging areas and access roads; these costs range from 
$15,000 to $375,000 per year (depending on which reach is being monitored), resulting in a 
total cost of $3.2M.  The estimated annual OMM costs for SED 8 also include 
implementation of a long-term water, sediment, and fish monitoring program, as well as 
implementation of institutional controls, for a period of 100 years following completion of 
construction activities on a reach-specific basis.  The estimated costs for this long-term 
program range from approximately $32,500 to $617,000 per year (depending on the extent 
of monitoring occurring within a given year), resulting in a total cost of $7.7 M.  The 
following summarizes the total capital and OMM costs estimated for SED 8. 

SED 8 Est. Cost Description

Total Capital Cost $734 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $10.9 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$745 M Total cost of SED 8 in 2010 dollars 

 
The total estimated present worth cost of SED 8, which was developed using a discount 
factor of 7%, a 52-year construction period, and an OMM period of 100 years on a reach-
specific basis, is approximately $223 M.  More detailed cost estimate information and 
assumptions for each of the sediment alternatives are included in Appendix Q.  

These costs do not include the costs of any associated floodplain remediation or the costs 
of treatment/disposition of removed sediments/bank soils.  The estimated costs for the 
combination of SED 8 and FP 7 are presented in Section 8.2.9, and the estimated costs for 
combinations of sediment remediation and treatment/disposition alternatives are presented 
in Section 10.   

6.8.11   Overall Protection of Human Health and the Environment – Conclusions  

As explained in Section 6.8.2, the evaluation of whether SED 8 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
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other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   

General Effectiveness: As discussed previously, SED 8 would result in a reduction in the 
potential for exposure of human and ecological receptors to PCBs in sediments, surface 
water, and fish by:  (a) permanently removing 2,252,000 cy of PCB-containing sediments to 
the 1 mg/kg depth horizon in Reaches 5 through 8 (except in the Reach 7 channel) and 
placing backfill over the underlying sediments; and (b)  stabilizing the riverbanks in Reaches 
5A and 5B, including removal of 35,000 cy of bank soil.  As shown in Section 6.8.3, 
implementation of SED 8 is predicted to reduce the annual PCB mass in the River passing 
Woods Pond Dam from 20 to 0.4 kg/yr, that passing Rising Pond Dam from 19 to 0.6 kg/yr, 
and that transported from the River to the floodplain in Reaches 5 and 6 from 12 to 0.1  
kg/yr over the modeled period.   

Further, as shown in Section 6.8.5.1, EPA’s model predicts that SED 8 would result in a 
substantial permanent reduction in sediment and fish PCB concentrations.  For example, 
that model predicts that the fish PCB concentrations (whole body) would be reduced over 
the modeled period from 70-110 mg/kg to approximately 1 mg/kg in Reaches 5 and 6, from 
30-60 mg/kg to approximately 0.5-1 mg/kg in the Reach 7 impoundments, from 30 mg/kg to 
approximately 1 mg/kg in Rising Pond, and from 1-2 mg/kg to 0.02-0.04 mg/kg in the 
Connecticut impoundments.  

On the other hand, SED 8 would have substantial long-term negative impacts on many 
species, including the likely loss of some sensitive species from portions of the PSA, as 
discussed in Section 6.8.5.3, and would thus actually increase the risks to biota in the Rest 
of River as a result of habitat loss.  

Compliance with ARARs:  As explained in Section 6.8.4, SED 8 would achieve the 
chemical-specific ARARs except for the water quality criterion of 0.000064 µg/L, which 
should be waived as technically impracticable to attain.  Review of the potential location-
specific and action-specific ARARs indicates that SED 8 could be designed and 
implemented to meet many of those ARARs, but that a number of federal and state 
regulatory requirements would not be met.  As a result, to the extent that those 
requirements constitute ARARs, they would need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  

Human Health Protection:  As discussed in Section 6.8.6.1, accepting EPA’s HHRA, for 
direct human contact with sediments, SED 8 would achieve IMPG levels based on a 10-6 
cancer risk, as well as all non-cancer IMPGs, in all sediment exposure areas, with the 
majority of those levels achieved at the present time.  As such, SED 8 would protect human 
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health from direct contact with sediments.  For human consumption of fish, the fish PCB 
concentrations predicted to result from SED 8 at the end of the 81-year simulation period, 
when converted to fillet-based concentrations, would not achieve the RME-based IMPGs 
(i.e., those based on unrestricted consumption of Housatonic River fish) in Reaches 5 
through 8 (except for the RME 10-4 cancer IMPG, but not the non-cancer IMPGs, in several 
areas).  In the Connecticut impoundments, the CT 1-D Analysis indicates that SED 8 would 
achieve the RME fish consumption IMPGs based on a 10-5 cancer risk and all non-cancer 
IMPGs within the modeled period.  Where the levels for unrestricted fish consumption are 
not achieved, institutional controls – specifically, fish consumption advisories – would 
continue to be utilized to provide human health protection from fish consumption.  

Environmental Protection:  As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  

As discussed in Section 6.8.6.2, the model results indicate that, by the end of the 81-year 
modeled period, SED 8 would achieve the sediment and fish IMPG levels for all ecological 
receptor groups and areas.  The estimated time to achieve these ecological IMPGs in all 
averaging areas is approximately 50 years. 

As discussed in Section 2.1.1, however, attainment of IMPGs, as only one of the Selection 
Decision Factors under the Permit, is not determinative of whether an alternative would 
provide overall protection of the environment, but rather is a consideration to be balanced 
against the other Selection Decision Factors.  In this case, implementation of SED 8 would 
have substantial short-term and long-term adverse environmental impacts, including on the 
receptor groups that the IMPGs are designed to protect.  The short-term impacts would 
include loss of the current aquatic habitat throughout Reaches 5 through 8 (except for the 
Reach 7 channel); loss of riparian habitat in the bank stabilization areas; resuspension of 
PCB-containing sediments during removal; and loss of floodplain habitat in areas where 
supporting facilities are constructed – all as discussed in Section 6.8.8.  Even more 
significantly, despite the implementation of restoration measures, implementation of SED 8 
would result in substantial long-term and, in some cases, permanent adverse effects on the 
ecosystem.  These impacts were described in Section 6.8.5.3.  They include:   

• Alteration of the aquatic riverine habitat in Reaches 5A, 5B, and 5C for an uncertain 
length of time, with the result that the re-establishment of the current abundance of 
organisms and mix of species is also uncertain, the return of certain specialized and 
rare species is doubtful, and there would likely be an increase in invasive species; 
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• Similar impacts in the Reach 5 backwaters, the shallower portions of Woods Pond, the 
Reach 7 impoundments, and Rising Pond; 

• The permanent loss of mature overhanging trees on the riverbanks and of vertical and 
undercut banks in Reaches 5A and 5B, with the consequent loss of the wildlife species 
that depend on those habitat features, as well as a reduction in animal slides and 
burrows on the banks and access routes for wildlife movement to and from the River; 

• Long-term impacts in the areas that would be cleared for access roads and staging 
areas, including loss of trees and, in some areas, wetlands, as well as changes in the 
soil stratigraphy and composition – all of which would, at a minimum, last for decades, 
with the extent and timing of recovery to pre-remediation conditions uncertain; and 

• Fragmentation of the current, largely intact forested riparian corridors in the PSA, with 
the consequent loss of connectivity among habitats and disruption of the wildlife that 
depend on those corridors. 

As noted above, the standard of “overall protection” of the environment includes a balancing 
of the short-term and long-term ecological impacts of the alternatives with the residual risks.  
In particular, “it is important to determine whether the loss of a contaminated habitat is a 
greater impact than the benefit of providing a new, modified but less contaminated habitat” 
(EPA, 2005d, p. 6-6).  Based on such balancing, due to the substantial adverse ecological 
impacts summarized above, SED 8 would have a net negative ecological effect and thus 
would not provide overall protection of the environment.   

Summary:  Based on the foregoing considerations, SED 8 would meet the standard of 
providing overall protection of human health.  However, given the long-term harm to the 
unique ecosystem of the PSA that would result from its implementation, SED 8 would not 
meet the standard of providing overall protection of the environment. 

6.9 Evaluation of Sediment Alternative 9  

6.9.1 Description of Alternative 

SED 9 is a sediment remediation alternative that was identified and described by EPA.  It 
would involve the removal of a total of 921,000 cy of sediment and riverbank soil, including 
886,000 cy of sediment over 333 acres plus 35,000 cy of bank soil as part of bank 
stabilization over 14 linear miles of riverbank.  A total of 336 acres would be capped (333 
acres after removal and 3 acres without removal).  Specifically, the elements of SED 9 
include the following: 
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• Reach 5A:  Sediment removal in the entire reach (134,000 cy over 42 acres), followed 
by capping; 

• Reach 5B:  Sediment removal in the entire reach  (88,000 cy over 27 acres), followed 
by capping;  

• Reach 5C:  Sediment removal in the entire reach (156,000 cy over 57 acres), followed 
by capping; 

• Riverbanks in Reaches 5A and 5B:  Bank stabilization (14 linear miles, comprising both 
banks along 7 miles of River) and removal of bank soils where necessary as part of the 
stabilization (35,000 cy); 

• Reach 5 backwaters:  Combination of sediment removal with capping (109,000 cy over 
68 acres) and capping without removal (3 acres); 

• Reach 6 (Woods Pond):  Sediment removal (244,000 cy over 60 acres), followed by 
capping;  

• Reach 7 impoundments (Reaches 7B, 7C, 7E, 7G):  Sediment removal (84,000 cy over 
38 acres), followed by capping;  

• Reach 8 (Rising Pond):  Sediment removal (71,000 cy over 41 acres), followed by 
capping; and  

• Reach 7 (Channel) and Reaches 9 through 16:  MNR.   

Figures 6-24a-b identifies the remedial action(s) that would be taken in each reach as part 
of SED 9.  This alternative differs from all of the sediment removal alternatives discussed 
above in that, under SED 9, at EPA’s direction:  (a) all sediment removal and capping work, 
including in Reaches 5A and 5B, would be performed in the “wet” by equipment operating 
within the River (either on the river bottom or on barges); and (b) removal of the sediments 
in the Reach 5 backwaters and Reaches 6, 7, and 8 would be performed concurrently with 
removal activities in the Reach 5 channel, but capping in those reaches would be delayed, 
where necessary, until after all the removal/capping activities in Reach 5 have been 
completed.  

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 9.  Based on production rates and other inputs and 
assumptions specified by EPA, it is estimated that SED 9 would require approximately 14 
years to complete.  A construction timeline for implementation of SED 9 is provided in 
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Figure 6-25.  As described in Section 3.1.6.4, this timeline presents a general 
representation of the main components of the reach-specific remedial activities (e.g., 
removal, capping, bank stabilization, etc.), and illustrates the respective contributions of 
each activity to the overall implementation timeline.  It also shows the activities that would 
be performed concurrently – namely, that the removal and capping activities in the Reach 5 
backwaters and the removal activities in Reaches 6, 7, and 8 would be conducted while 
removal/capping activities in Reaches 5B and 5C are ongoing, to be followed by capping in 
Reaches 6, 7, and 8 after all removal/capping activities in the upstream reaches are 
completed.277 

Information on equipment, processes, and methods is provided in this description for 
purposes of the evaluations in this Revised CMS Report.  Details of the specific methods for 
implementation of the remedy would be developed during design based on engineering 
considerations and site conditions.  In addition, various options would be considered in an 
effort to avoid, minimize, or mitigate the adverse ecological impacts from implementation of 
the selected alternative.  A preliminary assessment of such options has been conducted 
and incorporated into SED 9 for purposes of evaluation, including alternate riverbank 
stabilization techniques, siting options for access roads and staging areas, timing and 
sequencing of the work, and use of BMPs (all as discussed in Section 5.2) and potential 
restoration methods (as discussed in Section 5.3).  However, once a remedy is selected, 
such options and procedures would be assessed further during design. 

Site Preparation:  Prior to implementation of remedial activities, access roads and staging 
areas would be constructed to support implementation of this alternative.  Grubbing and 
clearing of vegetation would be necessary, and appropriate erosion and sedimentation 
controls would be put in place prior to construction.  Locations of the staging areas and 
access roads for SED 9 have been selected, considering site conditions (e.g., topography, 
habitat type, presence of residential areas, etc.) observed through site visits and aerial 
photographs, in an effort to minimize impacts on sensitive habitats and local communities to 
the extent practical (see Section 5.2.2).  Since all sediment removal work under SED 9 
would be performed by equipment operating within the River, this alternative would 
minimize the need for access roads along the riverbanks.  Locations for staging areas and 
the access roads that would still be needed were selected based on accessibility, existing 

                                                      

277  For comparison with the other sediment removal alternatives, GE has also estimated the timeline 
for completion of SED 9 in the event that this concurrent remediation approach mandated by EPA 
were not followed and that, instead, the sequencing of remediation activities followed the same 
approach used for the other alternatives, in which the removal and capping activities in Reaches 6, 7, 
and 8 are conducted after the completion of the removal/capping activities in Reach 5.  Under that 
alternate sequencing, but still using the production rates required by EPA, it is estimated that SED 9 
would require 18 years to complete, as shown by the alternate construction timeline presented in 
Figure 6-26. 
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land use, habitat type, and location relative to the floodplain.  An effort was made, where 
practical, to avoid sensitive habitats (e.g., forested floodplain areas, vernal pools, other 
wetlands) and heavily populated areas, and to utilize existing infrastructure.  The conceptual 
plans developed for this Revised CMS Report indicate that 20 staging areas, occupying a 
total of 43 acres (5 acres within the floodplain), and approximately 5 miles of access roads 
covering 12 additional acres assuming a 20-foot road width (1.9 miles and 4.7 acres in the 
floodplain) would be constructed between the Confluence and Rising Pond to support 
implementation of SED 9.  The locations of these staging areas and access roads are 
shown on Figures 6-24a-b.  Further evaluations of the locations for staging areas, access 
roads, and other supporting infrastructure would be conducted during design. 

Sediment Removal:  Sediment removal would be performed in Reaches 5, 6, 7 and 8 as 
presented below.  As discussed in Section 3.1.1, the removal volumes in the Reach 7 
impoundments and Rising Pond have been based on an analysis of shear stress, with 
areas having higher shear stress subject to removal to a depth of 1.5 feet and areas if lower 
shear stress subject to removal of 1 foot.  The shear stress analysis is presented in 
Appendix F and shows that approximately 34 acres of these impoundments have high 
shear stress and 45 acres have low shear stress, leading to the removal volumes presented 
below for these impoundments.   

As also discussed in Section 3.1.1, EPA’s January 15, 2010 conditional approval letter for 
the 2009 Work Plan stated that the removal depths in the Reach 5 backwaters and 
Reaches 6, 7, and 8 should be increased to account for estimated sedimentation during the 
period between removal and capping.  However, the construction schedule presented on 
Figure 6-25 shows that the backwater remediation, including capping, would be completed 
at the same time as the remediation in the Reach 5 channel, leaving no time delay between 
the sediment removal and capping in those backwaters.  For the downstream 
impoundments (Woods Pond, the Reach 7 impoundments, and Rising Pond), an analysis 
presented in Appendix F shows that, during the periods when those areas would be 
uncovered under the schedule presented in Figure 6-25, the amount of sediment deposited 
in them would be less than one inch in thickness in five of the six impoundments and 
approximately 1.5 inches in the remaining impoundment (the Glendale Dam Impoundment).  
These thicknesses are within the anticipated accuracy and allowable dredge depth 
tolerances of current environmental dredging equipment.  Moreover, it is likely that the 
accumulated sediments would consolidate once the relatively dense capping material (e.g., 
sand, gravel and armor stone) is placed on the river bottom, which would further offset any 
additional accumulation of sediments during the uncovered period.  In these circumstances, 
it is not necessary to increase the base removal depths in these areas under SED 9 to 
account for sedimentation between removal and capping.    

Based on these considerations, the removal volumes for SED 9 are as follows:      



 

 6-293 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

 Removal Depth (feet) Removal Volume 
 (cy) 

Acreage 

Reach 5A: 2 134,000 42 

Reach 5B: 2 88,000 27 

Reach 5C: 1.5 – 2 156,000 57 

Reach 5 backwaters: 1 109,000 68 

Reach 6 (Woods Pond): 1 – 3.5 244,000 60 

Reach 7 impoundments: 1 – 1.5 84,000 38 

Reach 8 (Rising Pond): 1 – 1.5 71,000 41 

Totals:  886,000 333 

 
The areas over which removal would be conducted for the reaches listed above are shown 
on Figures 6-24a-b. 

As noted above, EPA has specified that all sediment removal work in SED 9, including in 
Reaches 5A and 5B, must be performed in the wet by equipment operating within the river 
channel.  In Reach 5A, average water depths (i.e., typically less than 3 to 4 feet) make the 
use of barges infeasible.  As a result, it is assumed that sediment removal in that subreach 
would be performed by excavation and transport equipment operating from the channel 
bottom while water continues to flow in the River.  In discussions relating to GE’s dispute 
regarding the production and resuspension rates for sediment removal in Reach 5A under 
SED 9 and in its response to GE’s Statement of Position on that dispute (attached to EPA’s 
June 10, 2010 decision on the dispute), EPA suggested a sediment excavation/capping 
approach that would involve the following components:  (a) constructing an elevated 
roadway in the River (as operations proceed from upstream to downstream) which could 
consist of backfill that would subsequently be used as capping material; (b) installing 
turnarounds on the roadway as necessary to allow two-way traffic; (c) using that roadway to 
conduct sediment excavation, followed shortly by capping, as operations proceed; and (d) 
using transport equipment (such as a “crawler carrier”) that has a rotating cab so that 
traveling in reverse is not necessary.  While the feasibility of this approach is unproven and 
many of the details are uncertain, GE has assumed for purposes of the evaluations in this 
Revised CMS Report that the sediment removal and capping in Reach 5A under SED 9 
would involve components such as those suggested by EPA.  Under this approach, silt 
curtains would be placed downstream of excavation activities in an effort to limit transport of 
suspended sediment.  In the event that SED 9 were selected, the specific method for 
conducting sediment removal and capping from within the river channel in Reach 5A would 
be evaluated and developed during design.     
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For the purposes of this assessment, it is assumed that sediment removal in Reach 5B and 
the Reach 7 impoundments would be performed using barge-mounted mechanical 
clamshell excavators, and that sediment removal in Reaches 5C, the Reach 5 backwaters, 
Reach 6, and Reach 8 would be performed using hydraulic dredging.  In these areas, debris 
removal would be conducted prior to dredging, and silt curtains would be placed 
downstream of excavation activities to limit transport of suspended sediment. 

As noted above and shown on Figures 6-24a-b, sediment removal in Reaches 6, 7, and 8 
would be conducted while removal activities in Reaches 5B and 5C are still ongoing, 
although those impoundments would not be capped until after completion of all the 
removal/capping activities in Reach 5C.       

Periodic water column and air monitoring would be performed during implementation of all 
removal operations.   

Cap Design and Placement:  Following sediment removal, caps would be installed through 
the water column in Reaches 5A, 5B, and 5C and in the Reach 5 backwaters, Woods Pond, 
the Reach 7 impoundments, and Rising Pond (see Figures 6-24a-b).  In Reach 5A, the 
caps would be installed by equipment operating from a road built on the river bottom as 
described above; and in the other reaches, the caps would be installed by equipment 
operating from barges.  Caps would also be installed though the water column in the deeper 
portions of the Reach 5 backwaters (i.e., where the water depth is greater than 4 feet) 
without prior sediment excavation.  Removal of debris that could interfere with the 
performance of the cap would be conducted prior to cap material placement.  Cap materials 
would be transferred to the River using conventional earth-moving equipment.   

It is assumed that the caps to be placed following removal in Reaches 5A and 5B would 
consist of 12 inches of sand (which may be amended by organic material to increase the 
TOC content), overlain by an armor stone layer of12 inches, to bring the riverbed to the pre-
removal elevation.  In Reach 5C, the caps to be placed following removal would consist of 
12 inches of sand overlain by an armor stone layer of 6 to 12 inches to bring the riverbed 
back to the pre-removal grade.  In the backwaters, Woods Pond, the Reach 7 
impoundments, and Rising Pond, at EPA’s request, the caps would consist of 6 inches of 
an active, or sorptive, layer (e.g., organic material) and a 6-inch habitat/bioturbation layer – 
with the modification that, in areas of high shear stress in the Reach 7 impoundments and 
Rising Pond, the cap would consist of a 6-inch active layer, a 6-inch sand layer, and a 6-
inch armor stone layer.  The cap in the backwaters, the Reach 7 impoundments, and Rising 
Pond would bring the riverbed to the pre-removal elevation.  The cap in Woods Pond would 
bring the riverbed to the pre-removal elevation in the deeper portions of the Pond, but in the 
shallow areas excavations would be greater than the cap thickness, resulting in an increase 
in water depth after cap placement.  As noted above, the capping in Woods Pond, the 
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Reach 7 impoundments, and Rising Pond would be delayed until all removal/capping 
activities in the Reach 5 channel have been completed.   

The composition and size of the materials used for the caps would be selected during 
design to limit the potential for migration of PCBs from the underlying sediments and to 
preclude the movement of cap materials during high flow events.  For the purposes of this 
assessment, it has been assumed that the 6-inch active layer would be composed of 50% 
sand and 50% topsoil – a ratio of topsoil to sand that would be anticipated to provide more 
than adequate sorptive capacity to retard the migration of PCBs through the cap layer.  Silt 
curtains would be used during capping activities through the water column in an effort to 
limit downstream transport of suspended materials, and water column monitoring would be 
performed. 

Sediment Dewatering and Handling:  Sediment dewatering operations would be performed 
as necessary.  For purposes of this Revised CMS Report, it is assumed that a combination 
of dewatering alternatives would be used, including gravity dewatering via stockpiling at the 
staging areas for materials removed from Reach 5A or by barge-mounted mechanical 
equipment and mechanical dewatering using a plate and frame filter press for materials 
removed by hydraulic dredging.  The addition of stabilization agents (e.g., other dry 
sediments, excavated soil, Portland cement) may be necessary prior to treatment and/or 
disposal (see Section 3.1.5 and Figure 3-1).  Treatment/disposition alternatives have been 
evaluated separately, and are discussed in Section 9.  A water treatment system would be 
used to treat any decant water collected from excavated materials in the staging areas.     

Bank Stabilization/Soil Removal:  SED 9 would include the stabilization of the riverbanks on 
both sides of the River in Reaches 5A and 5B, including the removal of 35,000 cy of soil 
from these subreaches.  The bank stabilization techniques that are assumed to be part of 
SED 9 for purposes of this Revised CMS Report, like those identified for SED 3 through 
SED 8, would involve a combination of bioengineering and traditional bank hardening 
techniques.  However, since they would be implemented while flowing water is present in 
the River, the techniques identified have been modified (similar to those identified for SED 3 
in Reach 5B and for SED 4 in the downstream portion of Reach 5B) from those that could 
be applied in the dry, some of which could not practicably be implemented below the 
water.278  The modified bank stabilization techniques for SED 9 are described in Section 
3.1.4 and Appendix G and are depicted on Figures G-26 through G-33 in Appendix G.   

                                                      

278  For example, construction of certain stabilization structures from within the flowing channel is 
impractical.  The presence of flowing water decreases visibility of in-water work and is inherently more 
dangerous.  Additionally, shaping of sands and fine sediments (such as in constructing a point bar) is 
not practical in the wet, as the substrate would wash away and not hold form.  As a result, those 
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For purposes of this report, it is assumed that the riverbank stabilization/soil removal work in 
Reach 5A would be performed on both sides of the River using equipment operating in the 
wet from the elevated roadway on the river bottom, as described above for the sediment 
removal/capping activities.  The bank stabilization/soil removal work in Reach 5B would be 
performed in the wet from barges.  

MNR:  MNR would be implemented in the remainder of the Rest of River (channel portions 
of Reach 7, as well as the river stretches downstream of Reach 8).  As discussed 
previously, natural recovery processes have been documented in portions of the 
Housatonic River and would be expected to continue at varying rates in the areas where 
MNR would be implemented under SED 9, due in part to completed and planned 
remediation conducted upstream of the Rest of River, as well as the remediation that would 
be conducted as part of this alternative.    

Restoration:  For purposes of evaluation in this Revised CMS Report, it is assumed that 
SED 9 would include restoration of areas that are directly impacted by the sediment 
removal and/or capping activities, bank removal/stabilization activities, and ancillary 
construction activities.  The restoration methods assumed for SED 9 for purposes of this 
Revised CMS Report include the conceptual methods described in Section 5.3.1.3 for the 
aquatic riverine habitat in Reaches 5A, 5B, 5C; Section 5.3.2.3 for the riverbanks in 
Reaches 5A and 5B (with modifications to eliminate measures that cannot practically be 
implemented under submerged conditions); Section 5.3.3.3 for Woods Pond, Reach 7 
impoundments, and Rising Pond; Section 5.3.6.3 for the Reach 5 backwaters; and the other 
restoration methods subsections in Section 5.3 for the floodplain habitats disturbed by 
access roads and staging areas.  It is further assumed that a more specific and detailed 
restoration plan would be developed during design. 

Institutional Controls:  SED 9 would include the continued maintenance of biota 
consumption advisories, as appropriate, to limit the public’s consumption of fish and other 
biota from the River (see Section 3.8.1 for further discussion of fish consumption 
advisories).  With respect to institutional controls for the management of sediment or soil in 
connection with future maintenance, repair, construction, or removal projects for dams or 
bridges on the River, SED 9 would rely primarily on existing regulatory requirements, as 
discussed in detail in Section 3.8.2, which would ensure the proper characterization, 
management, and disposition of such materials.  However, as also noted in Section 3.8.2, 
GE would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 

                                                                                                                                                  

techniques that would require work below the normal water line and those that would require 
placement of sands and fine grading have been modified for SED 9.  
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concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 

Long-Term OMM:  Once implemented, it is assumed that SED 9 would include, for each 
reach involved, a 5-year post-construction monitoring and maintenance program for 
capping and restoration components and a long-term (100-year) monitoring and 
maintenance program. 

The assumed 5-year post-construction OMM program for capped areas under SED 9 would 
include the same elements outlined for that program under SED 3 (Section 6.3.1).  The 
assumed elements of the OMM program for the restoration efforts would consist of the 
elements detailed in Section 3.7.1, which are assumed to be performed for a 5-year period 
after completion of installation of the particular restoration measures for SED 9.   

A summary of the assumed long-term (100-year) OMM program for SED 9 was included in 
Table 3-22, referenced in Section 3.7.2.  That program would include sampling of fish and 
the water column using the same program outlined for SED 2 in Section 6.2.1.  It is also 
assumed to include a sediment sampling program, which would occur in Years 5, 10, 15, 
25, 50, 75, and 100 and would include collection for PCB analysis of 50 surface sediment 
samples from MNR areas, approximately 84 cores (252 samples) from removal areas, and 
2 cores (6 samples) from the cap-only areas in the backwaters.  Further, for the caps, 
following the initial 5-year inspection period described above, it is assumed that additional 
visual inspections of those caps would be conducted in the above-listed years, to the extent 
that cap material can be distinguished from the underlying native sediments.  In addition, 
maintenance activities would be implemented, as necessary. 

6.9.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether SED 9 would be protective of human health and the environment is presented at 
the end of Section 6.9 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.    
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6.9.3 Control of Sources of Releases  

Implementation of SED 9 would reduce the potential for future PCB migration from certain 
river sediments and riverbanks.  This alternative would address approximately 336 acres of 
the riverbed and approximately 14 linear miles of riverbank (7 miles on both banks), and 
would include the removal of 921,000 of sediment and bank soils containing PCBs.   

SED 9 would reduce the potential for future transport of PCBs within the River and onto the 
floodplain for human or ecological exposure.  Specifically, SED 9 would result in removal of 
1 to 3.5 feet of sediments throughout Reaches 5A through 5C, the majority of the Reach 5 
backwaters, Woods Pond, the Reach 7 impoundments, and Rising Pond.  PCBs remaining 
in these areas would be contained by a cap designed to withstand erosion during high 
flows.  The banks of Reaches 5A and 5B would be addressed through bank stabilization 
techniques, including removal of bank soil where appropriate.  In the limited deeper portions 
of the Reach 5 backwaters (with water depth greater than 4 feet), a cap would be placed 
over the existing river bottom to isolate the underlying PCB-containing sediment from the 
water column.   

As discussed in Sections 6.1.3 and 6.2.3, the remaining remediation activities to be 
conducted upstream of the Confluence would further reduce the PCBs entering the Rest of 
River; and those activities along with natural recovery processes within the Rest of River 
would further reduce the PCBs in the water column and surface sediments in the Rest of 
River.  Additionally, the existing dams along the River would continue to limit movement of 
PCB-containing sediments within the impoundments behind the dams, thereby further 
reducing the potential transport of those sediments downstream.  While failure of those 
dams could lead to the release of PCB-containing sediments impounded behind them, the 
inspection, monitoring, and maintenance programs and regulatory requirements in place 
under other authorities, as described in Sections 3.8.2 and 6.1.3, would prevent or minimize 
the possibility of dam failure.  Further, in the event of a dam repair, modification, or removal 
project, the regulatory requirements described in Section 3.8.2 would ensure that any 
contaminated sediments behind the dams would be properly characterized, managed, 
and/or disposed of.  Moreover, under SED 9, Woods Pond, the Reach 7 impoundments, 
and Rising Pond would be subject to removal and capping, which would further mitigate the 
potential for PCB transport downstream even in the event of dam failure.  

As indicated by EPA’s model, implementation of SED 9, in combination with upstream 
source control, would reduce the mass of PCBs transported within the River to downstream 
reaches and to the floodplain.  For example, the annual PCB mass passing Woods Pond 
Dam at the end of the model projection is predicted to decrease by 97% from that 
calculated at the beginning of the model projection period (i.e., from 20 kg/yr to 0.6 kg/yr).  
Similarly, SED 9 is predicted to achieve a 96% reduction in the PCB mass passing Rising 
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Pond Dam over the same period (i.e., from 19 kg/yr to 0.8 kg/yr).  Likewise, SED 9 is 
predicted to result in a 98% reduction in the annual average mass of PCBs transported from 
the River to the floodplain within Reaches 5 and 6 over the modeled period (i.e., from 12 
kg/yr to 0.2 kg/yr). 

The effects of an extreme flow event were examined using the Year 26 flood.  The impact of 
this flood on surface sediment PCB concentrations can be seen on Figure 6-27b, which 
shows temporal profiles of model-predicted reach-average PCB concentrations in surface 
sediments resulting from the implementation of SED 9 over the 52-year model projection 
period.  Similar to the other alternatives, the model results for SED 9 indicate that, in 
reaches subject to MNR only (i.e., the Reach 7 channel sections), the extreme flow event 
would not result in the exposure of buried PCBs at concentrations higher than those already 
present in the sediment surface prior to the event.  For the reaches that would be capped 
following removal with a cap system that includes an armor stone layer (i.e., Reaches 5A, 
5B 5C, and high shear stress portions of the Reach 7 impoundments and Rising Pond), 
EPA’s model predicts that, given the cap’s armor layer, buried sediments would not be 
exposed during the extreme storm event.279  As a result, no change in reach-average 
surface sediment PCB concentrations associated with cap erosion is predicted for these 
areas (e.g., Figure 6-27b).  In reaches where the cap, as specified by EPA, would include a 
6-inch active layer overlain by as 6-inch habitat/bioturbation layer (i.e., Reach 5 backwater 
areas, Woods Pond, and the low shear stress areas of the Reach 7 impoundments and 
Rising Pond as defined in Appendix F), the model results (based on the assumptions 
described in Section 3.4) indicate that the habitat/bioturbation layer would be stable, with 
the exception of some limited areas in Reaches 7B, 7G, and Rising Pond.  The model 
results indicate that a few grid cells in each of these reaches (2 to 5 cells, representing 3% 
to 31% of the portions of these reaches receiving such a cap) would experience erosion 
large enough to completely erode the 6-inch habitat/bioturbation layer during high flow 
events in Years 20-30 of the simulation, with the most significant of such erosion occurring 
during the Year 26 extreme event.  The concentration increases associated with such 
erosion are 0.1 to 0.2 mg/kg, and the concentrations following the erosion events are 95% 
(Rising Pond) to 97% (Reach 7B) lower than current levels (Figure 6-27b).  Overall, the 
model results for SED 9 indicate that, in most areas, buried sediments containing PCBs 
would not become exposed to a significant extent during an extreme flow event. 

The remediation in Woods Pond under SED 9 would involve the installation of caps of 
varying thicknesses after sediment removal.  In the deeper portion of the Pond (23 acres), 

                                                      

279  Further evaluation of the stability of cap materials under SED 9 based on model predictions of 
erosion in these areas is provided in Section 6.9.5.2.  The results of this stability analysis (i.e., 
percentages of cap areas that are predicted to be stable) are cited in the remainder of this discussion. 
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the cap would be installed to the pre-removal grade; but in the shallower portions (37 
acres), a one-foot cap would be installed after removal of 3.5 feet of sediment, resulting in a 
net 2.5-foot increase in water depth.   In these circumstances, the effect of that remediation 
on the trapping efficiency of solids in Woods Pond has been evaluated.  As a result of the 
net increase in depth in the shallow portion of the Pond, the solids trapping efficiency of 
Woods Pond, as predicted by EPA’s model, would increase by approximately 10% relative 
to MNR (from 15% under MNR to 26% under SED 9). 

6.9.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for SED 9 in accordance with the directions from EPA 
are listed in Tables S-9.a through S-9.c in Appendix C.  The compliance of SED 9 with 
these potential ARARs is discussed below.   

Chemical-Specific ARARs – Water Quality Criteria 

The potential chemical-specific ARARs, set forth in Table S-9.a, include the federal and 
state water quality criteria for PCBs.  To evaluate whether SED 9 would achieve those 
criteria, GE reviewed the water column PCB concentrations predicted by the model for SED 
9.  As discussed in Section 3.5.1 and summarized in Section 6.3.4, the freshwater chronic 
aquatic life criterion of 0.014 µg/L (14 ng/L) is based on a 4-day average not to be 
exceeded more than once every 3 years.  Since it is unclear whether the 4-day averages to 
be used in comparing water quality data to this criterion are to be calculated as rolling 
averages or 4-day “block” averages, 4-day averages have been computed both ways and 
compared to the criterion here, as shown in Table 6-2.  Using 4-day rolling averages, two 
exceedances are predicted within the PSA (both at Holmes Road).  These exceedances 
consist of consecutive 4-day averages resulting from a single high-flow event, and thus 
could be considered as a single exceedance.  This is confirmed by the block averages, 
which indicate no exceedances for this alternative in these reaches.  For reasons discussed 
in Section 3.5.1, assessment of achievement of this criterion has been based on the 4-day 
averages computed by the block averaging method.  Under that approach, SED 9 would 
achieve this criterion, albeit at a significant environmental cost, as discussed in Sections 
6.9.5.3 and 6.9.8. 

The model-predicted annual average water column concentrations (which are used for 
assessment of human health-based water quality criteria and are presented in Table 6-61 in 
Section 6.9.5.1 below) exceed the federal and Massachusetts human health consumption 
criterion of 0.000064 µg/L (0.064 ng/L) in all reaches in Massachusetts.  For the 
Connecticut impoundments, the water column concentrations estimated by the CT 1-D 
Analysis exceed the federal criterion in one of the four impoundments, although these 
estimates are highly uncertain (see Section 3.2.5).  However, as discussed previously, the 
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ARARs based on the human health consumption criterion should be waived on the ground 
that achievement of those ARARs is technically impracticable for the reasons given in 
Section 6.1.4, including that they could not by achieved by any remedial alternative in any 
reach in Massachusetts or in one or more of the Connecticut impoundments.280   

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan directed GE to 
discuss the effect of each alternative on the current listing of the Housatonic River in both 
Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
to PCBs and pathogens.  The impact of SED 9 on the PCB water quality criteria in 
Massachusetts was discussed above; its impact on PCB levels in surface sediments, 
surface water, and fish tissue in Massachusetts is discussed in Section 6.9.5.1; and its 
impact on attainment of the relevant IMPGs, including the IMPGs based on the unrestricted 
human consumption of fish from the Housatonic in Massachusetts, is discussed in Section 
6.9.6.  The Housatonic River in Connecticut is listed as impaired based on the CDPH’s fish 
consumption advisory for PCBs for portions of the River in Connecticut (as well as based on 
the presence of e-coli bacteria in some river segments).  The impact of SED 9 on fish PCB 
levels in the Connecticut impoundments is discussed in Section 6.9.5.1, and its impact on 
attainment of the IMPGs based on human fish consumption in the Connecticut 
impoundments is discussed in Section 6.9.6.1.  These evaluations provide an assessment 
of the effect of SED 9 on the impairment listings.281 

                                                      

280  The estimated future water column concentrations in all the Connecticut impoundments under 
SED 9 exceed the proposed Connecticut consumption criterion of 0.00000056 µg/L (0.00056 ng/L).  
As noted in Section 6.1.4, that proposed criterion is below the level of reliable measurement and 
would not be achieved by any remedial alternative in any of the Connecticut impoundments, and thus 
its attainment would also be technically impracticable.  
281  In addition to the comparison to the IMPGs, as noted above, it is our understanding that, in 
developing and revising its fish consumption advisory, the CDPH utilizes as guidance a risk-based 
protocol that specifies unlimited fish consumption at PCB levels < 0.1 mg/kg, one meal per week at 
0.1 - 0.2 mg/kg, one meal per month at 0.21- 1.0 mg/kg, etc., and “do not eat” at levels above 1.9 
mg/kg.  As shown in Table 6-61 (in Section 6.9.5.1 below), use of the CT 1-D Analysis, while highly 
uncertain, indicates that implementation of SED 9 would meet the CDPH’s unlimited fish consumption 
criterion of < 0.1 mg/kg by the end of the EPA model’s 52-year projection period, resulting in average 
fillet levels of 0.004 to 0.009 mg/kg.  This provides further insight on the effect of SED 9 on the River’s 
impairment listing in Connecticut.   
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Location-Specific and Action-Specific ARARs  

The potential location-specific and action-specific ARARs identified for SED 9 are listed in 
Tables S-9.b and S-9.c.282  As shown in those tables, SED 9 could be designed and 
implemented to achieve certain of the ARARs;283 but, as with SED 3, there are a number of 
potential location-specific and action-specific ARARs that would not be met by SED 9.  
These are the same potential ARARs as described in Section 6.3.4 for SED 3 and include a 
number of federal and state regulatory requirements relating to ecological protection 
(including regulations regarding the protection of the Upper Housatonic ACEC).  To the 
extent that these requirements would constitute ARARs, they would need to be waived by 
EPA as technically impracticable (or on some other ground) under CERCLA and the NCP.    

In addition, for the same reasons discussed for SED 3 in Section 6.3.4, it is possible that, in 
the unlikely event that excavated sediments or bank soils should be found to constitute 
hazardous waste under RCRA or comparable state criteria (which is not anticipated) and 
that the temporary staging areas for the handling of those sediments and soils are subject 
to federal and/or state hazardous waste regulations, the staging areas may not meet certain 
location and/or technical requirements for the storage of hazardous waste.  In that unlikely 
event, as also discussed in Section 6.3.4, those requirements should be waived by EPA as 
technically impracticable to meet.   

6.9.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for SED 9 has included evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts on human health or the environment, as described 
below.  

6.9.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 9 
has included consideration of the extent to which and time over which this alternative would 
reduce potential exposure to PCBs, estimated concentrations of remaining PCBs available 
for such exposure, and other aspects of the alternative that would reduce potential 
exposure such as engineering and institutional controls.   
                                                      

282  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
283  For some of these requirements, as discussed for SED 3 in Section 6.3.4 (footnote 132) it is 
assumed that EPA would make the necessary determinations allowed by the regulations. 
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Implementation of SED 9, along with upstream source control and remediation measures 
and natural recovery processes, would reduce the potential exposure of humans and 
ecological receptors to PCBs in sediments, surface water, and fish in the Rest of River area.   
The sediment removal and capping activities throughout Reaches 5 through 8 and the 
stabilization/removal of the bank soils in Reaches 5A and 5B would result in a significant 
reduction in the potential for exposure to PCBs in these areas.  The placement of a cap 
(without removal) in certain Reach 5 backwaters would likewise reduce the surface 
sediment PCB concentrations in these areas, thereby reducing potential human and 
ecological exposures.  The following table shows, by reach, the average PCB 
concentrations predicted by EPA’s model to be present at the end of the model simulation 
period (Year 52) in the surface sediments, surface water, and fish (including both whole 
body and fillet-based concentrations).  This table uses the same format described in 
Section 6.1.5.1. 

Table 6-61 – Modeled PCB Concentrations at End of 52-Year Projection Period (SED 
9) 

Reach 

Average 
Surface 

Sediment 
(0-6”) (mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg)2 

5A 0.2 2.5 1.6 0.3 

5B 0.1 2.1 1.4 0.3 

5C 0.2 1.4 0.9 0.2 

5D (backwaters) 0.2 --- 2.0 0.4 

6 0.1 1.2 0.8 0.2 

71 0.01 – 0.9 0.8 – 1.1 1.0 – 3.7 0.2 – 0.7 

8 0.2 0.9 1.2 0.2 

CT1 0.003 – 0.006 0.04 – 0.09 0.02 – 0.05 0.004 – 0.009 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within the Reach 7 subreaches, and the range of concentrations 
indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 
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The potential residual risks to human and ecological receptors from the concentrations 
shown in the above table have been evaluated in the context of the extent to which they 
would achieve the IMPGs, as discussed in Section 6.9.6.284   

Temporal profiles of reach-average PCB concentrations predicted in surface sediments, 
annual average surface water, whole body fish, and fish fillets, resulting from the 
implementation of SED 9 over the 52-year model projection period are shown on Figures 6-
27a-c.  These figures show the timeframes over which the model predicts SED 9 would 
reduce the PCB concentrations in each medium.  Similar to the other sediment alternatives, 
the general pattern exhibited by these temporal profiles is one of a large decline in PCB 
concentrations over the remediation period, followed by a period of smaller decline, or in 
some instances, a small increase until concentrations reach a steady-state with prevailing 
upstream loads and natural attenuation processes.  However, unlike the other sediment 
alternatives, SED 9 shows a temporary increase in sediment concentrations in a few of the 
downstream impoundments (Reaches 7B and 7G and Rising Pond) for the period between 
completion of removal and subsequent capping activities under the scheduling approach 
specified by EPA for this alternative.  Most notably, reach-average surface sediment 
concentrations in Rising Pond are predicted to increase from a pre-remediation average of 
approximately 3 mg/kg to about 9 mg/kg after completion of removal, and to remain at this 
level for approximately 3 years, until the cap is placed in this impoundment, resulting in 
concentrations less than 0.1 mg/kg.  This increase is due to exposure of sediments with 
higher PCB concentrations at depth (as compared to those at the pre-removal surface).  For 
this same reason, a slight decrease (less than 0.5 mg/kg) in the reach-average surface 
concentration is predicted for the Reach 7C impoundment during the period between 
removal and capping.   

While the water column patterns exhibit significant year-to-year variability, including short-
term increases in PCB concentration associated with sediment resuspension during 
remediation and with increased PCB transport during the Year 26 extreme flow event, most 
water column temporal changes follow those of the sediments.  Temporal patterns in fish 
PCB concentrations generally reflect the predicted changes in water column and sediments.  
However, predicted fish concentrations in nearly all reaches increase for the first few years 
of the simulation and remain elevated for approximately 5 years as a result of the PCB 
releases associated with the performance of removal activities in the wet in Reaches 5A 
and 5B, as specified by EPA for this alternative.  Over a longer timeframe, the remediation 
under SED 9 is predicted to reduce fish PCB concentrations over the projection period by 

                                                      

284  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment. 
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96% to 99% in the remediated reaches (i.e., Reaches 5, 6, 7 impoundments, and 8), by 
93% to 97% in the channel sections of Reach 7, and by 98% in the Connecticut 
impoundments (Figure 6-27c).285    

PCBs would remain in the sediments beneath and outside the area addressed by this 
alternative.   However, in the capped areas, the caps would prevent direct contact with, and 
effectively reduce the mobility of, the PCB-containing sediments beneath the caps.  Overall, 
the extent to which SED 9 would mitigate the effects of a flood event that could cause PCB-
containing sediments that have been contained by a cap or buried due to natural processes 
to become available for human and ecological exposure was discussed in Section 6.9.3.  
As discussed in that section, the model results for SED 9 indicate that, in most areas, buried 
sediments containing PCBs would not become exposed to a significant extent during an 
extreme flow event. 

In addition, potential human exposure to PCBs in fish and other biota would be reduced 
during and after implementation of SED 9 through biota consumption advisories.  Also, a 
long-term monitoring program would be implemented to assess the continued effectiveness 
of this remedial alternative to mitigate potential human and ecological exposures to PCBs.  

6.9.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 9 has included an assessment of the use 
of technologies under similar conditions and in combination, general reliability and 
effectiveness, reliability of OMM and availability of OMM labor and materials, and technical 
component replacement requirements, as discussed below.   

Use of Technologies under Similar Conditions and in Combination 

As discussed previously, a combination of remedial technologies is often necessary to 
mitigate potential exposure to constituents in sediments (e.g., EPA, 2005d; NRC, 2007).  
SED 9 involves such a combination. The SED 9 remedy components include sediment 
removal in the wet using mechanical excavation and transport equipment operating from a 
roadway constructed on the channel bottom (Reach 5A), sediment removal using 
mechanical dredging techniques (Reaches 5B and 7 impoundments), sediment removal 

                                                      

285   As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are reset based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 9 in the remediated 
reaches (Reaches 5, 6, 7 impoundments, and 8) and in the unremediated Reach 7 channel are similar 
to or slightly lower than those discussed in the text, ranging from 96% to 99% and 90% to 95%, 
respectively. 
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using hydraulic dredging techniques (Reaches 5C, 5 backwaters, 6, and 8), bank 
stabilization with removal of bank soils where necessary (in Reaches 5A and 5B), capping 
all the removal areas and capping some non-removal areas (in the deeper parts of the 
backwaters), and MNR (in the remaining areas).  Most of these remedial techniques have 
been applied alone and in various combinations at a number of sites containing PCBs, as 
discussed for prior alternatives in Sections 6.3.5.2, 6.4.5.2, and 6.6.5.2.   

However, SED 9 includes certain components that were not included in the sediment 
alternatives discussed above.  The most notable is the performance of sediment removal, 
capping, and bank stabilization activities in Reach 5A in the wet, using excavation and 
transport equipment operating from the channel while water continues to flow in the River, 
as required by EPA.  As noted above, this approach is assumed to involve the construction 
of a roadway on the channel bottom and the other components suggested by EPA, as 
described in Section 6.9.1.  GE is unaware of any precedent for this approach indicating its 
feasibility on the scale that would be involved in SED 9.  Further, there are many limitations 
of the components suggested by EPA that would make that technique unworkable and/or 
incapable of achieving the production and resuspension rates directed by EPA.  These are 
discussed is Section 6.9.9.1 below. 

In addition, SED 9 would involve the use of an active, or sorptive, layer in the cap for the 
backwaters, Woods Pond, the Reach 7 impoundments, and Rising Pond.  Placement of 
such an active layer (e.g., granular activated carbon) has been demonstrated as part of 
the Grasse River (NY) Activated Carbon Pilot Study (www.thegrasseriver.com); however, 
the active layer was not placed as part of a cap but rather was directly applied to the 
surface sediments within the Grasse River pilot area.  The use of granular activated carbon 
has also been demonstrated at the Hunter’s Point Pilot Study (CA) via the amendment of 
the in situ sediments (Luthy et al., 2009); see discussion of this field demonstration project 
in Appendix A.  Reactive capping was also demonstrated in the Anacostia River 
(Washington, DC) using a series of cells with different materials and designs (Reible et al., 
2004).  In general, the use of an active layer to remediate PCB-containing sediments has 
been limited to smaller-scale applications than would be involved under SED 9.  

There are also no known precedents for the suggested timing and order of operation for 
SED 9 as GE is not aware of any other ongoing or completed projects where downstream 
capping has been deferred by more than one construction season following removal 
activities.  

Finally, on an overall basis, based on its review of dredging/removal projects, GE identified 
only one completed environmental dredging project with a removal volume exceeding the 
magnitude of SED 9 (approximately 920,000 cy of removal).  That project was conducted at 
the Milltown Reservoir Sediments Site in Montana and involved the removal of 
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approximately 2.0 to 2.3 million cy of sediments behind a dam along with the dam itself.  
In addition, as discussed in Section 6.5.5.2, there have been a handful of completed 
dredging projects with removal volumes between 400,000 and 800,000 cy.  However, as 
also discussed in that section, all of these sites have very different conditions from those in 
the Rest of River.  Similarly, the sites where larger dredging or capping remedies have been 
selected but not completed (e.g., the Hudson and Fox Rivers and Onondaga Lake) are 
significantly different in environmental setting from the Rest of River, as also discussed in 
Section 6.5.5.2.  

In short, given the unprecedented components and magnitude of SED 9, complications 
could arise during implementation that have not been encountered at other projects and 
that could compromise the long-term reliability and effectiveness of SED 9.    

General Reliability and Effectiveness – Sediment Remediation Techniques   

With the exception of the untested sediment remediation and bank stabilization approach 
suggested by EPA for Reach 5A, SED 9 would otherwise utilize sediment remediation 
technologies that have been shown to be reliable and effective in reducing exposure of 
humans and ecological receptors to PCBs in sediments.  These include sediment removal, 
capping, and MNR.  The general reliability and effectiveness of these technologies were 
previously discussed in Section 6.3.5.2.  However, given the lack of precedent for the 
sediment removal/capping technique suggested by EPA for Reach 5A, as well as the 
engineering limitations discussed in Section 6.9.9.1 below, the feasibility, reliability, and 
effectiveness of that technique are at best unknown, and the technique may not be 
workable.  

With respect specifically to the caps, as with the alternatives discussed above, model 
predictions of erosion in areas receiving a cap were evaluated to assess cap stability, using 
the same metrics described for this analysis in Section 6.3.5.2.  Under SED 9, the areas 
receiving a cap system that includes an armor stone layer following sediment removal 
include Reaches 5A, 5B, and 5C, and high shear stress portions of the Reach 7 
impoundments and Rising Pond (as specified in Appendix F).  Those caps would be 
designed to resist erosion by including an appropriately sized armor layer.  The model 
inputs for areas receiving a cap were specified accordingly, as discussed in Section 3.2.4.5.  
Thus, the areas receiving an armored cap under SED 9 are predicted to be 100% stable.  
SED 9 also includes areas where the cap, as specified by EPA, would consist of a 6-inch 
active layer overlain by as 6-inch habitat/bioturbation layer placed either following removal 
(in Reach 5 backwater areas shallower than 4 feet, Woods Pond, and the low shear stress 
areas of the Reach 7 impoundments and Rising Pond) or without removal (in the Reach 5 
backwater areas deeper than 4 feet).  For the purposes of assessing stability of such a 
configuration, the cap was considered stable when at least 50% of the total placed 



 

 6-308 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

thickness remained for the full duration of the model projection (i.e., such that no erosion of 
the active layer would occur).  The model predicts that these caps would largely remain 
stable, as they would be stable over 69% to 100% of the surface area in the reaches 
receiving such caps.  The areas in the Reach 5 backwaters and Woods Pond receiving 
these caps are predicted to be 100% stable.  Within the portions of the two Reach 7 
impoundments (Reach 7B and 7G) and Rising Pond receiving such a cap, the erosion over 
the remaining 3% to 31% of capped areas (corresponding to 2 to 5 model grid cells in these 
reaches) is predicted to occur in response to high flow events occurring in Years 20-30 of 
the simulation.  Such erosion is predicted to result in minimal increases (0.2 mg/kg or less) 
in the reach-average 0- to 6-inch surface sediment PCB concentration in these reaches 
(Figure 6-27b).  After the increases in concentration described above are taken into 
account, the concentrations following the high flow events still represent reductions, relative 
to current levels, of 96% to 97% in Reaches 7B and 7G and 95% in Rising Pond (as 
discussed in Section 6.9.3).  Based on these results, the model indicates that the caps 
containing an active layer overlain by a habitat/bioturbation layer, as specified by EPA, 
under SED 9 would largely remain in place.  

General Reliability and Effectiveness – Riverbank Stabilization Techniques   

As noted in Section 6.9.1 and discussed in Section 3.1.4 and Appendix G, the riverbanks in 
Reaches 5A and 5B would be stabilized using a modified combination of bioengineering 
and hard engineering techniques that can be implemented under submerged conditions, 
including greater use of hard engineering measures such as riprap than in the previously 
discussed alternatives.  The general reliability and effectiveness of this stabilization 
approach were described in Section 6.3.5.2.  Again, however, the novel approach 
suggested by EPA (described in Section 6.9.1) for installing these stabilization measures on 
both banks in Reach 5A from a roadway within the flowing river channel is unproven and 
may not be workable.  

General Reliability and Effectiveness – Restoration Techniques 

It is assumed for this Revised CMS Report that the areas affected by SED 9 would be 
subject to restoration as discussed in the restoration methods subsections in Section 5.3.  
However, there are significant constraints on the ability of restoration methods to re-
establish the pre-remediation conditions and functions of the affected habitats.  These 
constraints and the consequent likelihood of restoration success are discussed in Sections 
5.3.1.4 for aquatic riverine habitats, 5.3.2.4 for riverbanks, 5.3.3.4 for impoundments, and 
5.3.6.4 for backwaters, and in Sections 5.3.4.4, 5.3.5.4, and 5.3.8.4 for forested floodplain 
habitats, shrub and shallow emergent wetlands, and upland habitats, which would be 
impacted by access roads and staging areas under SED 9.  For the reasons discussed in 
those sections, these restoration methods would not be expected to re-establish pre-
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remediation conditions for some of these habitats for many decades and would likely never 
do so for other habitats.  As such, these restoration methods would not be fully effective or 
reliable in returning these habitats to their pre-remediation state.  (These issues are 
discussed further in Section 6.9.5.3.)     

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques – including periodic analytical sampling (for fish, water 
column, and sediment), visual monitoring (for caps and restored banks, supplemented with 
sediment probing and/or coring as necessary), and maintenance of the capped areas and 
riverbanks – would be implemented to maintain and track the long-term effectiveness of 
SED 9.  Post-remediation sampling is commonly used to monitor the effectiveness of 
completed sediment removal and capping remedies (EPA, 2005d).  Visual observation of 
the sediment cap and restored banks is considered a reliable means of verifying that the 
capping components of the remedy have remained in place.  Should changes in the capped 
riverbed or the riverbank be noted that require maintenance, labor and materials needed to 
perform repairs are expected to be readily available.  

In addition, a monitoring and maintenance program would be implemented for actively 
restored areas to confirm planting survival and areal coverage and to determine whether 
replaced in-river structures (if any) are intact.   This program is outlined in Section 3.7.1.  
Such monitoring is considered a reliable means of tracking the progress of the restoration 
efforts (although the restoration efforts themselves would not be expected to re-establish 
pre-remediation conditions for certain of the affected habitats and would not reestablish pre-
remediation conditions of other habitats for many decades).  The necessary labor and 
equipment for such a program are expected to be readily available.  

Technical Component Replacement Requirements 

The technologies that comprise SED 9 would be applied in areas of the River where site 
conditions are expected to support long-term reliability with minimal maintenance 
requirements.   However, if erosion of cap and/or bank stabilization materials should occur, 
an assessment would be conducted to determine the need for and methods of repair.  
Depending on the timing and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the nearby floodplain.  Small-scale repairs not 
requiring access road re-construction would likely pose minimal risks to humans and 
ecological receptors that use/inhabit the disturbed river bottom and nearby floodplain.  
However, redesign/replacement of larger remedy components could require more extensive 
disturbance of the river bottom, banks, and/or the adjacent floodplains to support access.   
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6.9.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of SED 9 on human health or the 
environment has included identification and evaluation of potentially affected populations, 
long-term adverse impacts on the various habitats that would be affected by SED 9 and the 
biota that use the affected habitats, impacts on the aesthetics and recreational use of the 
River and floodplain, impacts on banks and bedload movement, and potentially available 
measures that may be employed to mitigate these impacts.  

Potentially Affected Populations  

Implementation of SED 9 would alter the habitat of the aquatic areas that would be 
excavated and/or subject to capping, the riverbanks that would be stabilized, and the 
adjacent floodplain areas used for access roads and staging areas.  These habitat 
alterations would affect people using these areas and the fish and wildlife in these areas.  In 
particular, SED 9 would affect portions of the mapped Priority Habitats of 30 state-listed rare 
species, as described in Appendix L.  Due to the widespread areas affected by SED 9, it 
would have an extensive negative impact on the habitats of the River and the adjacent 
floodplains.  The long-term impacts of SED 9 on the affected habitats and the plants and 
animals that use those habitats, as well as the long-term impacts on the aesthetics and 
recreational use of the affected habitats by people, are discussed below. 

Long-Term Adverse Impacts on Aquatic Riverine Habitat in Reaches 5A, 5B, and 5C 

SED 9 would involve sediment removal and/or capping activities in the entirety of Reaches 
5A, 5B, and 5C.  The long-term post-restoration impacts of such activities on aquatic 
riverine habitat were described generally in Section 5.3.1.4.  The specific impacts of SED 9 
on these habitats would be the same as those of SED 6, SED 7, and SED 8, as described 
(for SED 6) in Section 6.6.5.3.   In summary, over time, due to deposition of sediments from 
upstream, the physical substrate type would be expected to approximate its prior condition, 
and a biotic community consistent with that substrate type would be expected to develop.  
However, the length of time for that to occur is highly uncertain and unreliable and would be 
delayed, particularly in the further downstream reaches, due to the extensive upstream 
riverbed and riverbank remediation.  Further, the abundance of organisms and richness of 
the mix of species in the new biotic communities are also uncertain, the return of certain 
specialized species (including state-listed species) is doubtful, and colonization by invasive 
species is highly probable.  
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Long-Term Adverse Impacts on Riverbank Habitats  

As previously described, SED 9 would include stabilization of the riverbanks in Reaches 5A 
and 5B using techniques described in Section 3.1.4 and Appendix G and including bank soil 
removal in a number of locations.  Those stabilization measures would produce a number of 
long-term and permanent adverse impacts on the riverbank habitat in these reaches.  
Those impacts were described in Section 5.3.2.4 and would be similar to the impacts 
summarized in Section 6.3.5.3 for SED 3, including a permanent loss of the vertical and cut 
banks and the mature overhanging trees that are critical to some species.  In addition, as 
discussed above, the bank stabilization techniques identified for implementation in the dry 
have been modified for SED 9 to eliminate bioengineering measures that cannot practically 
be performed under water; and that modified approach involves a greater use of hard 
engineering techniques, such as riprap, than would be used under alternatives where the 
stabilization work would be performed in the dry.  This would result in a reduced amount of 
densely vegetated bank under SED 9 compared to those alternatives.  Consequently, 
habitat suitability for riverbank species that forage, rest, burrow, hibernate, or nest in the 
sediments or vegetation along the banks would be further diminished under SED 9 
compared to those alternatives. This riprap would also result in a long-term reduction in the 
density and vigor of shrub growth, further reducing habitat value.  Overall, for these 
reasons, as well as those discussed previously for SED 3, it is not expected that the 
riverbanks in Reaches 5A and 5B would ever return to their current condition and level of 
function. 

Long-Term Adverse Impacts on Impoundment Habitats 

SED 9 would include sediment removal/capping throughout Woods Pond, the Reach 7 
impoundments, and Rising Pond.  The long-term impacts of such activities on 
impoundments generally were discussed in Section 5.3.3.4.  Under SED 9, the caps used 
in these impoundments would include a 6-inch habitat/bioturbation layer that attempts to 
mimic existing substrate conditions by placing high-organic materials on top of the 
sorptive layer.  The use of this layer would increase the potential for the return of aquatic 
plants and invertebrates that utilize this type of substrate.  However, given the extensive 
disturbances that would occur throughout these impoundments, there would still be long-
term adverse impacts (except in the “deep hole” of Woods Pond, where, as noted above, 
no significant long-term adverse impacts would be expected).  While the use of the 
habitat/bioturbation layer may help to hasten the development of a biological community 
typical of such impoundments, the length of time for such a community to develop 
remains uncertain, particularly given the extensive remediation under SED 9.  Moreover, 
the delay between removal and capping in these impoundments would cause two 
separate disturbances – one for removal and another, 2-3 years later, for capping – which 
would further prolong the adverse impacts and delay any recovery.  Further, the 
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community that ultimately develops in these impoundments may include changes in the 
mix of native species, and the return of certain specialized native species (including state-
listed species) is doubtful.  Finally, it is expected that invasive aquatic plant species such 
as those currently present would return to these impoundments.  However, in the 
shallower portions of Woods Pond, the sediment removal and the increase in water depth 
resulting from removal of 3.5 feet of sediments followed by placement of a one-foot cap 
would aid in limiting the proliferation of invasive species, at least for several years.     

Long-Term Adverse Impacts on Backwaters 

Removal/capping throughout the backwater areas under SED 9 would also have long-term 
negative impacts.  The long-term impacts of remediation on backwater habitats are 
discussed generally in Section 5.3.6.4.  As with the impoundments, the use of a 6-inch 
habitat/bioturbation layer in the backwater caps under SED 9 would increase the potential 
for the return of conditions comparable to pre-remediation conditions in terms of substrate, 
hydrology, and vegetative characteristics.  However, given the extensive disturbances 
throughout these backwater areas, there would remain considerable uncertainties regarding 
the extent and timing of the return of such conditions.  During that uncertain period, the 
wildlife communities using the backwaters would be adversely affected.  Moreover, as with 
the other habitat types, the abundance of organisms and mix of species that would return to 
the backwaters are uncertain, the return of certain specialized species (including state-listed 
species) is doubtful, and there is a high likelihood of domination by invasive species. 

Long-Term Adverse Habitat Impacts of Supporting Facilities 

The conceptual layout design for SED 9 includes 20 staging areas covering approximately 
43 acres (including 5 acres within the floodplain) and approximately 5 miles of temporary 
roadways covering an additional 12 acres (including 1.9 miles and 4.7 acres in the 
floodplain), as shown on Figures 6-24a-b.  Since the sediment removal/capping and bank 
stabilization work under SED 9 would all be performed from within the River, this alternative 
would require fewer access roads than the removal alternatives discussed above.  
Nevertheless, some such access roads would be needed, as would staging areas. The 
principal habitats affected by these facilities (within the boundaries of the Woodlot [2002] 
natural community mapping) are floodplain forests (2.8 acres), shrub and shallow emergent 
wetlands (1.5 acres), disturbed upland habitats such as agricultural fields and cultural 
grasslands (3.0 acres), and upland forests (0.4 acres).286  These impacts would occur 
                                                      

286  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under SED 9 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas 
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mainly in Reaches 5A and 5B, with additional impacts in limited portions of Reaches 5C, 6, 
7, and 8 to support the remediation in those portions.  Despite the implementation of 
restoration methods for these habitats, as described in the pertinent restoration methods 
subsections of Section 5.3, these habitats would experience long-term adverse impacts.  
The long-term post-restoration impacts on these types of habitats were described generally 
in Sections 5.3.4.4 (for floodplain forests), 5.3.5.3 (for shrub and shallow emergent 
wetlands), and 5.3.8.4 (for upland habitats).  At a minimum, these impacts would be 
expected to last for decades, and the extent and timing of the return of the affected habitats 
to pre-remediation conditions are uncertain. 

Long-Term Impacts on State-Listed Species 

As noted above, SED 9 would affect portions of the Priority Habitats of 30 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that SED 
9 would involve a “take” of at least 26 of these species and would adversely affect a 
significant portion of the local population of at least 12 of them.  The table below lists the 30 
state-listed species whose Priority Habitat would be affected by SED 9, along with those for 
which SED 9 would result in a take and those for which SED 9 would impact a significant 
portion of the local population: 

Table 6-62 – Impacts of SED 9 on State-Listed Species  

Species with Priority Habitat Affected 
by SED 9 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Likely 

Arrow clubtail Yes Yes 

Bald eagle Yes Unlikely 

Black maple Yes Unlikely 

Bristly buttercup Yes No 

Brook snaketail Yes Yes 

Bur oak Yes No 

Common moorhen Yes Yes 

Creeper Yes No 

                                                                                                                                                  

(e.g., agricultural fields and cultural grasslands) (24 acres), with additional impacts occurring in 
forested uplands (11 acres) and in wet meadow and emergent marsh habitats (1 acre).  Impacts 
associated with access roads and staging areas in Reach 7 would be minimal (approximately 0.3 acre 
of upland forest); however, approximately 12 acres of habitat would be impacted by such facilities in 
Reach 8 (9 acres of upland forest, 2 acres of wetland habitats, and 1 acre of disturbed upland). 
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Species with Priority Habitat Affected 
by SED 9 Take? 

Impact on Significant 
Portion of Local 

Population? 

Crooked-stem aster Unlikely No 

Foxtail sedge Yes Unlikely 

Gray’s sedge Possibly No 

Hairy wild rye Yes Unlikely 

Intermediate spike-sedge Yes Yes 

Jefferson salamander No No 

Longnose sucker Yes No 

Mustard white Yes Unlikely 

Narrow-leaved spring beauty Yes No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes Yes 

Riffle snaketail Yes Yes 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes Yes 

Stygian shadowdragon Yes No 

Triangle floater Yes Yes 

Wapato Yes Yes 

Water shrew Yes Yes 

White adder’s-mouth No No 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 

  

Long-Term Impacts on Aesthetics and Recreational Use 

SED 9 would have long-term impacts on the aesthetic features of the natural environment.  
The sediment removal and capping activities in Reaches 5 through 8, as well as bank 
stabilization along approximately 7 miles of both banks of Reaches 5A and 5B, would alter 
the appearance of the River during the course of those activities and for a period thereafter.  
Since the bank stabilization efforts would result in the permanent loss of mature 
overhanging trees on the banks, they would permanently change the vegetative community 
on those banks to a more open, exposed community, and thus the natural appearance of 
the banks would never resemble the banks’ appearance prior to remediation.        
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The construction of access roads and staging areas to support implementation of SED 9 
would also cause long-term impacts on the aesthetics of the floodplain.  Although SED 9 
would involve fewer access roads than prior alternatives, the placement of those roadways, 
as well as the staging areas, would remove trees and vegetation, including in some forested 
areas.  This would change the appearance of these areas until such time (if ever) that they 
return to their prior state.  The length of time that the appearance of the floodplain in these 
in these areas would be changed depends on the length of time that the roads and staging 
areas remain, along with additional time for these areas to return to a natural appearance.  
As discussed previously, where mature trees are cut down, it would take at least 50 to 100 
years for a replanted forest community to develop an appearance comparable to their 
current appearance.  The presence of these cleared areas would detract from the natural 
pre-remediation of those areas until such time as the restoration plantings have matured.   

In addition to their aesthetic value, the areas that would be subject to remediation under 
SED 9 include areas used for canoeing, fishing, hiking, waterfowl hunting, hiking, and 
general recreation.  These recreational activities would be disrupted by the implementation 
of SED 9.  These disruptions would last not only during the remediation period, but until the 
areas have sufficiently recovered to support such uses. 

Long-Term Impacts to Fluvial Geomorphic Processes 

In addition to reducing or preventing bank erosion and lateral channel migration, the 
stabilization of the banks in Reaches 5A and 5B, as well as the capping and armoring of the 
riverbed in those reaches, would reduce the supply of sediment to the River.  The potential 
impacts of this reduction in sediment supply on geomorphological processes within the 
River, such as sediment transport, deposition/erosion patterns, and changes in channel 
width, depth, and slope, as well as on water depth and current velocities in the River, were 
described for SED 3 in Section 6.3.5.3.  As discussed there, based on geomorphological 
considerations and modeling, the reduction in sediment load associated with riverbank 
stabilization and riverbed armoring would not be expected to result in a large-scale, long-
term impact on these river morphologic processes or on in-river hydrologic characteristics 
such as water depth and current velocity.  This conclusion would also apply to SED 9.287   

                                                      

287  Similar to SED 3, model results for SED 9 suggest that bank stabilization and bed armoring, as 
represented by EPA’s model, would produce some relatively large changes in bed elevation in some 
discrete localized areas (mainly in Reaches 5A and 5B), but would have a relatively small overall 
impact on larger-scale bed elevation change over the 26-year simulation relative to SED 1 (no action).  
As expected, the reduction in sediment loading associated with bank and bed remediation under SED 
9 is predicted to result in slight decreases in net deposition, relative to SED 1 (which included bank 
and bed erosion), within several areas of the River (mainly in Reaches 5A and 5B). 
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Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate the long-term adverse impacts caused by the implementation of SED 
9, various restoration methods are available (measures to avoid or minimize adverse 
impacts were described in Section 5.2).  Restoration methods for the types of habitats that 
would be affected by SED 9 are described in Sections 5.3.1.3 for aquatic riverine habitat, 
5.3.2.3 for the riverbanks, 5.3.3.3 for impoundments such as Woods Pond, and 5.3.6.3 for 
backwaters, and in the other pertinent restoration methods subsections in Section 5.3 for 
the habitats that would be affected by access roads and staging areas.  However, as 
discussed above, implementation of these restoration methods would not prevent long-term 
impacts from the remedial construction activities in SED 9.   

6.9.6 Attainment of IMPGs  

As part of the evaluation of SED 9, average PCB concentrations in surface sediment and 
fish predicted by EPA’s model at the end of the 52-year projection period have been 
compared to applicable IMPGs.  For these comparisons, model-predicted sediment and fish 
PCB concentrations were averaged in the manner discussed in Section 3.5.  The sections 
below describe the human health and ecological receptor IMPG comparisons for SED 9, 
and those comparisons are shown in Tables 6-63 through 6-68. 

As described below, PCB concentrations in some areas are sufficiently low that certain 
IMPGs would be achieved prior to any active remediation of sediments, while some other 
IMPGs would be achieved at some point within the 52-year model simulation period, and 
other IMPGs would not be met (if at all) for many years after the modeled period.  The 
numbers of years needed to achieve the IMPGs are presented in Tables 6-63 through 6-
68.288  In addition, figures in Appendix K show temporal profiles of model-simulated PCB 
concentrations for each of the IMPG comparisons described in this section (including the 
estimated time to achieve each IMPG).  Where certain IMPGs would not be achieved by the 
end of the model projection period, the number of years to achieve the IMPGs has been 
estimated by extrapolating the model projection results beyond the 52-year simulation 
period, as directed by EPA, using the extrapolation method described in Section 3.2.1.  As 
previously noted, such extrapolation produces estimates that are highly uncertain.  

                                                      

288  The extent to which SED 9 would accelerate attainment of the IMPGs relative to natural 
processes can be seen by comparing these tables to the comparable tables for SED 1 (see Section 
4.1.6 above).    
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Nonetheless, the extrapolated estimates of time to achieve the IMPGs that are not met 
within the 52-year model projection period are described below.289 

6.9.6.1 Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) concentrations under SED 9 would achieve the RME IMPGs based on a 10-6 cancer 
risk and a non-cancer HI of 1 in all eight sediment exposure areas (Table 6-63).  Many of 
these IMPGs are achieved prior to the start of the remediation, while the others would be 
achieved in time periods ranging from approximately 5 to 15 years.  

For human consumption of fish, the average fish PCB concentrations predicted by the 
model in Year 52, when converted to fillet-based concentrations, would not achieve the fish 
consumption IMPGs based on RME assumptions in Reaches 5 through 8 (except for the 
RME IMPGs based on a 10-4 cancer risk, but not the corresponding non-cancer IMPGs, in 
some subreaches) (Table 6-64).290  However, in the Connecticut impoundments, the CT 1-
D Analysis indicates that SED 9 would achieve the RME IMPGs associated with a cancer 
risk level of 10-5 as well as non-cancer impacts.291  

                                                      

289  Also, as described in Section 3.2, bounding simulations have been conducted with the model to 
evaluate the significance of various assumptions regarding the East Branch PCB boundary condition 
and sediment residual values, as directed by EPA.  For SED 9, in almost all cases, application of the 
“lower bound” assumptions in the model did not result in the attainment of additional IMPGs, beyond 
those attained using the “base case” assumptions, for the receptors/averaging areas described below.  
Therefore, the discussion below focuses on IMPG attainment resulting from the application of the 
“base case” model assumptions; however, the few instances of additional IMPG attainment resulting 
from application of the lower-bound assumptions are noted.  (Full comparisons between model results 
for the base case and lower bound simulations are provided in Appendix K.)   
290  Application of the lower-bound model assumptions results in four additional instances of 
attainment of the RME IMPGs in the Massachusetts reaches (the probabilistic RME IMPG based on 
non-cancer impacts to adults in Reach 6 and the deterministic RME IMPG based on a 10-4 cancer risk 
in Reaches 7B, 7C, and 7E). 
291  SED 9 would also achieve many of the CTE-based IMPGs in certain of the subreaches of 
Reaches 5 through 8, as well as all CTE IMPGs in Connecticut.  Application of the lower-bound model 
assumptions results in five additional instances of attainment of the CTE IMPGs (i.e., attainment of the 
deterministic CTE IMPG based on non-cancer impacts to children in Reaches 7B, 7C, and 7E and 
adults in Reach 7F, and the probabilistic CTE IMPG based on non-cancer impacts to children in 
Reach 7D). 

In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s use of only largemouth bass in the “blended fish” calculations used for 
human health risk comparisons.  To assess this sensitivity, the method used by EPA in the HHRA to 
calculate a “blended” fish concentration was adapted for use with the species simulated by EPA’s 
FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method to 
FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
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Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 meals per year, based on a 
deterministic approach and a 10-5 cancer risk as well as non-cancer impacts, would take 
140 to >250 years in the PSA, 170 to >250 years in Reach 7, and >250 years in Reach 8. 

6.9.6.2  Comparison to Ecological IMPGs292 

For benthic invertebrates, predicted average surface sediment concentrations would 
achieve both the lower and upper bounds of the IMPG range (3 to 10 mg/kg) in all 
averaging areas within the model period (Table 6-65).  These levels would generally be 
achieved immediately following completion of remediation where the levels are not below 
the range at the onset of the projection period.  

For amphibians, predicted surface sediment PCB levels in the backwater areas at the end 
of the modeled period would achieve both the lower and upper bounds of the IMPG range 
(3.27 to 5.6 mg/kg) in all of the backwaters evaluated (Table 6-66).  Times to achieve the 
lower-bound IMPGs generally range from 1 to 10 years.    

For fish, the model-predicted average whole-body fish PCB concentrations would achieve 
the applicable IMPGs for both warmwater and coldwater fish (55 and 14 mg/kg) in all 
reaches (Table 6-67).  Estimated times to achieve these IMPGs in reaches where they are 
not already met prior to the start of the model projection range from approximately 5 to 10 
years for warmwater fish and approximately 10 to 15 years for coldwater fish. 

For insectivorous birds (represented by wood duck) and piscivorous mammals (represented 
by mink), the model-predicted surface sediment concentrations were compared to selected 
target sediment levels of 1, 3, and 5 mg/kg, as discussed previously.  For both receptor 
groups, the predicted surface sediment concentrations are below all three of the target 

                                                                                                                                                  

comparisons described above.  For SED 9, this change in averaging method (and the resulting 
increase in concentration) results in a few changes in the IMPG attainment presented in Table 6-64 – 
notably, that SED 9 would no longer achieve the probabilistic RME 10-6 cancer IMPG in one 
Connecticut impoundment (Lake Lillinonah), and the deterministic CTE non-cancer (adult) IMPG in 
Reach 7A). 
292  While this section describes the extent to which SED 9 would achieve the IMPGs for ecological 
receptors, it is also critical to consider the adverse impacts from implementation of that alternative on 
the ecological receptors that the IMPGs are designed to protect, as discussed in Sections 6.9.5.3 and 
6.9.8, and to balance those impacts against the residual risks of PCBs in determining overall 
environmental protectiveness, as discussed in Section 6.9.11.  
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sediment levels evaluated in all averaging areas (Table 6-68), with times to achieve these 
target levels generally ranging between 1 and 10 years.293 

For piscivorous birds (represented by osprey) and threatened and endangered species 
(represented by the bald eagle), the model-predicted average whole-body fish PCB 
concentrations would achieve the applicable receptor IMPGs in all reaches (Table 6-67).294  
Estimated times to achieve these IMPGs range between 10 and 15 years for piscivorous 
birds and between 5 and 10 years for threatened and endangered species.295 

6.9.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which SED 9 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below.  

Reduction of Toxicity:  SED 9 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the sediment.  However, if free NAPL, drums of liquid, or the like 
should be encountered (which is not anticipated), those wastes would be segregated and 
sent off-site for treatment and disposal.     

Reduction of Mobility:  SED 9 would reduce the mobility of PCBs in the River by removing 
approximately 886,000 cy of sediment containing PCBs in Reaches 5 through 8 and placing 
a cap over those areas.  SED 9 would also include stabilizing the banks in Reaches 5A and 
5B, including the removal of 35,000 cy of PCB-containing soils from those banks, and 

                                                      

293  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, SED 9 
has been paired with FP 8.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 9, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3).   
294  In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in no changes in attainment of the piscivorous bird IMPG under SED 9. 
295   EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE 
to consider the impact of each alternative on ecological receptors, including threatened and 
endangered species, in Connecticut.  Estimated surface sediment PCB concentrations in the 
Connecticut portion of the River under SED 9 at the end of the simulation period are 0.003 to 0.006 
mg/kg, and estimated fish PCB levels (whole body) in the Connecticut impoundments at the end of the 
projection period under SED 9 are in the range of 0.02 to 0.05 mg/kg (Table 6-61).  All of these 
sediment and fish concentrations are well below the IMPGs for ecological receptors (including 
threatened and endangered species). 
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placing a cap over certain additional sediments in the Reach 5 backwaters.  In total, caps 
would be placed over approximately 336 acres (42 in Reach 5A, 27 in Reach 5B, 57 in 
Reach 5C, 71 in Reach 5 backwaters, 60 in Woods Pond, 38 in the Reach 7 
impoundments, and 41 in Rising Pond).  These caps would prevent or minimize the mobility 
of PCBs in the underlying sediments.   

Reduction of Volume:  SED 9 would reduce the volume of sediment containing PCBs and 
the mass of PCBs present in the River through the removal of a total of approximately 
921,000 cy of sediments/bank soils containing approximately 31,100 lbs of PCBs.  

6.9.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of SED 9 has included consideration of the short-
term adverse impacts of implementing this alternative on the environment (considering both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along transport routes), and on the workers involved in the remedial activities.  
Short-term adverse impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Since the remedial actions under 
SED 9 would be spread out over the overall remedial action period and area, the short-term 
impacts would not last for the entire duration of the project in all affected areas.  
Nevertheless, given the extent and duration of remediation activities under SED 9, the 
short-term impacts would be widespread and occur over about a decade and a half in the 
Rest of River area. 

Impacts on the Environment – Effects Within PSA 

The short-term adverse effects on the environment resulting from implementation of SED 9 
would include: potential impacts to the water column, air, and biota in the Rest of River area 
during excavation and capping activities; alteration/destruction of benthic habitat in the 
areas subject to those activities; alteration of riverbank habitat and associated biota due to 
bank stabilization activities; and loss of floodplain habitat and biota due to construction of 
the supporting facilities.  Short-term impacts specifically associated with each remedial 
component are described below.   

Sediment Removal:  Sediment removal (with capping activities) in Reaches 5, 6, 7, and 8 
(886,000 cy over 333 acres) would result in resuspension of PCB-containing sediment due 
to the invasive nature of removal operations.  In Reach 5A, the performance of removal by 
equipment operating on the river bottom while water is flowing in the River would be 
conducive to resuspension, both due to the higher water velocities in Reach 5A compared 
to downstream reaches and due to the operation of removal equipment in a flowing river.  
Even using the elevated roadway technique suggested by EPA (as described in Section 
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6.9.1), there remains a high potential for resuspension of PCB-containing sediments due to 
the bank soil disturbances in building access ramps on the banks, as well as the dredging 
equipment that would have to be used.  Under the approach suggested by EPA, use of a 
clamshell bucket that fully closes, such as can be used on barge-mounted dredges, would 
not be feasible, since such equipment is limited with respect to the weight that can be 
effectively picked up when the bucket is fully extended, and thus would not have a sufficient 
reach for use in Reach 5A under SED 9.  As a result, it would be necessary to use a long-
reach excavator with an open bucket, which would increase the release of dredged material 
into the water.296  In the downstream reaches, the performance of dredging using barge-
mounted mechanical or hydraulic dredges would likewise cause resuspension, even though 
the areas would be surrounded by silt curtains.297  In addition, boat and barge traffic could 
resuspend sediment during the remedial construction activities.   

For these reasons, the sediment removal activities (even with the use of silt curtains) would 
be expected to result in short-term increases in PCB concentrations in biota downstream of 
the removal work areas.  As described in Section 6.4.8, such increases have been noted at 
other sites where dredging in the wet has occurred (e.g., Upper Hudson River and Grasse 
River), and would be expected under SED 9.  

The potential also exists during sediment and bank soil removal and related processing 
activities for airborne releases that could impact downwind communities.  

Implementation of SED 9 would cause a loss of aquatic habitat over approximately 333 
acres of River in Reaches 5A, 5B, and 5C, the Reach 5 backwaters, Woods Pond, the 
Reach 7 impoundments, and Rising Pond where sediment removal would occur.  A general 
discussion of the immediate and near-term impacts of sediment removal and capping in 
aquatic riverine, impoundment, and backwater habitats was provided in Sections 5.3.1.2, 
5.3.3.2, and 5.3.6.2, respectively.  These impacts include removal of the natural bed 
material, debris, and aquatic vegetation which are used as habitat by both fish and benthic 

                                                      

296  Palermo et al. (2008, p.160) reported that backhoe excavators had resuspension rates that were 2 
to 3 times those of clamshell dredges. 
297  For example, as previously noted, the recent Phase 1 mechanical dredging of the Upper Hudson 
River from barges showed an overall PCB resuspension rate of 3% at least a mile downstream of the 
dredging operations, with a rate of approximately 4% outside areas with resuspension controls 
(Anchor QEA and ARCADIS, 2010); and resuspension rates of 1.3% to 5.8% of solids were observed 
during pilot clamshell dredging in the Passaic River (Lower Passaic River Restoration Project 
Environmental Dredging Pilot Study Work Group, 2009).  For hydraulic dredging, resuspension rates 
of 3% and 2.2% were reported during hydraulic dredging in the Grasse River (Connolly et al., 2007) 
and pilot hydraulic dredging in the Fox River (USGS, 2000), respectively.  Overall, if 3% of the PCB 
mass dredged in Reaches 5C, 5 backwaters, 6, 7, and 8 were lost to the water column during the 
removal operations under SED 9, that would equate to approximately 540 lbs of PCBs.   
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invertebrates; direct loss of benthic invertebrates and aquatic organisms (e.g., reptiles and 
amphibians) residing in the sediments during the removal; disruption and displacement of 
fish; and alteration of habitat for birds and mammals that live adjacent to the River and feed 
and disperse in areas subject to remediation.  Overall, the short-term adverse impacts from 
removal under SED 9 would affect significantly more area of aquatic habitat than would 
occur from sediment removals under SED 3 through SED 7 and almost as much as would 
occur under SED 8.   

Bank Stabilization:  Bank stabilization activities in Reaches 5A and 5B would have 
immediate adverse effects on the riparian corridor bordering the River, which provides 
habitat that is unique to its position on the landscape.  These impacts were described for 
SED 3 in Section 6.3.8 and would also occur under SED 9.  In addition, since all of the bank 
stabilization work under SED 9 would be conducted in the wet, requiring a greater use of 
hard stabilization techniques such as riprap than under alternatives where the stabilization 
would be performed in the dry, it would further reduce the amount of suitable bank habitat 
for species that rely on soft banks for nesting or resting, further limit wildlife movement 
between aquatic and terrestrial habitats, and reduce the density and diversity of herbaceous 
and shrub plant species on the banks. 

Capping:  Capping activities in the Reach 5 backwaters would be performed during lower 
flow conditions.  While resuspension is possible due to capping activities, the potential for 
resuspension of PCB-containing sediment during capping is anticipated to be much less 
than during removal activities since capping would involve placing clean material on 
undisturbed native sediment, and silt curtains would be in place in an effort to limit transport 
of solids to downstream reaches.  

Placement of the caps (without removal) as part of SED 9 would occur over the 3 acres of 
backwaters that would not be subject to removal.   This capping, while limited in extent, 
would extend the short-term adverse impacts from the sediment removal followed by 
capping in the rest of the backwaters, so that those impacts would affect all of the 
backwaters.    

Supporting Facilities:  Construction of access roads and staging areas in the floodplain and 
other areas near the River would result in the loss of habitat in those areas and the loss of 
the wildlife that they support.  The number and acreage of staging areas required for SED 9 
are similar to those for SED 3 and SED 4 (Sections 6.3.8 and 6.4.8).  However, the total 
length and associated acreage of access roads required for SED 9 are much lower than for 
any of the preceding alternatives, since all remediation work, including in Reaches 5A and 
5B, would be conducted from within the River, thus limiting the need for access roads along 
the banks.  It is anticipated that SED 9 would require a total of approximately 55 acres for 
access roads and staging areas (approximately 10 acres within the 10-year floodplain).  
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The principal habitat types affected were identified in Section 6.9.5.3 and include floodplain 
forests, shrub and shallow emergent wetlands, disturbed upland habitats, and upland 
forests.  The short-term adverse impacts on these habitats from the construction and use of 
access roads and staging areas under SED 9 would be the same as those listed in Section 
6.3.8 for the support facilities under SED 3, with the exception that the impacts associated 
with temporary access road construction would be more limited.   

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through sediment 
removal/capping and related ancillary activities during the implementation of SED 9.   

The total calculated emissions from SED 9 would amount to approximately 180,000 tonnes 
of GHG emissions, with 66,000 tonnes resulting from direct emissions (primarily from 
construction activities, transportation, and mulch decay/sequestration of removed 
vegetation), 3,800 tonnes from indirect emissions (associated with electricity for water 
treatment), and the remaining 110,000 tonnes from off-site emissions (primarily from 
manufacture of cement for stabilization and from diesel refining).  The total GHG emissions 
estimated for this alternative are equivalent the annual output of 34,000 passenger 
vehicles.  

Impacts on Local Communities and Communities Along Transport Routes  

SED 9 would result in short-term impacts to the local communities in the Rest of River area.  
These short-term effects would include disruption of recreational canoeing and other river-
related and land-side activities along the River and within the floodplain due to the 
remediation and the construction of access roads and staging areas, as well as increased 
noise and truck traffic.  Under SED 9, these impacts would affect portions of Reaches 5 and 
6 for an estimated 11 years, with impacts to the Reach 7 impoundments and Rising Pond 
occurring over 6 years (with some overlapping of these periods). 

Impacts on Recreational Activities:  Recreational activities in the areas of Reaches 5 and 6 
that would be affected by SED 9 include fishing, canoeing, hiking, dirt biking/ATVing, 
waterfowl hunting, and general recreation.  Recreational activities in Reaches 7 and 8 
include fishing and canoeing.  During the period of remedial construction, restrictions on 
such recreational uses of the River and floodplain would be imposed in the areas in which 
remediation-related activities are taking place.  Due to safety considerations, boaters, 
hikers, anglers, hunters, and other recreational users would not be able to use the River or 
floodplain in the areas where such activities are being conducted.  Further, bank 
stabilization activities in Reaches 5A and 5B would remove the ability of recreational 
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anglers, hunters, and hikers to use those areas during construction.  Aesthetically, the 
presence of the heavy construction equipment and cleared or disturbed areas would detract 
from the visually undisturbed nature of the area.     

Increase in Truck Traffic:  Due to the need to deliver equipment and capping/stabilization 
materials to the work areas and to remove excavated materials from the work areas, truck 
traffic in the area would increase substantially over current conditions.  It is expected that 
this increased truck traffic would persist for the duration of SED 9 (approximately 14 years).  
As an example, if 20-ton capacity trucks were used to transport excavated sediments and 
bank soils from the staging areas to the disposal or treatment facilities, it would take 
approximately 76,000 truck trips to do so (5,430 truck trips per year for a 14-year 
implementation period).  Additional truck trips would be necessary to transport capping and 
stabilization materials (sand and stone), as well as materials for the construction of staging 
areas and access roads, to the site.  Assuming the use of 16-ton capacity trucks for local 
hauling of such materials, approximately 66,500 additional truck trips (4,750 truck trips per 
year) would be required for that purpose.  The increased traffic would increase noise levels 
and emissions of vehicle/equipment exhaust and nuisance dust to the air.  Noise in and 
near the construction zone could affect those residents and businesses located near the 
work areas.   

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the sediment remedial alternatives.  This analysis 
focuses on the increased truck traffic that would be necessary to transport clean materials 
to the site for implementation of the alternatives and to dispose of used access road and 
staging area materials following completion of remediation.298  This analysis indicates that 
the increased truck traffic associated with SED 9 would result in an estimated 4.64 non-fatal 
injuries due to accidents (average annual non-fatality injury estimate of 0.35) with a 
probability of 99% of at least one such injury, and an estimated 0.22 fatalities from 
accidents (average fatality estimate of 0.02) with a probability of 20% of at least one such 
fatality.   

                                                      

298  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
treatment or disposal facilities are evaluated under the relevant treatment/disposition alternatives. 
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Potential Measures to Avoid, Minimize of Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.299  These 
measures would consist of the ones identified in Section 5.7 and summarized in Section 
6.3.8 above.  Despite the implementation of these measures, detrimental effects of 
construction and short-term impacts and risks associated with implementation of SED 9 
would be inevitable. 

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing SED 9.  
Implementation of SED 9 is estimated to involve 912,433 man-hours over a 14-year 
timeframe.  The analysis in Appendix N of potential risks to workers from implementation of 
the sediment alternatives indicates that implementation of SED 9 would result in an 
estimated 8.48 non-fatal injuries to workers (average annual non-fatality injury estimate of 
0.63) with a probability of 100% of at least one such injury, and an estimated 0.11 worker 
fatalities (average annual fatality estimate of 0.008) with a probability of 10% of at least one 
such fatality.  Engineering controls and OSHA procedures designed to mitigate risks to 
remediation workers would be instituted.    

6.9.9 Implementability 

6.9.9.1 Technical Implementability  

The technical implementability of SED 9 has been evaluated considering the factors 
identified below.  

General Availability of Technologies:  SED 9 would be implemented using some well-
established and available in-river remediation methods and equipment, except in Reach 5A, 
where the removal/capping/bank remediation technique assumed for this evaluation in 
accordance with EPA’s suggestions is unproven, as discussed in Section 6.9.5.2 above.  
The land-based support areas would be constructed using commonly available construction 
technologies.  Further, well-established and readily available equipment would also be used 
to monitor the remedial alternative both during and following implementation. 

                                                      

299 The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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Ability To Be Implemented:  GE is unaware of any precedent for the assumed 
removal/capping/bank remediation technique for Reach 5A (described in Section 6.9.1) that 
would indicate its feasibility on the scale involved in SED 9.  Further, assuming use of the 
components of this technique suggested by EPA, there are many apparent limitations of 
those components that would make this technique unworkable and/or incapable of 
achieving the production and resuspension rates directed by EPA.  For example, if crawler 
carriers are used to move excavated sediment and cap materials, they have capacity and 
speed limitations.  Although the heaped capacity of the crawler carrier is 8 cy, its capacity 
when carrying wet sediments would be much less, probably about 4 cy, due to the aqueous 
nature of the sediments and the potential for spillage in the River and when going up the 
access ramps if it were full.  Further, the crawler carrier would need to operate in low gear in 
the river, which would be approximately 2.8 mph.  In addition, as noted in Section 6.9.8, use 
of a clamshell bucket that fully closes, such as can be used on barge-mounted dredges, 
would not be feasible under this approach because of its limited reach due to weight 
limitations when the bucket is fully extended.  Instead, a long-reach excavator with an open 
bucket would have to be used, which would increase the release of dredged material into 
the water.  Moreover, if the roadway is built along one bank of the river, even that type of 
long-reach excavator would not be able to reach across the channel in approximately half of 
the areas subject to this approach.300   

The remaining technologies and process options that are part of SED 9 would be 
technically implementable in the reaches where they would be applied.  In the areas 
downstream of Reach 5A, sediment removal in the wet followed by capping would be 
implemented using barge-mounted mechanical or hydraulic dredging techniques, 
depending on the sediment volumes, composition, and water depths.  Removal in the wet 
(both mechanical and hydraulic) with capping has also been used at other sites, as noted in 
Sections 6.4.5.2 and 6.6.5.2.  Since the current river bathymetry would be maintained in 
those areas where sediment removal and subsequent capping are performed, there would 
be no net loss of flood storage capacity. 

Capping without prior removal would be implemented in portions of the Reach 5 backwaters 
where the water is greater than 4 feet deep (approximately 3 acres).  Since the backwater 
effects are controlled by the dams, and the area of capping without prior removal is limited 

                                                      

300  The effective reach of a long-reach excavator of the type that could be used for this application in 
Reach 5A is 50 to 60 feet.  Such an excavator would not be able to reach the sediments and banks on 
the opposite side from the road in portions of Reach 5A where the width of the River exceeds 
approximately 75 feet (taking into account the width of the road).  Review of 152 transects across the 
River in Reach 5A indicates that, at approximately half of those transects (79), the distance from the 
edge of water along one bank to the top of bank on the other side is greater than 75 feet.   
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to 3 acres, impacts to flood storage capacity would not be expected as a result of cap 
placement.  This would be evaluated during design as necessary.    

Riverbank stabilization, including the removal of bank soils where necessary, would be 
performed in Reaches 5A and 5B.   Conceptual stabilization techniques were described in 
Sections 3.1.4 and 6.9.1 and Appendix G, but the actual stabilization techniques that would 
be used if this alternative were selected would be determined through the detailed design 
process.  Those techniques would be designed to avoid any significant net reduction in 
flood storage capacity in the relevant river stretches.    

MNR with institutional controls would be implemented in the downstream reaches.  
Monitoring to track changes in PCB concentrations following the SED 9 remedial activities 
could be performed using readily available methods and materials, such as have been used 
previously in the River.  Similarly, the continued maintenance of biota consumption of 
advisories would be expected to use similar techniques to those used previously. 

Support facilities in the floodplain area necessary for implementation of SED 9 could readily 
be constructed using commonly available construction techniques.  As discussed above, 
efforts would be made to construct these facilities to avoid wetlands and other sensitive 
habitats where practicable.    

Reliability:  Apart from the removal/capping/bank remediation technique for Reach 5A 
(discussed above), the other remediation technologies that comprise SED 9 are reliable, as 
shown through implementation at other sites and in portions of the Housatonic River 
upstream of the Confluence.  The use of these technologies at other sites was described in 
Sections 6.3.5.2, 6.4.5.2, 6.5.5.2, and 6.6.5.2.  However, the habitat restoration 
technologies for some of the affected habitats cannot be considered reliable in terms of their 
ability to re-establish the pre-remediation conditions and functions of those habitats, as 
discussed in Sections 6.9.5.2 and 6.9.5.3. 

Availability of Space for Support Facilities:  Implementation of SED 9 would require 
construction of access roads and staging areas at various locations within the floodplain.  
As noted above, approximately 55 acres of space would be needed, and appear to be 
available to support the SED 9 activities based on preparation of a conceptual site layout 
(assuming that the necessary access agreements can be obtained).  Development of 
access roads and staging areas would be sequenced and constructed appropriately over 
the implementation period for SED 9.       

Availability of Cap/Stabilization Materials:  Materials required for cap placement and bank 
stabilization must be of suitable quality for their intended purposes.  Approximately 601,000 
cy of sand/stone materials would be required for capping and stabilization activities 
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(including 379,000 cy of sand and 222,000 cy of armor stone and riprap).  For purposes of 
this Revised CMS Report, adequate material sources are assumed to be available, 
although their proximity to the site is uncertain.  An evaluation would be required during 
design activities to determine material availability. 

Ease of Conducting Additional Corrective Measures:  Future corrective measures, if needed 
to perform cap or bank maintenance or conduct additional remediation, would likely be 
implementable, subject to the same technical and logistical constraints applicable to the 
initial implementation of SED 9.  Ease of implementation would be directly related to the 
extent of the additional corrective measure (i.e., area and/or volume to be addressed) and 
the ease of access (i.e., location of target area and proximity of access areas). 

Ability to Monitor Effectiveness:  The effectiveness of SED 9 would be determined over time 
through long-term monitoring to document reductions in PCB concentrations in water 
column, sediment, and fish tissue in various reaches of the River.  Periodic monitoring (i.e., 
visual observation and sampling) of the capped sediments and restored riverbanks would 
allow for an evaluation of cap integrity and effectiveness, as well as bank stability.  Such 
activities have been successfully performed on the upper portion of the Housatonic River 
and at other sites previously.  Equipment and methods for this type of monitoring are readily 
available.   

6.9.9.2 Administrative Implementability  

The administrative implementability of SED 9 has been evaluated in consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of SED 9 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action (unless waived).  An evaluation of compliance with potential ARARs 
for SED 9 is provided in Tables S-9.a through S.9-c in Appendix C and summarized in 
Section 6.9.4.   

Access Agreements:  Implementation of SED 9 would require GE to obtain access 
permission from the owners of properties that include riverbank or floodplain areas where 
remedial work or ancillary facilities would be necessary to carry out the alternative.  
Although many of the areas in Reach 5 are owned by the Commonwealth or the City of 
Pittsfield (which have agreed to provide access), it is anticipated that access agreements 
may be required from approximately 40 to 50 other landowners to implement SED 9.  
Obtaining such access agreements could be problematic in some cases.  If GE should be 
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unable to obtain access agreements with particular property owners, GE would request 
EPA’s assistance. 

Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in the 
dissemination of information to the public and surrounding communities regarding those 
advisories.  In addition, obtaining access to state-owned lands would require coordination 
with the state agencies that own that land.  Finally, both prior to and during implementation 
of SED 9, GE would need to coordinate with EPA, as well as state and local agencies, to 
provide as-needed support with public/community outreach programs.  

6.9.10 Cost 

The estimated total cost to implement SED 9 is $337 M (not including treatment or 
disposition of removed materials). The estimated total capital cost is $326 M, assumed to 
occur over a 14-year construction period.  Estimated annual OMM costs include costs for a 
5-year inspection and maintenance program for the restored riverbed (visual observations 
only), riverbanks, and restored staging areas and access roads; these costs range from 
$15,000 to $375,000 per year (depending on which reach is being monitored), resulting in a 
total cost of $2.4 M.  The estimated annual OMM costs for SED 9 also include 
implementation of a long-term water, sediment, and fish monitoring program, as well as 
implementation of institutional controls, for a period of 100 years following completion of 
construction activities on a reach-specific basis.  The estimated costs for this long-term 
program range from approximately $32,500 to $769,000 per year (depending on the extent 
of monitoring occurring within a given year), resulting in a total cost of $8.7 M.  The 
following summarizes the total capital and OMM costs estimated for SED 9. 

SED 9 Est. Cost Description

Total Capital Cost $326 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $11.1 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$337 M Total cost of SED 9 in 2010 dollars 

 
The total estimated present worth cost of SED 9, which was developed using a discount 
factor of 7%, a 14-year construction period, and an OMM period of 100 years on a reach-
specific basis, is approximately $214 M.  More detailed cost estimate information and 
assumptions for each of the sediment alternatives are included in Appendix Q.  

These costs do not include the costs of associated floodplain remediation or the costs of 
treatment/disposition of removed sediments/bank soils.  The estimated costs for the 
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combination of SED 9 and FP 8 are presented in Section 8.2.9, and the estimated costs for 
combinations of sediment remediation and treatment/disposition alternatives are presented 
in Section 10.   

6.9.11 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 6.9.2, the evaluation of whether SED 9 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   

General Effectiveness:  As discussed previously, SED 9, if feasible, would result in a 
reduction in the potential for exposure of human and ecological receptors to PCBs in 
sediments, surface water, and fish by:  (a) permanently removing 886,000 cy of PCB-
containing sediments in Reaches 5 and 6, the Reach 7 impoundments, and Rising Pond 
along with placing a cap over the underlying sediments; (b) stabilizing the riverbanks in 
Reaches 5A and 5B, including removal of 35,000 cy; (c) placing a cap over 3 acres in the 
Reach 5 backwaters where no excavation would be performed; and (d) relying on natural 
recovery processes in other areas.  As shown in Section 6.9.3, implementation of SED 9 is 
predicted to reduce the annual PCB mass in the River passing Woods Pond Dam from 20 
to 0.6 kg/yr, that passing Rising Pond Dam from 19 to 0.8 kg/yr, and that transported from 
the River to the floodplain in Reaches 5 and 6 from 12 to 0.2 kg/yr over the modeled period.     

Further, as shown in Section 6.9.5.1, EPA’s model predicts that implementation of SED 9 
would result in a substantial permanent reduction in sediment and fish PCB concentrations.  
For example, the model predicts that the fish PCB concentrations (whole body) would be 
reduced over the modeled period from 70-110 mg/kg to approximately 1-2 mg/kg in 
Reaches 5 and 6, from 30-60 mg/kg to approximately 1 mg/kg in the Reach 7 
impoundments, from 30 mg/kg to approximately 1 mg/kg in Rising Pond, and from 1-2 
mg/kg to 0.02-0.05 mg/kg in the Connecticut impoundments. 

On the other hand, SED 9 would have substantial long-term negative impacts on many 
species, including the likely loss of some sensitive species from portions of the PSA, as 
discussed in Section 6.5.5.3, and would thus actually increase the risks to biota in the Rest 
of River as a result of habitat loss. 

Compliance with ARARs:  As explained in Section 6.9.4, review of the chemical-specific 
ARARs indicates that SED 9 would achieve the chemical-specific ARARs except for the 
water quality criterion of 0.000064 µg/L, which should be waived as technically 
impracticable to attain.  Further, review of the potential location-specific and action-specific 
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ARARs indicates that SED 9 could be designed and implemented to meet many of those 
ARARs, but that a number of federal and state regulatory requirements would not be met.  
As a result, to the extent that those requirements constitute ARARs, they would also need 
to be waived by EPA as technically impracticable (or on some other ground) under 
CERCLA and the NCP. 

Human Health Protection:  As discussed in Section 6.9.6.1, accepting EPA’s HHRA, SED 9 
would provide protection of human health from direct contact with sediments, since it would 
achieve IMPG levels based on a 10-6 cancer risk or lower, as well as all non-cancer IMPGs, 
in all sediment exposure areas, with the majority of those levels achieved at the present 
time.  For human consumption of fish, the fish PCB concentrations predicted to result from 
SED 9 at the end of the 52-year simulation period, when converted to fillet-based 
concentrations, would not achieve the RME-based IMPGs (i.e., those based on unrestricted 
consumption of Housatonic River fish) in Reaches 5 through 8 (except for the RME 10-4 

cancer IMPG, but not the non-cancer IMPGs, in some areas).  In the Connecticut 
impoundments, the CT 1-D Analysis indicates that SED 9 would achieve the RME fish 
consumption IMPGs based on a 10-5 cancer risk and non-cancer impacts in all 
impoundments within the modeled period.  Where the levels for unrestricted fish 
consumption are not achieved, institutional controls – specifically, fish consumption 
advisories – would continue to be utilized to provide human health protection from fish 
consumption. 

Environmental Protection:  As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  

As discussed in Section 6.9.6.2, the model results indicate that, by the end of the modeled 
period, SED 9 would achieve the IMPG levels for all ecological receptor groups and areas.  
Specifically, SED 9 would result in sediment PCB concentrations within or below the IMPG 
range for benthic invertebrates (3 to 10 mg/kg) in all averaging areas and below both the 
lower and upper bounds of the IMPG range for amphibians (3.27 mg/kg to 5.6 mg/kg) in all 
backwater areas.  In addition, SED 9 would achieve fish PCB levels below the IMPGs for 
both warmwater and coldwater fish (55 and 14 mg/kg), for piscivorous birds (3.2 mg/kg), 
and for threatened and endangered species (30.4 mg/kg) in all reaches.  For insectivorous 
birds and piscivorous mammals, predicted sediment PCB concentrations in the relevant 
averaging areas in Reaches 5 and 6 are below the target sediment levels of 1, 3, and 5 
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mg/kg in all averaging areas.301  For piscivorous birds, the predicted whole body fish PCB 
concentrations would achieve the IMPG (3.2 mg/kg) in all reaches. 

As discussed in Section 2.1.1, however, attainment of IMPGs, as only one of the Selection 
Decision Factors under the Permit, is not determinative of whether an alternative would 
provide overall protection of the environment, but rather is a consideration to be balanced 
against the other Selection Decision Factors.  In this case, implementation of SED 9 would 
cause substantial short-term and long-term adverse environmental impacts, including on 
the wildlife receptor groups that the IMPGs are designed to protect.  The short-term impacts 
would include loss of the current aquatic habitat throughout Reaches 5 through 8 (except 
for the Reach 7 channel); loss of riparian habitat in the bank stabilization areas; 
resuspension of PCB-containing sediments during removal; and loss of floodplain habitat in 
areas where supporting facilities are constructed – all as discussed in Section 6.9.8.  These 
adverse impacts would be more widespread than those of any of the other alternatives 
except SED 8.  Even more significantly, despite the implementation of restoration 
measures, implementation of SED 9 would result in substantial long-term and, in some 
cases, permanent adverse effects on the ecosystem.  These impacts were described in 
Section 6.9.5.3.  They include:   

• Alteration of the aquatic riverine habitat in Reaches 5A, 5B, and 5C for an uncertain 
length of time, with the result that the re-establishment of the current abundance of 
organisms and mix of species is also uncertain, the return of certain specialized and 
rare species is doubtful, and there would likely be an increase in invasive species; 

• Similar impacts in the Reach 5 backwaters, the shallower portions of Woods Pond, the 
Reach 7 impoundments, and Rising Pond (except that invasive species may be 
reduced in Woods Pond, at least temporarily, due to the sediment removal and 
increased water depth); 

• The permanent loss of mature overhanging trees on the riverbanks and of vertical and 
undercut banks in Reaches 5A and 5B, with the consequent loss of the wildlife species 
that depend on those habitat features, as well as a reduction in animal slides and 
burrows on the banks and access routes for wildlife movement to and from the River; 

• Long-term impacts in the areas that would be cleared for access roads and staging 
areas, including loss of trees and, in some areas, wetlands, as well as changes in the 

                                                      

301  As discussed previously, attaining the target sediment levels for these receptor groups would allow 
achievement of the IMPGs provided that the average floodplain soil concentrations in the same 
averaging areas are below the associated target floodplain soil levels (see Section 7). 
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soil stratigraphy and composition – all of which would, at a minimum, last for decades, 
with the extent and timing of recovery to pre-remediation conditions uncertain; and 

• Fragmentation of the current, largely intact forested riparian corridors in the PSA, with 
the consequent loss of connectivity among habitats and disruption of the wildlife that 
depend on those corridors. 

As noted above, the standard of “overall protection” of the environment includes a balancing 
of the short-term and long-term ecological impacts of the alternatives with the residual risks.  
In particular, “it is important to determine whether the loss of a contaminated habitat is a 
greater impact than the benefit of providing a new, modified but less contaminated habitat” 
(EPA, 2005d, p. 6-6).  Based on such balancing, due to the substantial adverse ecological 
impacts summarized above, SED 9 would have a net negative ecological effect and thus 
would not provide overall protection of the environment.   

Summary:  Based on the foregoing considerations, SED 9 would meet the standard of 
providing overall protection of human health.  However, given the long-term harm to the 
unique ecosystem of the PSA that would result from its implementation, SED 9 would not 
meet the standard of providing overall protection of the environment. 

6.10 Evaluation of Sediment Alternative 10  

6.10.1 Description of Alternative 

SED 10 would involve the removal of a total of approximately 242,000 cy of sediment and 
riverbank soil, including 235,000 cy of sediments from approximately 62 acres of the River 
and 6,700 cy of bank soils as part of bank stabilization on 1.6 linear miles of riverbank.  A 
total of 20 acres would be capped after removal.  Specifically, the components of SED 10 
include the following: 

• Reach 5A:  Sediment removal (66,000 cy over 20 acres), followed by capping, in areas 
determined based on ecological criteria described in the 2009 Work Plan; 

• Riverbanks in Reaches 5A and 5B:  Bank stabilization adjacent to certain of the 
sediment removal areas in Reach 5A and areas in Reach 5B determined based on 
ecological criteria described in the 2009 Work Plan (total of 1.6 linear miles), with 
removal of bank soils where necessary as part of the stabilization (6,700 cy);  

• Reach 6 (Woods Pond):  Sediment removal (169,000 cy over 42 acres) in areas with 
PCB concentrations generally greater than 13 mg/kg in the top 6 inches; and  
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• Remainder of Rest of River:  MNR. 

Remediation would proceed from upstream to downstream to minimize the potential for 
recontamination of remediated areas.  Figure 6-28 identifies the remedial action(s) that 
would be taken in each reach as part of SED 10.  

As described in the 2009 Work Plan, SED 10 was developed to minimize the harm caused 
by sediment remediation to the ecology of the Rest of River area, particularly the PSA.  The 
criteria used for selection of locations for sediment removal, bank stabilization, and related 
access roads and staging areas included the following:   

• Targeting areas with a high concentration of PCBs in sediment for removal;  

• Meeting EPA’s acceptable cancer risk range and a non-cancer Hazard Index of 1 for 
direct contact with sediments in all sediment exposure areas;  

• Avoiding areas with a high density of faunal and floral species of concern;   

• Avoiding or minimizing the disturbance of vertical riverbanks and the application of 
engineered stabilization techniques to riverbanks;  

• Avoiding habitat fragmentation to the maximum extent possible; and  

• Otherwise minimizing and mitigating the effect of removal-related activities.   

A flowchart showing how these criteria were applied to select sediment and riverbank areas 
for remediation under SED 10 is provided as Figure 6-29.   

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of SED 10.  It is estimated that SED 10 would require 
approximately 5 years to complete.  A construction timeline for implementation of SED 10 is 
provided in Figure 6-30.  As described in Section 3.1.6.4, this timeline presents a general 
representation of the main components of the reach-specific remedial activities (e.g., 
removal, capping, bank stabilization, etc.), and illustrates the respective contributions of 
each activity to the overall implementation timeline, as well as the extent of activities that 
would be performed concurrently.   

Information on equipment, processes, and methods is provided in this description for 
purposes of the evaluations in this Revised CMS Report.   However, details of the specific 
methods for implementation of the remedy selected would be developed during design 
based on engineering considerations and site conditions.  In addition, various options would 
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be considered in an effort to avoid, minimize, or mitigate the adverse ecological impacts 
from implementation of the selected alternative.  A preliminary assessment of such options 
has been conducted and incorporated into SED 10 for purposes of evaluation, including 
alternate riverbank stabilization techniques, siting options for access roads and staging 
area, timing and sequencing of the work, and use of BMPs (all as discussed in Section 5.2) 
and potential restoration methods (as discussed in Section 5.3).  However, once a remedy 
is selected, such options and procedures would be assessed further during design.   

Site Preparation:  Prior to implementation of remedial activities, access roads and material 
and equipment staging areas would be constructed to support implementation of this 
alternative.  Grubbing and clearing of vegetation would be necessary, and appropriate 
erosion and sedimentation controls would be put in place prior to construction.  Locations of 
the staging areas and access roads for SED 10 were selected considering site conditions 
(e.g., topography, habitat type, presence of residential areas, etc.) observed through site 
visits and aerial photographs, in an effort to minimize impacts on sensitive habitats and local 
communities to the extent practical (see Section 5.2.2).  Areas were specifically selected 
based on accessibility, existing land use, habitat type, and location relative to the floodplain.  
An effort was made, where practical, to avoid sensitive habitats (e.g., forested floodplain 
areas, vernal pools, other wetlands) and heavily populated areas, and to utilize existing 
infrastructure.  The conceptual plans developed for this Revised CMS Report indicate that 7  
staging areas, which would occupy a total of 15 acres (3.3 acres of which would be within 
the floodplain), and nearly 5 miles of temporary access roads covering 11 additional acres 
assuming a 20-foot road width (3.5 miles and 8.5 acres of which would be within the 
floodplain) would be constructed between the Confluence and Woods Pond Dam to support 
implementation of SED 10.  The locations of these staging areas and access roads are 
shown on Figure 6-28.  Further evaluations of the locations for staging areas, access roads, 
and other supporting infrastructure would be conducted during design.   

Sediment Removal:  In Reach 5A, 66,000 cy of sediment covering an area of 20 acres 
would be removed to a depth of 2 feet, followed by placement of a 2-foot cap over the 
removal areas (Figure 6-28).  It is assumed that the excavation would be performed in the 
dry with conventional mechanical excavation equipment.  Sheetpiled cells would be 
established in the River to facilitate removal activities and limit downstream transport of 
PCBs.  The design and construction of the sheetpile system would incorporate site-specific 
conditions to determine the appropriate sheet lengths, sheeting configuration, gauge, and 
depth of embedment, as described in Section 3.1.2.1.  A water treatment system with an 
assumed capacity of 450 gpm, located at each staging area, would be used to treat water 
pumped from the excavation areas.   

In Woods Pond, the sediments in the top 2.5 feet in portions of the Pond that have been 
shown by sampling to contain PCB concentrations generally greater than 13 mg/kg in the 
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top 6 inches would be removed.  This would involve the removal of approximately 169,000 
cy of sediments from an area of approximately 42 acres within Woods Pond.  It is assumed 
that this removal would be performed in the wet, using barge-mounted clamshell 
excavators, with silt curtains placed around the excavation areas.  Periodic water column 
and air sampling would be performed during implementation.     

Cap Placement:  Following sediment removal, a cap would be installed in the dry in Reach 
5A prior to removal of the sheetpile from a removal area.  Cap materials would be 
transported to the River using conventional earth-moving equipment.  It is assumed that the 
cap would contain 12 inches of sand (which may be amended with organic material to 
increase the TOC content) placed over the excavated riverbed, followed by 12 inches of 
armor stone over the sand.  The composition and size of the sand and armor stone would 
be selected during design to limit the potential for migration of PCBs from the underlying 
sediments and to preclude the movement of cap materials during high flow events.   

In Woods Pond, to allow an increase in the water depth in the excavated area, no cap or 
backfill materials would be placed in the excavated areas.  The resulting post-excavation 
surface sediment PCB concentrations in those areas are presented in Section 3.2.4.2.   

Sediment Dewatering and Handling:  Sediment dewatering operations would be performed 
as necessary in the staging areas.  For purposes of this Revised CMS Report, it is assumed 
that gravity dewatering via stockpiling at the staging areas would be used both for 
sediments removed in the dry from Reach 5A and for sediments removed mechanically in 
the wet from Woods Pond.  The addition of stabilization agents (e.g., other dry sediments, 
excavated soils, Portland cement) may be necessary prior to treatment and/or disposal (see 
Section 3.1.5 and Figure 3-1).  Treatment/disposition alternatives have been evaluated 
separately and are discussed in Section 9.  A water treatment system would be used to 
treat water pumped from the excavation areas, as well as any decant water collected from 
excavated materials in the staging areas.   

Bank Stabilization/Soil Removal:  SED 10 would include stabilization of select riverbanks in 
areas along the River in Reach 5A (adjacent to certain sediment removal areas) and in 
Reach 5B, including the removal of 6,700 cy of soil from the banks in these subreaches.  
The areas targeted for stabilization were selected based on criteria developed to avoid or 
minimize the harm to sensitive habitats.  The bank stabilization techniques that are 
assumed to be part of SED 10 for purposes of this Revised CMS Report were described 
generally in Section 3.1.4, with specific details in Appendix G.  They include a combination 
of bioengineering and hard stabilization techniques.  As shown in Appendix G (Section 8), 
this partial or intermittent bank stabilization approach is a standard practice recognized by 
various guidance documents, and can be effective in stabilizing riverbanks provided that the 
potential impacts of the stabilization measures on proximate non-stabilized riverbank areas 
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upstream and downstream of the stabilized banks are evaluated and addressed if 
necessary.  In this case, as also discussed in Appendix G, an evaluation was performed of 
the potential impacts of the bank stabilization measures in the areas originally identified for 
bank stabilization under SED 10 in the 2009 Work Plan on the proximate banks not subject 
to such measures, and the bank stabilization measures were revised to address such 
potential impacts.  The resulting bank stabilization techniques for SED 10 are depicted on 
Figures G-34 through G-40 in Appendix G.   

For purposes of this Revised CMS Report, it is assumed that the riverbank stabilization/soil 
removal work in Reach 5A would be performed in the dry, within the same sheetpiled cells 
used for the removal/capping of the adjacent sediments, employing conventional 
mechanical excavation equipment.  For Reach 5B, it is assumed that the riverbank 
stabilization/soil removal work would be performed in the wet from the top of the riverbank, 
since sediment remediation would not be performed in this reach.    

MNR:  MNR would be implemented in the remainder of the Rest of River (Reaches 5B, 5C, 
5D, and 7 though 16).  As previously discussed, natural recovery processes have been 
documented in portions of the Housatonic River and would be expected to continue 
throughout the Rest of River area at varying rates, due in part to completed and planned 
upstream source control and remediation measures, as well as the remediation that would 
be conducted as part of this alternative.    

Restoration:  For purposes of the evaluations in this Revised CMS Report, it is assumed 
that SED 10 would include restoration of areas that are directly impacted by the sediment 
removal activities, the bank removal/stabilization activities, and ancillary construction 
activities.  The restoration methods assumed for SED 10 for purposes of this Revised CMS 
Report include the conceptual methods described in Section 5.3.1.3 for the aquatic riverine 
habitat in Reach 5A and in Section 5.3.2.3 for the stabilized riverbanks in Reaches 5A and 
5B, with appropriate modifications to reflect the intermittent sediment removals in Reach 5A 
and the intermittent bank stabilization in Reaches 5A and 5B.  Since no capping or 
backfilling would be performed in Woods Pond, no active restoration measures would be 
implemented there following sediment removal.  For the floodplain habitats disturbed by 
access roads and staging areas, the assumed restoration measures would consist of the 
conceptual restoration methods outlined in Section 5.3 for those habitat types.  It is further 
assumed that a more specific and detailed restoration plan would be developed during 
design.  

Institutional Controls:  SED 10 would include the continued maintenance of biota 
consumption advisories, as appropriate, to limit the public’s consumption of fish and other 
biota from the River (see Section 3.8.1 for further discussion of fish consumption 
advisories).  With respect to institutional controls for the management of sediment or soil in 
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connection with future maintenance, repair, construction, or removal projects for dams or 
bridges on the River, SED 10 would rely primarily on existing regulatory requirements, as 
discussed in detail in Section 3.8.2, which would ensure the proper characterization, 
management, and disposition of such materials.  However, as also noted in Section 3.8.2, 
GE would agree that, to the extent that the handling or disposition of these materials would 
involve the incurrence of additional costs attributable solely to the presence of PCBs at 
concentrations that would require special handling or disposition, GE would consider 
reimbursing the owner for those incremental costs. 

Long-Term OMM:  Once implemented, it is assumed that SED 10 would include, for each 
reach involved, a 5-year post-construction monitoring and maintenance program for 
capping and restoration components and a long-term (100-year) monitoring and 
maintenance program. 

The assumed 5-year post-construction OMM program for capped areas under SED 10 
would include the same elements outlined for that program under SED 3 (Section 6.3.1), to 
the extent relevant to SED 10.  Specifically, the assumed 5-year program for the capped 
areas would include visual observations of the caps, supplemented with probing in armor 
stone areas, and repair or replacement of cap material as needed.  The assumed elements 
of the OMM program for the restoration efforts would consist of the elements detailed in 
Section 3.7.1, which are assumed to be performed for a 5-year period after completion of 
installation of the particular restoration measures for SED 10.   

A summary of the assumed long-term (100-year) OMM program for SED 10 was included in 
Table 3-22, referenced in Section 3.7.2.  That program would include sampling of fish and 
the water column using the same program outlined for SED 2 in Section 6.2.1.  It is also 
assumed to include a sediment sampling program, which would occur in Years 5, 10, 15, 
25, 50, 75, and 100 and would include the collection for PCB analysis of 50 surface 
sediment samples from MNR areas and approximately 5 cores (15 samples) from removal 
areas.  Further, following the initial 5-year inspection period described above, it is assumed 
that additional visual inspections of the Reach 5A cap would be conducted in the above-
listed years, to the extent that cap material can be distinguished from the underlying native 
sediments.  In addition, maintenance activities would be implemented, as necessary. 

6.10.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 6.1.2, the evaluation of whether a sediment remedial alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) a comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-term 
adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
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whether SED 10 would be protective of human health and the environment is presented at 
the end of Section 6.10 so that it can take account of the evaluations under those other 
criteria, as well as other aspects of the alternative and other factors relevant to the 
protection of health and the environment.    

6.10.3 Control of Sources of Releases  

Implementation of SED 10 would reduce the potential for future PCB migration from certain 
river sediments and riverbanks.  This alternative would address approximately 62 acres of 
the riverbed and approximately 1.6 linear miles of riverbank, and would include the removal 
of approximately 242,000 cy of sediment and bank soils containing PCB, thereby resulting 
in a reduction in the potential for future PCB transport within the River and onto the 
floodplain for potential human or ecological exposure.  Specifically, SED 10 would result in 
removal of 2 feet of sediments in parts of Reach 5A and 2.5 feet of sediments in 42 acres of 
Woods Pond.  PCBs remaining in the areas of Reach 5A subject to removal would be 
contained by a cap designed to withstand erosion during high flows.  Select banks in 
Reaches 5A and 5B would be addressed through bank stabilization techniques, with bank 
soil removal where appropriate.     

As discussed in Sections 6.1.3 and 6.2.3, the remaining remediation activities to be 
conducted upstream of the Confluence would further reduce the PCBs entering the Rest of 
River; and those activities along with natural recovery processes within the Rest of River 
would further reduce the PCBs in the water column and surface sediments in the Rest of 
River.  Additionally, the existing dams along the River would continue to limit movement of 
PCB-containing sediments within the impoundments behind the dams, thereby further 
reducing the potential transport of those sediments downstream.  While failure of those 
dams could lead to the release of PCB-containing sediments impounded behind them, the 
inspection, monitoring, and maintenance programs and regulatory requirements in place 
under other authorities, as described in Sections 3.8.2 and 6.1.3, would prevent or minimize 
that possibility.  Further, in the event of a dam repair, modification, or removal project, the 
regulatory requirements described in Section 3.8.2 would ensure that any contaminated 
sediments behind the dams would be properly addressed.  Moreover, under SED 10, the 
removal of sediments in Woods Pond with PCB concentrations generally exceeding 13 
mg/kg in the surface would further mitigate the potential for downstream transport of PCBs 
even in the event of dam failure.  

Implementation of SED 10, in combination with upstream source reduction and control, 
would reduce the mass of PCBs transported within the River to downstream reaches and to 
the floodplain, as demonstrated by EPA’s model.  The annual average PCB mass passing 
Woods Pond Dam at the end of the model projection is predicted to decrease by 
approximately 62% from that calculated at the beginning of the model projection period (i.e., 
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from 20 kg/yr to 7.6 kg/yr).  Likewise, SED 10 is predicted to achieve a 62% reduction in the 
average PCB mass passing Rising Pond Dam over this same period (i.e., from 19 kg/yr to 
7.3 kg/yr).  Similarly, the annual average PCB mass transported from the River to the 
floodplain in Reaches 5 and 6 is predicted to decrease by 68% over the model projection 
period (i.e., from 12 kg/yr to 3.9 kg/yr). 

The effects of an extreme flow event were examined using the Year 26 flood.  The impact of 
this flood on surface sediment PCB concentrations can be seen on Figure 6-31b, which 
shows temporal profiles of model-predicted reach-average PCB concentrations in surface 
sediments resulting from the implementation of SED 10 over the 52-year model projection 
period.  Similar to SED 3, the model results for SED 10 indicate that, in reaches subject to 
MNR only (i.e., Reaches 5B, 5C, 5D, 7, and 8), the extreme flow event would not result in 
the exposure of buried PCBs at higher concentrations than those already present in the 
surface sediment prior to the event .  This is supported by the minimal changes (generally 
less than 0.1 mg/kg) in reach-average surface sediment PCB concentrations predicted for 
those reaches (Figure 6-31b).  Within Reach 5A (which involves a combination of 
removal/capping and MNR), EPA’s model also predicts that buried sediments would not be 
exposed during the extreme storm event, and consequently no change in reach-average 
surface sediment PCB concentrations is predicted (Figure 6-31b).302    

As noted above, the remediation in Woods Pond under SED 10 would involve sediment 
removal without a replacement cap or backfill.  The model predictions for Woods Pond 
under this scenario demonstrate that the simulated large flood events would not result in 
any increases in reach-average surface PCB concentrations in the Pond, thus indicating 
that such flood events would not cause buried sediments with higher concentrations of 
PCBs to become exposed in these areas.303   

In addition, since the Woods Pond remediation under SED 10 would result in a 2.5-foot 
increase in water depth over 42 acres, the effect of that remediation on the solids trapping 
efficiency of Woods Pond has been evaluated.  As a result of the increase in depth in the 
shallow portion of the Pond, the solids trapping efficiency of Woods Pond, as predicted by 

                                                      

302  Further evaluation of the stability of cap materials under SED 10 based on model predictions of 
erosion is provided in Section 6.10.5.2.  In addition, that section provides an evaluation of the extent to 
which the intermittent sediment and riverbank remediation in Reach 5A could result in PCB transport 
from areas that would not be subject to PCB removal or stabilization to the remediated river portions.  
That evaluation shows, based on simulations using EPA’s model, that any such impact would not 
reverse or significantly impede the substantial reductions in reach-average surface sediment PCB 
concentration that would result from the implementation of SED 10.   
303  As discussed further in Section 6.10.5.2, the model predictions also show that any PCB input from 
unremediated areas upstream of and within Woods Pond would not reverse or significantly impede the 
significant reductions in PCB concentrations within Woods Pond resulting from SED 10. 
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EPA’s model, would increase by nearly 10% relative to MNR (from 15% under MNR to 24% 
under SED 10). 

6.10.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for SED 10 in accordance with the directions from EPA are listed in Tables S-10.a 
through S-10.c in Appendix C.  The compliance of SED 10 with these potential ARARs is 
discussed below.   

Chemical-Specific ARARs – Water Quality Criteria 

The potential chemical-specific ARARs, set forth in Table S-10.a, include the federal and 
state water quality criteria for PCBs.  To evaluate whether SED 10 would achieve those 
criteria, GE reviewed the water column PCB concentrations predicted by the model for SED 
10.  As discussed in Section 3.5.1 and summarized in Section 6.3.4, the freshwater chronic 
aquatic life criterion of 0.014 µg/L (14 ng/L) is based on a 4-day average not to be 
exceeded more than once every 3 years.  Since it is unclear whether the 4-day averages to 
be used in comparing water quality data to this criterion are to be calculated as rolling 
averages or 4-day “block” averages, 4-day averages have been computed both ways and 
compared to the criterion here, as shown in Table 6-2.  Based on both averaging methods, 
predicted water column concentrations in the Massachusetts portion of the River under 
SED 10 exceed the water quality criterion nearly 100% of the time in Reaches 5B and 5C, 
and on a considerable number of occasions in Reaches 5A, 6, 7, and 8.  Thus, SED 10 
would not achieve this criterion in the Massachusetts portion of the River, although it would 
do so in the Connecticut impoundments. 

However, for the same reasons discussed in Section 6.1.4, the ARARs based on this 
criterion should be waived for SED 10 on the ground that compliance with that requirement 
“will result in greater risk to human health and the environment” than other alternatives 
(CERCLA § 121(d)(4)(B); 40 CFR § 300.430(f)(1)(ii)(C)(2)).  As discussed in prior sections, 
the remedial actions that would be necessary to attain that ARAR – e.g., those incorporated 
in alternatives SED 3 through SED 9 – would unavoidably cause substantial adverse short-
term and long-term harm to the environment.  As also discussed in the prior sections 
evaluating those alternatives, those adverse impacts would outweigh any risks to human 
health and the environment that would result from the exceedances of this ARAR.  EPA’s 
guidance on compliance with ARARs provides an example showing the appropriateness of 
such a waiver in this type of situation:  “For example, attaining the ambient concentration 
level for PCBs spread throughout river sediment might require widespread dredging of the 
sediments, causing an unacceptable release of the pollutant to the water body and 
damaging or disrupting the ecosystem.  Waiving the ARAR for ambient PCB concentrations 
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in the sediment would eliminate the need to conduct such harmful dredging” (EPA, 1988, p. 
1-72). 

The assessment of the ARARs based on the human health-based water quality criterion 
has used the model-predicted annual average water column concentrations presented in 
Table 6-69 (in Section 6.10.5.1 below).  As shown by that table, the predicted annual 
average water column concentrations under SED 10 exceed the federal and Massachusetts 
human health consumption criterion of 0.000064 µg/L (0.064 ng/L) in all reaches.  However, 
as discussed previously, the ARARs based on this criterion should be waived on the ground 
that achievement of those ARARs is technically impracticable for the reasons given in 
Section 6.1.4, including that they could not by achieved by any remedial alternative in any 
reach in Massachusetts or in one or more of the Connecticut impoundments.304   

EPA’s January 15, 2010 conditional approval letter for GE’s 2009 Work Plan directed GE to 
discuss the effect of each alternative on the current listing of the Housatonic River in both 
Massachusetts and Connecticut as an impaired waterbody under Section 303(d) of the 
federal Clean Water Act.  The Housatonic River in Massachusetts is listed as impaired due 
to PCBs and pathogens.  The impact of SED 10 on the PCB water quality criteria in 
Massachusetts was discussed above; its impact on PCB levels in surface sediments, 
surface water, and fish tissue in Massachusetts is discussed in Section 6.10.5.1; and its 
impact on attainment of the relevant IMPGs, including the IMPGs based on the unrestricted 
human consumption of fish from the Housatonic in Massachusetts, is discussed in Section 
6.10.6.  The Housatonic River in Connecticut is listed as impaired based on the CDPH’s fish 
consumption advisory for PCBs for portions of the River in Connecticut (as well as based on 
the presence of e-coli bacteria in some river segments).  The impact of SED 10 on fish PCB 
levels in the Connecticut impoundments is discussed in Section 6.10.5.1, and its impact on 
attainment of the IMPGs based on human fish consumption in the Connecticut 
impoundments is discussed in Section 6.10.6.1.  These evaluations provide an assessment 
of the effect of SED 10 on the impairment listings.305 

                                                      

304  The estimated future water column concentrations in all the Connecticut impoundments under 
SED 10 exceed the proposed Connecticut consumption criterion of 0.00000056 µg/L (0.00056 ng/L).  
As noted in Section 6.1.4, that proposed criterion is below the level of reliable measurement and 
would not be achieved by any remedial alternative in any of the Connecticut impoundments, and thus 
its attainment would also be technically impracticable.  
305  In addition to the comparison to the IMPGs, as noted above, it is our understanding that, in 
developing and revising its fish consumption advisory, the CDPH utilizes as guidance a risk-based 
protocol that specifies unlimited fish consumption at PCB levels < 0.1 mg/kg, one meal per week at 
0.1 - 0.2 mg/kg, one meal per month at 0.21- 1.0 mg/kg, etc., and “do not eat” at levels above 1.9 
mg/kg.  As shown in Table 6-69 (in Section 6.10.5.1 below), use of the CT 1-D Analysis, while highly 
uncertain, indicates that implementation of SED 10 would meet or reach the boundary of the CDPH’s 
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Location-Specific and Action-Specific ARARs 

The potential location-specific and action-specific ARARs identified for SED 10 are listed in 
Tables S-10.b and S-10.c.306  Review of those potential ARARs indicates that SED 10 could 
be designed and implemented to achieve certain of the ARARs.307  Note, in particular, that, 
unlike SED 3 through SED 9, SED 10 would meet the regulatory provisions that require that 
there be no practicable alternative with less adverse impact on the aquatic ecosystem, 
wetlands, or other types of resource areas, because GE has not identified any sediment 
remediation alternative (apart from MNR) with less adverse impact than SED 10.  
Nevertheless, as indicated in Tables S10.b and S-10.c, there are still certain federal and 
state regulatory requirements relating to ecological protection (including regulations 
regarding the protection of the Upper Housatonic ACEC) that would not be met by SED 10.  
These requirements, which are fewer than under any other sediment removal alternative, 
include the following:  

• The requirement of EPA’s and the U.S. Army Corps of Engineers’ regulations under 
Section 404 of the Clean Water Act that a project involving the discharge of dredged or 
fill material (such as SED 10) not contribute to violation of state water quality standards 
(which are not currently met in the Housatonic River); 

• The prohibition on dredging in an ACEC under the Massachusetts Waterways Law and 
its regulations (310 CMR 9.40(1)(b)); 

• The requirement of the Massachusetts water quality certification regulations (314 CMR 
9.01 – 9.08) that a project involving dredging and the discharge of dredged or fill 
material not affect the Estimated Habitat of rare wildlife species listed by the State 
under MESA; 

• The requirements of the Massachusetts Wetlands Protection Act and its implementing 
regulations that implementation of the project not affect the Estimated Habitat of state-
listed rare wildlife species (310 CMR 10.59) and, if this project does not constitute a 

                                                                                                                                                  

unlimited fish consumption criterion of < 0.1 mg/kg by the end of the EPA model’s 52-year projection 
period, resulting in average fillet levels of 0.05 to 0.1 mg/kg.  This provides further insight on the effect 
of SED 10 on the River’s impairment listing in Connecticut.   
306  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
307  For some of these requirements, as discussed for SED 3 in Section 6.3.4 (footnote 132), it is 
assumed that EPA would make the necessary determinations allowed by the regulations.  
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“limited project” under 310 CMR 10.53(3)(q)), certain additional requirements as well 
(e.g., the prohibition on work that results in a loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands within an ACEC [310 CMR 10.55(4)] and 
potentially the requirement to maintain a 100-foot wide area of undisturbed vegetation 
along the river in a Riverfront Area, subject to certain exceptions [310 CMR 
10.58(4)(d)1.]); and 

• The requirements of MESA and its implementing regulations (310 CMR 10.23) that the 
project not result in a “take” of a state-listed species.308 

To the extent that these requirements constitute ARARs, they would need to be waived by 
EPA as technically impracticable (or on some other ground) under CERCLA and the NCP.    

In addition, for the same reasons discussed for SED 3 in Section 6.3.4, it is possible that, in 
the unlikely event that excavated sediments or bank soils under SED 10 should be found to 
constitute hazardous waste under RCRA or comparable state criteria (which is not 
anticipated) and that the temporary staging areas for the handling of those sediments and 
soils are subject to federal and/or state hazardous waste regulations, the staging areas may 
not meet certain location and/or technical requirements for the storage of hazardous waste.  
In that unlikely event, as also discussed in Section 6.3.4, those requirements should be 
waived by EPA as technically impracticable to meet. 

6.10.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for SED 10 has included 
evaluation of the magnitude of residual risk, the adequacy and reliability of the alternative, 
and any potential long-term adverse impacts on human health or the environment, as 
described below.  

6.10.5.1 Magnitude of Residual Risk  

The assessment of the magnitude of residual risk associated with implementation of SED 
10 has included consideration of the extent to which and time over which this alternative 
would reduce potential exposure to PCBs, estimated concentrations of remaining PCBs 

                                                      

308  The MESA evaluations in Appendix L indicate that SED 10 would involve a take of 17 state-listed 
species.  As discussed in Section 5.4, the provision of the MESA regulations that authorizes the 
Director of the MDFW to permit a take of such species under certain conditions does not constitute an 
ARAR for the Rest of River remedial action.    
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available for such exposure, and other aspects of the alternative that would reduce potential 
exposure such as engineering and institutional controls.   

Implementation of SED 10, along with upstream source control and remediation measures 
and natural recovery processes, would reduce the potential exposure of humans and 
ecological receptors to PCBs in sediments, surface water, and fish in the Rest of River area.   
The sediment removal and capping activities in select portions of Reach 5A, 
stabilization/removal of select bank soils in Reaches 5A and 5B, and sediment removal in 
Woods Pond would result in a significant reduction in the potential for exposure to PCBs in 
these areas.  The following table shows, by reach, the average PCB concentrations 
predicted by EPA’s model to be present at the end of the model simulation period (Year 52) 
in the surface sediments, surface water, and fish (including both whole body and fillet-based 
concentrations).  This table uses the same format described in Section 6.1.5.1. 

Table 6-69 – Modeled PCB Concentrations at End of 52-Year Projection Period (SED 
10)  

Reach 

Average 
Surface 

Sediment 
(0-6”) (mg/kg) 

Average 
Surface Water  

(ng/L) 

Average Fish 
(whole body) 

(mg/kg) 

Average Fish 
(fillet)      

(mg/kg)2 

5A 6.7 5.5 21 4.2 

5B 6.6 24 33 6.6 

5C 19 21 29 5.8 

5D (backwaters) 17 -- 55 11 

6 3.7 20 19 3.7 

71 0.4 – 5.0 8 – 17 10 – 22 1.9 - 4.4 

8 2.8 7.9 14 2.7 

CT1 0.03 – 0.05 0.4 – 0.8 0.3 – 0.5 0.05 – 0.1 

Notes:   

1. Values shown as ranges in Reach 7 and CT represent the range of modeled PCB concentrations 
at the end of the projection within the Reach 7 subreaches, and the range of concentrations 
indicated by the CT 1-D Analysis for the four Connecticut impoundments. 

2. Fish fillet concentrations were calculated by dividing the modeled whole-body fish PCB 
concentrations by a factor of 5, as directed by EPA. 
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The potential residual risks to human and ecological receptors from the concentrations 
shown in the above table have been evaluated in the context of the extent to which they 
would achieve the IMPGs, as discussed in Section 6.10.6.309   

Temporal profiles of reach-average PCB concentrations predicted in surface sediments, 
annual average surface water, whole body fish, and fish fillets resulting from the 
implementation of SED 10 over the 52-year model projection period are shown on Figures 
6-31a-c.  These figures show the timeframes over which the model predicts PCB 
concentrations in each medium would be reduced under SED 10.  The general pattern 
exhibited by these temporal profiles is one of a large reduction in PCB concentrations 
associated with the remediation, followed by a period of slow decline or, in some instances, 
a leveling off or increase to a new steady-state concentration determined by upstream PCB 
inputs and natural attenuation processes.  In the surface sediments, this pattern is observed 
mainly in the remediated reaches, while most reaches exhibit this pattern for water column 
and fish concentrations, which illustrates how remediating portions of the upstream area in 
the Rest of River (Reach 5A) translates to reductions in PCBs in downstream areas.  As a 
result of the remediation under SED 10, predicted fish PCB concentrations are reduced 
over the projection period by approximately 77% in both of the remediated reaches (Reach 
5A and Woods Pond) and by 50% to 75% in the other reaches (Figure 6-31c). 310    

PCBs would also remain in the sediments beneath the capped portions of Reach 5A and in 
the surface and subsurface sediments in other portions of the River.  However, in the 
capped portions of Reach 5A, the cap would prevent direct contact with, and effectively 
reduce the mobility of, PCB-containing sediments beneath the cap.  Natural recovery 
through silting-over would occur in the rest of Reach 5A and in the other reaches.  Overall, 
the extent to which SED 10 would mitigate the effects of a flood event that could cause 
PCB-containing sediments that have been contained by a cap or buried due to natural 
processes to become available for human and ecological exposure was discussed in 
Section 6.10.3.  As discussed in that section, the model results for SED 10 indicate that in 
most areas, buried sediments containing PCBs would not become exposed to a significant 
extent during an extreme flow event. 

                                                      

309  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.    
310 As discussed in Appendix I (prepared in response to EPA’s General Comment 17 on the CMS 
Report), if initial conditions in fish are reset based on post-East Branch remediation PCB 
concentrations, predicted percent reductions in fish concentrations under SED 10 range from 66% to 
68% in the remediated reaches (i.e., Reaches 5A and 6) and 37% to 62% in the remaining reaches in 
the PSA and downstream. 
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In addition, potential human exposure to PCBs in fish and other biota would be reduced 
during and after implementation of SED 10 through biota consumption advisories.  Also, a 
long-term monitoring program would be implemented to assess the continued effectiveness 
of this remedial alternative to mitigate potential human and ecological exposures to PCBs.  

6.10.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of SED 10 has included an assessment of the use 
of the technologies under similar conditions and in combination, general reliability and 
effectiveness, reliability of OMM and availability of OMM labor and materials, and technical 
component replacement requirements, as discussed below.   

Use of Technologies under Similar Conditions and in Combination 

As discussed in Section 6.3.5.2, a combination of remedial technologies is often necessary 
to mitigate potential exposure to constituents in sediments.  For example, EPA’s 
Contaminated Sediment Remediation Guidance for Hazardous Waste Sites states that, for 
remediation in “multiple water bodies or sections of water bodies with differing 
characteristics or uses, or different levels of contamination, project managers have found 
that alternatives that combine a variety of approaches are frequently the most promising” 
(EPA, 2005d, p. 3-2).  Similarly, the National Research Council’s 2007 report on Sediment 
Dredging at Superfund Megasites stated that “some combination of dredging, capping or 
covering, and natural recovery will be involved at all megasites” (NRC, 2007, p. 248).  SED 
10 involves such a combination. The SED 10 remedy components were selected for 
application in various reaches of the River based in part on the study and application of 
each technology at other sites.  These components include sediment removal using dry 
excavation techniques (in portions of Reach 5A), sediment removal using mechanical 
dredging techniques (in Woods Pond), and bank stabilization with removal of bank soils 
where necessary (in select areas of Reaches 5A and 5B), capping over the removal areas 
(in Reach 5A), and MNR (in the remaining areas).  These remedial techniques have been 
applied alone and in various combinations at a number of sites containing PCBs, albeit sites 
with different ecological conditions, as discussed in Sections 6.3.5.2 and 6.4.5.2.311    

                                                      

311  Approximately 15% of the approximately 75 completed dredging/removal projects reviewed by GE 
had removal volumes equivalent to or greater than the removal volume of SED 10.   
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General Reliability and Effectiveness – Sediment Remediation Techniques   

SED 10 utilizes sediment remediation technologies that have been shown to be reliable and 
effective in reducing exposure of humans and ecological receptors to PCBs in sediments.  
These include sediment removal, followed by capping in portions of Reach 5A and without 
capping in Woods Pond, and MNR.  As previously discussed in Section 6.3.5.2, under 
certain circumstances, dredging and excavation have been shown to be effective and 
reliable in reducing the long-term potential for exposure of human and ecological receptors 
to PCB-containing sediments, although there are some limitations associated with this 
technology (e.g., sediment resuspension, residual contamination) (EPA, 2005d).  As noted 
by EPA (2005d), capping is also a viable and effective approach for remediating impacted 
sediments.  Finally, EPA has stated that MNR should “receive detailed consideration” where 
site conditions are conducive to such a remedy (EPA, 2005d).  In addition, EPA has noted 
that many contaminants that remain in sediment are not easily transformed or destroyed, 
and that for this reason, “risk reduction due to natural burial through sedimentation is more 
common and can be an acceptable sediment management option” (EPA, 2005d). 

To further assess the reliability and effectiveness of SED 10, model predictions of erosion in 
areas receiving a cap were evaluated to assess cap stability, using the same metrics 
described for this analysis in Section 6.3.5.2.  Under SED 10, a cap would be installed in 
the portions of Reach 5A subject to removal.  Those caps would be designed to resist 
erosion by including an appropriately sized armor layer.  The model inputs for areas 
receiving a cap were specified accordingly, as discussed in Section 3.2.4.5.  Thus, the 
areas receiving a cap under SED 10 are predicted to be 100% stable. 

In its January 15, 2010 conditional approval letter for the 2009 Work Plan, EPA directed GE 
to evaluate the implications of the intermittent sediment and riverbank remediation 
approach in Reach 5A under SED 10 (in which certain segments would be remediated and 
others would be left undisturbed) in terms of the potential for recontamination of the 
remediated portions of the River due to transport of PCBs from the unremediated portions.  
The model simulations implicitly account for any such recontamination.  The objective of 
SED 10 is not to achieve specific concentrations in specific portions of the River, but to 
achieve overall reductions in the average PCB concentrations over the entire Reach 5A, as 
well as downstream, while also minimizing the adverse impacts to the aquatic riverine and 
riverbank habitats in the River.  The intermittent sediment and riverbank remediation in 
Reach 5A would accomplish that objective by substantially reducing the average PCB 
concentrations in the surface sediment, water, and fish in Reach 5A and downstream (as 
shown by the model results discussed in Section 6.10.5.1 above) while minimizing the 
adverse ecological impacts from the remediation (as shown in Sections 6.10.5.3 and 6.10.8 
below).  For example, on a reach-average basis, sediment PCB concentrations in Reach 
5A, as shown by Figure 6-31b, are predicted to decrease from approximately 20 mg/kg to 
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approximately 9 mg/kg immediately following remediation, followed by a continued 
additional decline to approximately 7 mg/kg by the end of the 52-year simulation.  Based on 
these results, EPA’s model predicts that any recontamination of remediated areas would 
not result in increases in reach-average sediment PCB concentrations within Reach 5A.312  
Similarly, the predicted reach-average sediment concentrations in the downstream portions 
of Reach 5 (i.e., Reaches 5B, 5C, and 5D) exhibit consistent declines throughout the model 
simulation (and no increases that would be indicative of PCB releases from unremediated 
portions of Reach 5A).  The declines in these downstream areas result in endpoint 
concentrations that are approximately 30% to 50% lower than levels at the beginning of the 
simulation.   

In the same conditional approval letter, EPA also directed GE to address the implications of 
sediment removal without capping or backfilling in Woods Pond for the long-term efficacy of 
SED 10.  EPA stated specifically that GE should address implications of the fact that, under 
SED 10, the surface sediment in Woods Pond would continue to contain PCBs in most 
areas and would continue to receive PCBs transported from unremediated portions of the 
upstream reaches.  The portion of Woods Pond to be remediated under SED 10 was 
selected on the basis that it contains sediments with the highest PCB concentrations within 
the Pond (i.e., concentrations greater than 13 mg/kg).  As with Reach 5A, the objective of 
this remediation was to achieve a significant reduction in the average PCB concentrations 
in the Pond.  The effectiveness of this remediation in producing such long-term reductions 
can be evaluated through EPA’s model, which implicitly simulates the transport of PCBs 
from unremediated portions of the upstream reaches.  The model results demonstrate that, 
although the Pond would receive PCBs from unremediated portions of the upstream 
reaches, sediment and fish concentrations in the Pond stay low and continue to decline 
after completion of remediation (see Section 6.10.5.1).  As shown by Figure 6-31b, the 
predicted reach-average sediment PCB concentrations within Woods Pond are reduced 
from approximately 40 mg/kg to 7 mg/kg immediately after remediation.  After that initial 
decline, concentrations within Woods Pond are predicted to continue declining, with no 
evidence of increases associated with recontamination from upstream areas, to a 
concentration of approximately 4 mg/kg at the end of the simulation, which represents a 

                                                      

312  On smaller spatial scales, the model does predict that concentrations in remediated areas would 
increase following remediation, but only by small amounts such that significant reductions would still 
be achieved relative to current levels.  Indeed, in the portions of Reach 5A that would be remediated 
under SED 10, the model results for the corresponding spatial bins (i.e., the ¼- to ½-mile reaches 
designated by EPA) show an initial decline to levels less than 0.1 mg/kg immediately after 
remediation, followed by increases in concentration associated with deposition of PCB-containing 
sediments over the next several years.  These increases are approximately 2 mg/kg in one such 
spatial bin and 1 mg/kg in all others, such that even after these increases are taken into account, the 
sediment concentrations within the remediated spatial bins are 85% to 97% (93% on average) lower 
than the pre-remediation concentrations.   
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decrease of approximately 90% relative to current levels.  Figure 6-31c shows that fish 
concentrations within Woods Pond exhibit a similar trend.  These model results indicate that 
SED 10 would achieve significant reductions in PCB concentrations within Woods Pond, 
and that those reductions would not be reversed by recontamination from unremediated 
areas upstream of the Pond. 

General Reliability and Effectiveness – Riverbank Stabilization Techniques   

As noted above, portions of the riverbanks in Reaches 5A and 5B would be stabilized using 
a combination of bioengineering techniques and hard engineering techniques, as noted in 
Section 6.10.1 and described in Section 3.1.4 and Appendix G.  The techniques identified 
for SED 10 would be expected to be effective in stabilizing the banks, while also reducing 
the adverse ecological impacts of bank stabilization compared to stabilizing the banks 
throughout Reaches 5A and 5B.  As discussed in Section 8 of Appendix G, bank 
stabilization measures are often applied to only portions of the banks along a given stretch 
of river.  Bioengineering techniques in particular are conducive to, and typically involve, this 
partial or intermittent bank stabilization approach.  This is an effective method of controlling 
erosion and stabilizing the banks provided that any impacts of such intermittent bank 
stabilization measures on the adjacent portions of the banks that would not be stabilized are 
considered and addressed if necessary.  In the case of SED 10, as noted in Section 6.10.1, 
the impacts of the bank stabilization measures in the areas originally identified for bank 
stabilization in the 2009 Work Plan on the proximate banks that would not be stabilized 
banks have been evaluated.   As discussed in Section 8 of Appendix G, this evaluation 
indicated that, in most areas, the bank stabilization measures would not exacerbate erosion 
on the proximate upstream and downstream banks.  However, in some areas, the bank 
stabilization measures have been extended to avoid or minimize adverse impacts on the 
adjacent non-stabilized banks.  The resulting bank stabilization approach would thus be 
expected to be reliable and effective.313     

General Reliability and Effectiveness – Restoration Techniques 

It is assumed for this Revised CMS Report that the areas affected by SED 10 would be 
subject to restoration (except for the dredged area in Woods Pond, for which such 
measures would be unnecessary), as discussed in the restoration methods subsections in 
Section 5.3.  As previously discussed, there are significant constraints on the ability of 
restoration methods to re-establish the pre-remediation conditions and functions of the 
affected habitats.  These constraints and the consequent likelihood of restoration success 

                                                      

313  The impacts of this intermittent bank stabilization approach on potential recontamination from the 
unremediated banks were discussed above.  



 

 6-351 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

are discussed in Sections 5.3.1.4 for aquatic riverine habitats and 5.3.2.4 for riverbanks, 
and in Sections 5.3.4.4, 5.3.5.4, and 5.3.8.4 for forested floodplain habitats, shrub and 
shallow emergent wetlands, and upland habitats, which would be impacted by access roads 
and staging areas under SED 10.  Those constraints, however, would have less influence 
on restoration success, or at least less overall impact on the ecosystem of the PSA, due to 
the limited areas selected for remediation under SED 10 and the criteria used in selecting 
the areas that would be disturbed (as described above) in an effort to minimize ecological 
impacts.  Thus, while the restoration methods may not be fully effective or reliable in 
returning some of the limited removal areas to their pre-remediation conditions, the 
likelihood of effective restoration is higher under SED 10 than under SED 3 through SED 9.  
(These issues are discussed further in Section 6.10.5.3.)     

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques – including periodic analytical sampling (for fish, water 
column, and sediment), visual monitoring (for caps and restored banks, supplemented with 
sediment probing and/or coring as necessary), and maintenance of the capped areas and 
riverbanks – would be implemented to maintain and track the long-term effectiveness of 
SED 10.  Post-remediation sampling is commonly used to monitor the effectiveness of 
completed sediment removal and capping remedies (EPA, 2005d).  Visual observation of 
the sediment cap and restored banks is considered a reliable means of verifying that the 
capping and stabilization components of the remedy have remained in place.  Should 
changes in the capped riverbed or the riverbank be noted that require maintenance, labor 
and materials needed to perform repairs are expected to be readily available.  

In addition, a monitoring and maintenance program would be implemented for actively 
restored areas to confirm planting survival and areal coverage and to determine whether 
replaced in-river structures (if any) are intact.   This program is outlined in Section 3.7.1.  
Such monitoring is considered a reliable means of tracking the progress of the restoration 
efforts.  The necessary labor and equipment for such a program are expected to be readily 
available.  

Technical Component Replacement Requirements 

The technologies that comprise SED 10 were selected for application in areas of the River 
where site conditions are expected to support long-term reliability and effectiveness with 
minimal maintenance requirements.   However, if erosion of cap and/or bank stabilization 
materials should occur, an assessment would be conducted to determine the need for and 
methods of repair.  Depending on the timing and location of the repair, access roads and 
staging areas may need to be temporarily constructed in the nearby floodplain.  Periodic 
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small-scale repairs not requiring access road reconstruction would likely pose minimal risks 
to humans and ecological receptors that use/inhabit the disturbed river bottom and nearby 
floodplain.    

6.10.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of SED 10 on human health or the 
environment has included identification and evaluation of potentially affected populations, 
long-term adverse impacts on the various habitats that would be affected by SED 10 and 
the biota that use the affected habitats, impacts on the aesthetics and recreational use of 
the River and floodplain, impacts on banks and bedload movement, and potentially 
available measures that may be employed to mitigate these impacts.  

Potentially Affected Populations  

Implementation of SED 10 would alter the habitat of the river areas that would be excavated 
and/or subject to capping, the riverbanks that would be stabilized, and the adjacent 
floodplain areas used for access roads and staging areas.  These habitat alterations would 
affect people using these areas and the fish and wildlife in these areas.  In particular, SED 
10 would affect portions of the mapped Priority Habitats of 20 state-listed rare species, as 
described in Appendix L.  The long-term impacts of SED 10 on the affected habitats and the 
plants and animals that use those habitats, as well as the long-term impacts on the 
aesthetics and recreational use of the affected habitats by people, are discussed below. 

Long-Term Impacts on Aquatic Riverine Habitat in Reach 5A 

SED 10 would involve sediment removal/capping activities in portions of Reach 5A.  The 
long-term post-restoration impacts of such activities on aquatic riverine habitat were 
described generally in Section 5.3.1.4 and are summarized in Section 6.3.5.3 for SED 3.  
Those impacts would include a change in surface substrate type from sand or a 
combination of sand and gravel to armor stone, along with associated alterations in the 
aquatic vegetation (where present), benthic invertebrates, and fish in the area.  Those 
impacts would be expected to last at least until deposition of natural sediments from 
upstream changes the substrate surface back to a condition approximating its prior 
condition and a biotic community consistent with that substrate type recolonizes the 
areas.  As discussed previously, under remedial alternatives involving removal and/or 
capping of an entire reach, that time period is uncertain and could last for many years; 
and the biotic community that develops may differ from the pre-remediation community in 
terms of the abundance of organisms, the mix of species, and the presence of any 
specialized species (including state-listed species) and would likely be dominated by 
invasive species.  However, under SED 10, the sediment removal/capping would take 
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place only in limited, intermittent segments of Reach 5A (as shown on Figure 6-28), 
selected based on the criteria discussed above to minimize the ecological harm from the 
remediation.  Since significant stretches of Reach 5A would remain undisturbed, they 
would serve as a source of native sediments for transport and deposition into the 
remediated segments, and as a source and refuge for aquatic species to aid in the 
recolonization process after remediation is completed.  Thus, populations of aquatic 
plants, invertebrates, and fish from upstream (as well as fish from undisturbed 
downstream areas) would be able to move into the newly restored areas and begin 
recolonization.  Moreover, while there would still be a threat of colonization by invasive 
species, such as those already present in Reach 5A, it would be less than would be the 
case with more extensive stretches of disturbed aquatic habitat.  In these circumstances, 
over the long term, there is a reasonably high potential for recolonization and re-
establishment of pre-remediation conditions and functions in Reach 5A under SED 10. 
 
Long-Term Impacts on Riverbank Habitats  

As previously described, SED 10 would include stabilization of the riverbanks in Reach 5A 
(adjacent to removal areas) and Reach 5B in select areas using techniques described in 
Section 3.1.4 and Appendix G and including bank soil removal in a number of locations.  
These stabilization measures would produce a number of long-term and permanent 
adverse impacts on the riverbank habitat in these reaches.  As described in Sections 
5.3.2.4 and 6.3.5.3, those impacts would include the permanent loss of the vertical and 
undercut banks and mature overhanging trees that are critical to some species, as well as 
long-term reductions in slide and burrow habitat and wildlife access routes between 
terrestrial and aquatic habitats for some species, especially in the areas stabilized with 
riprap.  However, the intermittent nature of the bank stabilization measures in SED 10 
would limit the extent of these impacts and thus minimize the overall adverse habitat 
impacts on the riverbanks in Reaches 5A and 5B.   

Long-Term Impacts on Woods Pond  

Under SED 10, Woods Pond would be remediated by removal of the top 2.5 feet of 
sediments in portions of the Pond, without subsequent capping or backfilling.  While the 
sediment removal actions would remove any living organisms present in the sediments, 
aquatic plants, benthic invertebrates, fish, and other aquatic organisms (e.g., amphibians, 
reptiles) from upstream would be expected to readily recolonize areas of the Pond where 
the modified water depth would allow, since the reaches upstream of the Pond (Reaches 
5B and 5C) would remain undisturbed and thus would be a source of those organisms 
and since the substrate of the Pond itself would not be altered by a cap.  The remediation 
would alter the Pond by increasing the water depth by 2.5 feet in the removal area.  Given 
the existing, relatively shallow water depth in these areas, it is unlikely that this increase 
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in water depth would appreciably reduce the extent of the photic zone.  In areas within the 
photic zone, there is a high potential for the return of invasive species, especially water 
chestnut, which is currently prevalent in the shallow areas of Woods Pond.  However, the 
sediment removal and the increase in water depth would aid in limiting the proliferation of 
invasive species at least for several years.      

Long-Term Habitat Impacts of Supporting Facilities 

The conceptual layout design for SED 10 includes 7 staging areas covering approximately 
15 acres (including 3.3 acres within the floodplain) and approximately 5 miles of temporary 
roadways covering an additional 11 acres (including 3.5 miles and 8.5 acres in the 
floodplain), as shown on Figure 6-28.  The principal habitats affected by these facilities 
(within the boundaries of the Woodlot [2002] natural community mapping) are floodplain 
forests (6.0 acres), shrub and shallow emergent wetlands (2.2 acres), disturbed upland 
habitats such as agricultural fields and cultural grasslands (2.8 acres), and upland forests 
(0.5 acres).314 These impacts would occur mainly in Reaches 5A and 5B, with additional 
limited impacts in Reach 6 to support the remediation there.  Despite the implementation of 
restoration methods for these habitats, as described in the pertinent restoration methods 
subsections of Section 5.3, these habitats would experience long-term adverse impacts.  
The long-term post-restoration impacts on these types of habitats were described generally 
in Sections 5.3.4.4 (for floodplain forests), 5.3.5.3 (for shrub and shallow emergent 
wetlands), and 5.3.8.4 (for upland habitats).  However, since the extent of these supporting 
facilities would be substantially less than under any of the other sediment removal 
alternatives (e.g., affecting 54 acres less than SED 3, the next smallest alternative), the 
extent of the long-term impacts from those facilities would also be less; and thus SED 10 
would not be expected to cause widespread long-term harm within the PSA.  

Long-Term Impacts on State-Listed Species 

As noted above, SED 10 would affect portions of the Priority Habitats of 20 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that SED 
10 would involve a “take” of 17 of these species and would adversely affect a significant 
portion of the local population of at least one of them.   The table below lists the 20 state-

                                                      

314  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under SED 10 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas 
(e.g., agricultural fields and cultural grasslands) (8 acres), with additional impacts occurring in forested 
uplands (5 acres).  Impacts associated with access roads and staging areas in Reach 7 would be 
minimal (approximately 0.3 acre of upland forest), and there would be no impacts from such facilities 
in Reach 8.   
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listed species whose Priority Habitat would be affected by SED 10, along with those for 
which SED 10 would result in a take and those for which SED 10 would or could impact a 
significant portion of the local population: 

Table 6-70 – Impacts of SED 10 on State-Listed Species  

Species with Priority Habitat Affected 
by SED 10 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes No 

Arrow clubtail Yes No 

Black maple Unlikely No 

Bristly buttercup Yes No 

Brook snaketail Yes No 

Bur oak Yes No 

Common moorhen Yes No 

Foxtail sedge Yes No 

Hairy wild rye Unlikely No 

Intermediate spike-sedge Yes No 

Mustard white Yes No 

Narrow-leaved spring beauty Unlikely No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes No 

Riffle snaketail Yes No 

Spine-crowned clubtail Yes Likely 

Triangle floater Yes Yes 

Wapato Yes No 

Wood turtle Yes Unlikely 

Zebra clubtail Yes No 

 

Long-Term Impacts on Aesthetics and Recreational Use  

SED 10 would have some long-term impacts on the aesthetic features of the natural 
environment.  The removal and capping activities in portions of Reach 5A, bank stabilization 
on approximately 1.6 linear miles of riverbank in Reaches 5A and 5B, and removal in 
Woods Pond would alter the appearance of the River during the course of those activities 
and for a period thereafter.  Since the bank stabilization efforts would result in the 
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permanent loss of mature overhanging trees on the stabilized banks, they would 
permanently change the vegetative community on those banks to a more open, exposed 
community, and thus the natural appearance of those banks would never resemble their 
current appearance.  Further, the construction of access roads and staging areas to support 
implementation of SED 10 would also cause long-term impacts on the aesthetics of the 
floodplain.  The construction of such facilities would remove trees and vegetation, including 
in forested areas.  This would change the appearance of these areas until such time that 
they return to their prior state.  As discussed previously, where mature trees are cut down, it 
would take at least 50 to 100 years for the replanted community to develop an appearance 
comparable to its current appearance.  The presence of these cleared areas would detract 
from the natural pre-remediation of those areas until such time as the restoration plantings 
have matured.  However, the areas that would be affected by implementation of SED 10 are 
small relative to the overall PSA, and thus the remediation would be less detrimental to the 
overall aesthetics of the PSA than any other sediment removal alternative in the long term.    

In addition to their aesthetic value, the areas that would be subject to remediation under 
SED 10 include areas used for canoeing, fishing, hiking, and waterfowl hunting.  These 
recreational activities would be disrupted by the implementation of SED 10.  These 
disruptions would last not only during the remediation period, but until the areas have 
sufficiently recovered to support such uses. 

Long-Term Impacts to Fluvial Geomorphic Processes 

In addition to the impacts on bank erosion and lateral channel migration (discussed above), 
the partial stabilization of the banks in Reaches 5A and 5B, as well as the partial capping of 
sediment bed in those reaches, would reduce the supply of sediment to the River.  The 
reduction in sediment load is expected to be relatively minor in comparison to the overall 
sediment load within the river system due to upstream sources as well as sediment input 
from non-stabilized banks and bed sediment.  The potential impacts of such a reduction in 
sediment supply on geomorphological processes within the River, such as sediment 
transport, deposition/erosion patterns, and changes in channel width, depth, and slope, as 
well as on water depth and current velocities in the River, were described for SED 3 in 
Section 6.3.5.3.  As discussed there, based on geomorphological considerations and 
modeling, the reduction in sediment load associated with riverbank stabilization and 
riverbed armoring would not be expected to result in a large-scale, long-term impact on 
these in-river morphologic processes or on in-river hydrologic characteristics such as water 
depth and current velocity.  SED 10 would affect considerably less of both the riverbanks 
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and riverbed than SED 3.  The conclusion for SED 3 therefore applies even more to SED 
10.315   

Armoring of the riverbed would also have little effect on geomorphic processes occurring in 
the River.  The armor stone would not affect sediment transport in the River as the river 
geometry would not be changed.  Boundary conditions such as sediment supply, discharge, 
channel geometry, and roughness are the primary factors affecting geomorphic processes, 
and these attributes would not be greatly affected by the SED 10 remediation.  

The intermittent nature of the sediment remediation in Reaches 5A and 5B under SED 10 
would have the potential for small-scale, localized changes in in-river geomorphic 
processes, but no significant changes in those processes would be expected.  Specifically, 
increases in near-bed and bank shear stress might arise in areas where the channel 
transitions between its natural state and engineered sections, depending on differences in 
effective roughness.  However, it is unlikely that such a situation would occur because the 
equivalent roughness (e.g., based on observed heights of natural sand dunes that develop 
in these reaches) is likely not very different from the roughness that would result from a 
stabilized section of the channel as considered for SED 10 (e.g., based on assumed sizes 
of armor materials).  Additionally, the stabilization under SED 10 would be designed to 
minimize abrupt changes in roughness in these alternating sections.  Finally, any small 
localized areas of erosion that did occur as a result of the intermittent channel remediation 
under SED 10 would be evaluated under the monitoring program and remedial repairs 
developed if necessary. 

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate the long-term adverse impacts caused by the implementation of SED 
10, various restoration methods are available (measures to avoid or minimize adverse 
impacts were described in Section 5.2).  Restoration methods for the types of habitats that 
would be affected by SED 10 are described in Sections 5.3.1.3 for aquatic riverine habitat 
and 5.3.2.3 for the riverbanks, with appropriate modifications for the intermittent sediment 
removals in Reach 5A and intermittent bank stabilization in Reaches 5A and 5B.  They 

                                                      

315  Similar to SED 3, model results for SED 10 suggest that the partial bank stabilization and bed 
armoring included under this alternative, as represented by EPA’s model, would produce some 
relatively large changes in bed elevation in some discrete localized areas (mainly in Reaches 5A and 
5B), but would have a relatively small overall impact on the larger-scale bed elevation changes over 
the 26-year simulation relative to SED 1 (no action).  As expected, the reduction in sediment loading 
due to partial bank and bed remediation under SED 10 is predicted to result in slight decreases in net 
deposition, relative to SED 1 (which included bank and bed erosion), within several areas of the River 
(mainly in Reaches 5A and 5B). 
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would also include the conceptual restoration methods outlined in the other pertinent 
restoration methods subsections in Section 5.3 for the habitats that would be affected by 
access roads and staging areas.    

6.10.6 Attainment of IMPGs  

As part of the evaluation of SED 10, average PCB concentrations in surface sediment and 
fish predicted by EPA’s model at the end of the 52-year projection period have been 
compared to applicable IMPGs.  For these comparisons, model-predicted sediment and fish 
PCB concentrations were averaged in the manner discussed in Section 3.5.  The sections 
below describe the human health and ecological receptor IMPG comparisons for SED 10, 
and those comparisons are shown in Tables 6-71 through 6-76. 

As described below, PCB concentrations in some areas are sufficiently low that certain 
IMPGs would be achieved prior to any active remediation of sediments, while some other 
IMPGs would be achieved at some point within the 52-year model simulation period, and 
other IMPGs would not be met (if at all) for many years after the modeled period.  The 
numbers of years needed to achieve the IMPGs are presented in Tables 6-71 through 6- 
76.316  In addition, figures in Appendix K show temporal profiles of model-simulated PCB 
concentrations for each of the IMPG comparisons described in this section (including the 
estimated time to achieve each IMPG).  Where certain IMPGs would not be achieved by the 
end of the model projection period, the number of years to achieve the IMPGs has been 
estimated by extrapolating the model projection results beyond the 52-year simulation 
period, as directed by EPA, using the extrapolation method described in Section 3.2.1.  As 
previously noted, such extrapolation produces estimates that are highly uncertain.  
Nonetheless, the extrapolated estimates of time to achieve the IMPGs that are not met 
within the 52-year model projection period are described below.317 

                                                      

316  The extent to which SED 10 is predicted to accelerate attainment of the IMPGs relative to natural 
processes can be seen by comparing these tables to the comparable tables for SED 1 (see Section 
4.1.6 above).    
317  Also, as described in Section 3.2, bounding simulations have been conducted with the model to 
evaluate the significance of various assumptions regarding the East Branch PCB boundary condition 
and sediment residual values, as directed by EPA.  For SED 10, in almost all cases, application of the 
“lower bound” assumptions in the model did not result in the attainment of additional IMPGs, beyond 
those attained using the “base case” assumptions, for the receptors/averaging areas described below.  
Therefore, the discussion below focuses on IMPG attainment resulting from the application of the 
“base case” model assumptions; however, the few instances of additional IMPG attainment resulting 
from application of the lower-bound assumptions are noted.  (Full comparisons between model results 
for the base case and lower bound simulations are provided in Appendix K.) 
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6.10.6.1 Comparison to Human Health-Based IMPGs 

For human direct contact with sediments, the average predicted surface sediment (0- to 6-
inch) concentrations for SED 10 would achieve RME IMPG values within EPA’s cancer risk 
range, as well as all non-cancer-based IMPGs, in all eight of the sediment direct contact 
exposure areas in Reaches 5 through 8 (Table 6-71).318  The majority of these IMPGs 
would be met prior to any active remediation, while the others would be achieved over a 
period of approximately 2 to 35 years. 

For human consumption of fish, the average fish PCB concentrations predicted by the 
model after 52 years, when converted to fillet-based concentrations, would not achieve any 
of the IMPGs in Reaches 5 through 8 by the end of the simulation period, except that  the 
CTE IMPGs based on a 10-4 cancer risk would be achieved in Reach 5A and Woods Pond 
and in all subreaches between Woods Pond and Rising Pond Dams (although the 
corresponding CTE IMPGs based on non-cancer impacts would not be achieved) (Table 6-
72).  In the Connecticut impoundments, the CT 1-D Analysis indicates that SED 10 would 
achieve the RME IMPGs based on a 10-4 cancer risk in all of those impoundments, and 
would achieve some of the non-cancer IMPGs in some of the impoundments (Table 6-
72).319     

Extrapolation of the model results beyond the model period indicates that achievement of 
the RME-based IMPGs for unrestricted fish consumption of 50 fish meals per year (based 
on the deterministic approach and on a 10-5 cancer risk as well as non-cancer impacts) 
would take >250 years in the PSA and in Reaches 7 and 8, and 160 to 245 years in the 
Connecticut impoundments. 

                                                      

318  Specifically, SED 10 would achieve all direct contact IMPG values with the exception of the RME 
values based on a 10-6 cancer risk and, in area SA 2, the RME value based on a 10-5 cancer risk for 
adults (which would be slightly exceeded). 
319  In Specific Comment 38 on the CMS Report, EPA directed GE to include a discussion of the 
sensitivity of the model to GE’s use of only largemouth bass in the “blended fish” calculations used for 
human health risk comparisons.  To assess this sensitivity, the method used by EPA in the HHRA to 
calculate a “blended” fish concentration was adapted for use with the species simulated by EPA’s 
FCM (as discussed in Appendix I).  Application of this revised “blended” fish averaging method to 
FCM outputs results in PCB concentrations that are on average 5% higher than those used in the 
comparisons described above.  For SED 10, this change in averaging method (and the resulting 
increase in concentration) results in only two small changes in the IMPG attainment presented in 
Table 6-72.  Specifically, SED 10 would no longer achieve the probabilistic RME non-cancer (child) 
IMPG and the probabilistic CTE 10-4 cancer IMPG in one Connecticut impoundment (Lake Zoar). 
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6.10.6.2 Comparison to Ecological IMPGs 

For benthic invertebrates, predicted average surface sediment PCB concentrations would 
achieve the upper-bound IMPG (10 mg/kg) within the model period in 27 of the 32 
averaging areas, and would also achieve the lower-bound IMPG (3 mg/kg) in 11of those 
areas (Table 6-73).  The time required to achieve the upper-bound IMPG (when attained) 
ranges from <1 to 50 years; however, in areas where this IMPG is not achieved, 
extrapolation of the model results indicates that time to achieve the upper-bound IMPG for 
benthic invertebrates could range between 100 and >250 years. 

For amphibians, predicted surface sediment PCB levels in the backwater areas at the end 
of the modeled period would achieve the upper-bound IMPG (5.6 mg/kg) in 13 of the 29 
backwaters evaluated, and would also achieve the lower-bound IMPG (3.27 mg/kg) in 7 of 
those areas  (Table 6-74).  Time to achieve the IMPGs in backwaters varies between 5 and 
>250 (extrapolated) years for the upper-bound IMPG and between 10 and >250 
(extrapolated) years for the lower-bound IMPG. 

For fish, the model-predicted average whole-body fish PCB concentrations for SED 10 
would achieve the IMPGs for warmwater fish (55 mg/kg) in all reaches, but would not 
achieve the IMPG for coldwater fish (14 mg/kg) in any of the eight subreaches in Reach 7 
(Table 6-75).  Time to achieve the warmwater fish IMPG (where it was not already met at 
the beginning of the model period) ranges from approximately 5 to 35 years.  Estimates of 
the time to achieve the coldwater fish IMPG range from 60 to 170 (extrapolated) years. 

For insectivorous birds (represented by wood ducks) and piscivorous mammals 
(represented by mink), predicted average surface sediment PCB levels in the relevant 
averaging areas exceed the highest selected target sediment level (5 mg/kg) in all relevant 
averaging areas in Reaches 5 and 6, except for two wood duck averaging areas (where 
achievement in those areas would take approximately 5 to 30 years) (Table 6-76).  
Extrapolated estimates of the time required to achieve these target levels range from 70 to 
>250 years for the insectivorous bird levels and from approximately 110 to >250 years for 
the piscivorous mammal levels.320 

For piscivorous birds (represented by osprey), the model-predicted average whole-body fish 
PCB concentrations for the size ranges relevant to this receptor are greater than the IMPG 
                                                      

320  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, SED 10 
has been paired with FP 9.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 10, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3).   
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of 3.27 mg/kg in all reaches (Table 6-75).  Extrapolated estimates of the time required to 
achieve this IMPG range from approximately 80 to >250 years.321 

Finally, for threatened and endangered species (represented by bald eagle), the model-
predicted average whole-body fish PCB concentrations for the relevant size range would 
achieve the IMPG (30.4 mg/kg) in all reaches (Table 6-75).  Time to achieve this IMPG 
ranges from approximately 5 to 35 years.322   

6.10.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which SED 10 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below.  

Reduction of Toxicity:  SED 10 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the sediment.  However, if free NAPL, drums of liquid, or the like 
should be encountered (which is not anticipated), those wastes would be segregated and 
sent off-site for treatment and disposal.     

Reduction of Mobility:  SED 10 would reduce the mobility of PCBs in the River by removing 
approximately 235,000 cy of sediment containing PCBs in Reach 5A (followed by capping) 
and in Woods Pond and by stabilizing portions of the banks in Reaches 5A and 5B, 
including the removal of 6,700 cy of PCB-containing bank soils.  In total, a cap would be 
placed over approximately 20 acres of Reach 5A.  This cap would prevent or minimize the 
mobility of PCBs in the underlying sediments.   

                                                      

321  In Specific Comment 60 on the CMS Report, EPA noted that it disagrees with GE’s assignment of 
feeding preferences for osprey, and provided an alternate parameterization for the osprey diet.  As 
discussed in Appendix I), use of the method proposed by EPA would result in simulated fish tissue 
concentrations that are approximately 16% higher than those calculated by GE and used in the 
comparisons described herein.  However, as shown in Appendix I, this increase in predicted fish tissue 
concentrations would result in no change in the number of averaging areas achieving the piscivorous 
bird IMPG under SED 10. 
322  EPA’s conditional approval letter of January 15, 2010 for GE’s 2009 Work Plan also directed GE to 
consider the impact of each alternative on ecological receptors, including threatened and endangered 
species, in Connecticut.  Estimated surface sediment PCB concentrations in the Connecticut portion 
of the River under SED 10 at the end of the simulation period are 0.03 to 0.05 mg/kg, and estimated 
fish PCB concentrations (whole body) in the Connecticut impoundments at the end of the projection 
period under SED 10 are in the range of 0.3 to 0.5 mg/kg (Table 6-69).  All of these sediment and fish 
concentrations are well below the IMPGs for ecological receptors (including threatened and 
endangered species).      
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Reduction of Volume:  SED 10 would reduce the volume of sediment containing PCBs and 
the mass of PCBs present in the River through the removal of a total of 241,700 cy of 
sediments/bank soils containing approximately 10,600 lbs of PCBs. 

6.10.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of SED 10 has included consideration of the 
short-term adverse impacts of implementing this alternative on the environment 
(considering both ecological effects and increases in GHG emissions), on the local 
communities (as well as communities along transport routes), and on the workers involved 
in the remedial activities.  Short-term adverse impacts are those that would occur during 
and immediately after the performance of the remedial activities in a given area.  Since the 
remedial actions under SED 10 would be spread out over the overall remedial action period 
and area, the short-term impacts would not last for the entire duration of the project in all 
affected areas. 

Impacts on the Environment – Effects Within PSA 

The short-term adverse impacts on the environment resulting from implementation of SED 
10 would include potential impacts to the water column, air, and biota in the Rest of River 
area during excavation and capping; alteration/destruction of benthic habitat in the areas 
subject to those activities; alteration of riverbank habitat and associated biota due to bank 
stabilization activities; and loss of floodplain habitat and biota due to construction of the 
supporting facilities.  Short-term impacts specifically associated with each remedial 
component are described below.   

Sediment Removal:  Sediment removal in Reaches 5A and 6 (235,000 cy over 62 acres) 
would result in some resuspension of PCB-containing sediment due to the invasive nature 
of removal operations.  Resuspension to the water column outside the work area would be 
controlled in Reach 5A as removal activities in those reaches would be conducted in the dry 
using sheetpile containment.  However, the potential exists for suspended or residual 
sediment containing PCBs to be released during sheetpile installation or due to overtopping 
of the sheetpiles during a high flow event.  For Woods Pond, activities would be conducted 
via mechanical dredging in the wet with silt curtains used to mitigate sediment release to 
downstream reaches.  In these areas, some sediment containing PCBs would be released 
from the work area through the dredging/excavation process even though the areas would 
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be surrounded by silt curtains.323  In addition, boat and barge traffic could resuspend 
sediment during the construction phase.     

In addition, sediment removal activities, particularly when conducted in the wet (even with 
the use of silt curtains), would be expected to result in short-term increases in PCB 
concentrations in biota downstream of the removal work areas.  As described in Section 
6.4.8, such increases have been noted at other sites where dredging in the wet has 
occurred (e.g., Upper Hudson River and Grasse River) and even where excavation in the 
dry has been conducted (e.g., Upper ½-Mile Reach); and such results would likewise be 
expected to occur under SED 10.  

The potential also exists during sediment and bank soil removal and related processing 
activities for airborne releases that could impact downwind communities.  

Implementation of SED 10 would cause a loss of aquatic habitat over approximately 20 
acres of the River in Reach 5A where sediment removal would occur.  A general discussion 
of the immediate and near-term impacts of sediment removal and capping in aquatic 
riverine habitats was provided in Section 5.3.1.2, and the short-term impacts of 
removal/capping in Reach 5A were summarized for SED 3 in Section 6.3.8.  These impacts 
include removal of the natural bed material, woody debris, and aquatic vegetation which are 
used as habitat by both fish and benthic invertebrates; direct loss of benthic invertebrates 
and aquatic organisms (e.g., reptiles and amphibians) residing in the sediments during the 
removal; disruption and displacement of fish; alteration of habitat for birds and mammals 
that live adjacent to the River and feed and disperse in areas subject to remediation; and 
colonization by invasive plant species.  However, under SED 10, these impacts would occur 
in a considerably smaller extent of aquatic riverine habitat than under all previously 
discussed sediment removal alternatives, since SED 10 would affect much less of that 
habitat (e.g., 22 acres less than SED 3, the next smallest alternative).  

SED 10 would also cause a short-term loss of aquatic habitat over at least 42 acres in 
Woods Pond where sediment removal would occur.  A general discussion of the immediate 
and near-term impacts of sediment removal in such impoundments was provided in Section 
5.3.3.2.  For SED 10, these impacts would include removal of the current structural habitat, 
aquatic vegetation, and any viable organisms present in the sediments subject to removal, 
a well as disruption and displacement of fish and other mobile animals in and near the 
removal areas and of birds and mammals that feed on those organisms.  

                                                      

323  Examples of other sites where mechanical dredging has caused resuspension, generally on the 
order of 3%, were provided in prior sections.  If 3% of the PCB mass dredged in Woods Pond under 
SED 10 were lost to the water column, that would equate to approximately 135 lbs of PCBs.  
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Bank Stabilization:  Bank stabilization activities in the portions of Reaches 5A and 5B 
subject to such activities would have immediate effects on the riparian corridor bordering 
the River.  Those impacts were described generally in Section 5.3.2.2 and summarized for 
SED 3 in Section 6.3.8.  However, under SED 10, these impacts would be much more 
limited in extent than under SED 3 through SED 9, since SED 10 would involve bank 
stabilization over only a total of 1.6 linear miles of banks versus 14 linear miles under those 
prior alternatives. 

Supporting Facilities:  Construction of access roads staging areas in the floodplain and 
other areas near the River would result in the loss of habitat in those areas and the wildlife 
that they support.  It is anticipated that SED 10 would require a total of approximately 26 
acres for access roads and staging areas (approximately 12 acres within the 10-year 
floodplain).  The habitat types affected were identified in Section 6.3.5.3; they are the same 
as those that would be affected by such facilities under SED 3 except that they would cover 
a smaller area.  (For comparison, the facilities required for SED 3 would affect a total of 81 
acres, with 47 in the floodplain.)  Thus, the short-term adverse impacts on these habitats 
from the construction and use of access roads and staging areas under SED 10 would be 
generally the same as those listed in Section 6.3.8 for the support facilities under SED 3, 
except that they would occur in substantially fewer areas.  In particular, any habitat 
fragmentation resulting from SED 10 would be much less severe than that from SED 3 or 
any of the other sediment removal alternatives. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through sediment 
removal/capping and related ancillary activities during the implementation of SED 10.   

The total calculated emissions from SED 10 would amount to approximately 37,000 tonnes 
of GHG emissions, with 9,300 tonnes resulting from direct emissions (primarily from 
construction activities and transportation), 900 tonnes from indirect emissions (associated 
with electricity for water treatment), and the remaining 27,000 tonnes from off-site emissions 
(primarily from manufacture of steel sheeting and of cement for stabilization, as well as 
diesel refining).  The total GHG emissions estimated for this alternative are equivalent the 
annual output of 7,000 passenger vehicles.   

Impacts on Local Communities and Communities Along Transport Routes  

SED 10 would result in short-term impacts to the local communities in the Rest of River 
area.  These short-term effects would include disruption of recreational canoeing and other 
river-related and land-side activities along the River and within the floodplain due to the 
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remediation and the construction of access roads and staging areas, as well as increased 
noise and truck traffic.  Under SED 10, these impacts would affect portions of Reach 5 and 
6 for an estimated 5 years. 

Impacts on Recreational Activities:  As noted above, recreational activities in the areas that 
would be affected by SED 10 include fishing, canoeing, hiking, and waterfowl hunting.  
During the period of remedial construction, restrictions on such recreational uses of the 
River and floodplain would be imposed in the areas in which remediation-related activities 
are taking place.  Due to safety considerations, boaters, hikers, anglers, and hunters would 
not be able to use the River or floodplain in the areas where such activities are being 
conducted.  Further, bank stabilization activities in portions of Reaches 5A and 5B would 
remove the ability of recreational anglers, hunters, and hikers to use those bank portions 
during construction.  Aesthetically, the presence of the heavy construction equipment and 
cleared or disturbed areas would detract from the visually undisturbed nature of the area.  

Increase in Truck Traffic:  Due to the need to deliver equipment and capping/stabilization 
materials to the work areas and to remove excavated materials from the work areas, truck 
traffic in the area would increase over current conditions.  It is expected that this increased 
truck traffic would persist for the duration of SED 10 (approximately 5 years).  As an 
example, if 20-ton capacity trucks were used to transport excavated sediments and bank 
soils from the staging areas to the disposal or treatment facilities, it would take 
approximately 19,900 truck trips to do so (1,990 truck trips per year for a 5-year 
implementation period).  Additional truck trips would be necessary to transport capping and 
stabilization materials (sand and stone), as well as materials for the construction of staging 
areas and access roads, to the site.  Assuming the use of 16-ton capacity trucks for local 
hauling of such materials, approximately 9,200 additional truck trips (1,840 truck trips per 
year) would be required for that purpose.  The increased traffic would increase noise levels 
and emissions of vehicle/equipment exhaust and nuisance dust to the air.  Noise in and 
near the construction zone could affect those residents and businesses located near the 
work areas.   

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the sediment remedial alternatives.  This analysis 
focuses on the increased truck traffic that would be necessary to transport clean materials 
to the site for implementation of the alternatives and to dispose of used access road and 
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staging area materials following completion of remediation.324  This analysis indicates that 
the increased truck traffic associated with SED 10 would result in an estimated 0.89 non-
fatal injuries due to accidents (average annual non-fatality injury estimate of 0.17) with a 
probability of 59% of at least one such injury, and an estimated 0.04 fatalities from 
accidents (average fatality estimate of 0.008) with a probability of 4% of at least one such 
fatality.  

Potential Measures to Avoid, Minimize of Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.325  These 
measures would consist of the ones identified in Section 5.7 above.  Despite the 
implementation of these measures, some detrimental effects of construction and short-term 
impacts and risks associated with implementation of SED 10 would be inevitable. 

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing SED 10.  
Implementation of SED 10 is estimated to involve 242,568 man-hours over a 5-year 
timeframe.  The analysis in Appendix N of potential risks to workers from implementation of 
the sediment alternatives indicates that implementation of SED 10 would result in an 
estimated 2.24 non-fatal injuries to workers (average annual non-fatality injury estimate of 
0.44) with a probability of 89% of at least one such injury, and an estimated 0.02 worker 
fatalities (average annual fatality estimate of 0.005) with a probability of 2% of at least one 
such fatality.  Engineering controls and OSHA procedures designed to mitigate risks to 
remediation workers would be instituted.    

6.10.9 Implementability 

6.10.9.1 Technical Implementability  

The technical implementability of SED 10 has been evaluated considering the factors 
identified below.  

                                                      

324  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
treatment or disposal facilities are evaluated under the relevant treatment/disposition alternatives. 
325 The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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General Availability of Technologies:  SED 10 would be implemented using well-established 
and available in-river remediation methods and equipment.    Similarly, land-based support 
areas would be constructed using commonly available construction technologies.  Further, 
well-established and readily available equipment would also be used to monitor the 
remedial alternative both during and following implementation. 

Ability To Be Implemented:  The technologies and process options that are part of SED 10 
would be technically implementable in the reaches where they would be applied.  Sediment 
removal with subsequent capping would be performed in the dry in portions of Reach 5A.  
Removal in the dry was used in the Upper ½-Mile Reach and the 1½-Mile Reach of the 
Housatonic River, and the same techniques could be used in Reach 5A.  Sediment removal 
in the wet would be performed in Woods Pond using mechanical dredging techniques.  
Removal in the wet has also been used at other sites, as noted in Section 6.4.5.2.  Given 
the capping to current grade in Reach 5A and the deepening in Woods Pond, there would 
be no loss of flood storage capacity. 

Riverbank stabilization, including the removal of bank soils where necessary, would be 
performed on portions of the banks in Reaches 5A and 5B.   Conceptual stabilization 
techniques were described in Section 3.1.4 and Appendix G, but the actual stabilization 
techniques that would be used if this alternative were selected would be determined 
through the detailed design process.  Those techniques would be designed to avoid any 
significant net reduction in flood storage capacity in any relevant river stretches.    

MNR with institutional controls would be implemented in all other reaches.  Monitoring to 
track changes in PCB concentrations following the SED 10 remedial activities could be 
performed using readily available methods and materials, such as have been used 
previously in the River.  Similarly, the continued maintenance of biota consumption of 
advisories would be expected to use similar techniques to those used previously. 

Support facilities in the floodplain area necessary for implementation of SED 10 could 
readily be constructed using commonly available construction techniques.    

Reliability:  The remediation technologies that comprise SED 10 are reliable, as shown 
through implementation at other sites and in portions of the Housatonic River upstream of 
the Confluence.  The use of these technologies at other sites was described in Sections 
6.3.5.2 and 6.4.5.2.  However, as discussed in Sections 6.10.5.2 and 6.10.5.3, the habitat 
restoration technologies for some of the affected habitats cannot be considered reliable in 
terms of their ability to re-establish the pre-remediation conditions and functions of those 
habitats, although this should be less of a problem for SED 10 than for the other sediment 
removal alternatives due to the lesser extent of the disturbances. 
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Availability of Space for Support Facilities:  Implementation of SED 10 would require 
construction of access roads and staging areas at various locations within the floodplain.  
As noted above, approximately 26 acres of space (assuming that the necessary access 
agreements can be obtained) would be needed, and appear to be available to support the 
SED 10 activities based on preparation of a conceptual site layout (assuming that the 
necessary access agreements can be obtained).  Development of access roads and 
staging areas would be sequenced and constructed appropriately over the approximate 5-
year implementation period for SED 10.       

Availability of Cap/Stabilization Materials:  Materials required for cap placement and bank 
stabilization must be of suitable quality for their intended purposes.  Approximately 69,600 
cy of sand/fill/stone materials would be required for capping and bank stabilization activities 
(i.e., 34,700 cy of sand/clean fill and 34,900 cy of armor stone and riprap).  For purposes of 
this Revised CMS Report, adequate material sources are assumed to be locally available, 
based on the availability and use of similar materials for the removal actions completed in 
the Upper ½-Mile and 1½-Mile Reaches.  An evaluation would be performed during design 
to confirm suitable material availability. 

Ease of Conducting Additional Corrective Measures:  Future corrective measures, if needed 
to perform cap or bank maintenance or conduct additional remediation, would likely be 
implementable, subject to the same technical and logistical constraints applicable to the 
initial implementation of SED 10.  Ease of implementation would be directly related to the 
extent of the additional corrective measure (i.e., area and/or volume to be addressed) and 
the ease of access (i.e., location of target area and proximity of access areas). 

Ability to Monitor Effectiveness:  The effectiveness of SED 10 would be determined over 
time through long-term monitoring to document reductions in PCB concentrations in water 
column, sediment, and fish tissue in various reaches of the River.  Periodic monitoring (i.e., 
visual observation and sampling) of the capped sediments and restored riverbanks would 
allow for an evaluation of cap integrity and effectiveness, as well as bank stability.  Such 
activities have been successfully performed on the upper portion of the Housatonic River 
and at other sites previously.  Equipment and methods for this type of monitoring are readily 
available.   

6.10.9.2 Administrative Implementability  

The administrative implementability of SED 10 has been evaluated in consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 



 

 6-369 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Regulatory Requirements:  Implementation of SED 10 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action (unless waived).  An evaluation of compliance with potential ARARs 
for SED 10 is provided in Tables S-10.a through S.10-c in Appendix C and summarized in 
Section 6.10.4.   

Access Agreements:  Implementation of SED 10 would require GE to obtain access 
permission from the owners of properties that include riverbank or floodplain areas where 
remedial work or ancillary facilities would be necessary to carry out the alternative.  
Although many of these areas are owned by the State or the City of Pittsfield (which have 
agreed to provide access), it is anticipated that access agreements may be required from 
approximately 20 to 25 other landowners to implement SED 10.  Obtaining such access 
agreements could be problematic in some cases.  If GE should be unable to obtain access 
agreements with particular property owners, GE would request EPA’s assistance. 

Coordination with Agencies:  Implementation of biota consumption advisories would require 
coordination with state public health departments and/or other appropriate agencies in the 
dissemination of information to the public and surrounding communities regarding those 
advisories.  In addition, obtaining access to state-owned lands would require coordination 
with the state agencies that own that land.  Finally, both prior to and during implementation 
of SED 10, GE would need to coordinate with EPA, as well as state and local agencies, to 
provide as-needed support with public/community outreach programs.   

6.10.10 Cost 

The estimated total cost to implement SED 10 is $82 M (not including treatment or 
disposition of removed materials). The estimated total capital cost is $73.5 M, assumed to 
occur over a 5-year construction period.  Estimated annual OMM costs include costs for a 
5-year inspection and maintenance program for the restored riverbed (visual observations 
only), riverbanks, and restored staging areas and access roads; these costs range from 
$15,000 to $375,000 per year (depending on which reach is being monitored), resulting in a 
total cost of $2.9 M.  The estimated annual OMM costs for SED 10 also include 
implementation of a long-term water, sediment, and fish monitoring program, as well as 
implementation of institutional controls, for a period of 100 years following completion of 
construction activities on a reach-specific basis.  The estimated costs for this long-term 
program range from approximately $32,500 to $447,000 per year (depending on the extent 
of monitoring occurring within a given year), resulting in a total cost of $5.8 M.  The 
following summarizes the total capital and OMM costs estimated for SED 10. 
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SED 10 Est. Cost Description

Total Capital Cost $73.5 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $8.7 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$82 M Total cost of SED 10 in 2010 dollars 

 
The total estimated present worth cost of SED 10, which was developed using a discount 
factor of 7%, a 5-year construction period, and an OMM period of 100 years on a reach-
specific basis, is approximately $68 M.  More detailed cost estimate information and 
assumptions for each of the sediment alternatives are included in Appendix Q.  

These costs do not include the costs of associated floodplain remediation or the costs of 
treatment/disposition of removed sediments/bank soils.  The estimated costs for the 
combination of SED 10 and FP 9 are presented in Section 8.2.9, and the estimated costs 
for combinations of sediment remediation and treatment/disposition alternatives are 
presented in Section 10.   

6.10.11 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 6.10.2, the evaluation of whether SED 10 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below.   

General Effectiveness: As discussed previously, SED 10 would result in a reduction in the 
potential for exposure of human and ecological receptors to PCBs in sediments, surface 
water, and fish by:  (a) permanently removing 235,000 cy of PCB-containing sediments in 
Reaches 5A and 6 and placing a cap over the underlying sediments in the Reach 5A 
removal areas; (b)  stabilizing select riverbanks in Reaches 5A and 5B, including removal of 
6,700 cy; and (c) relying on natural recovery processes in other areas.  As shown in Section 
6.10.3, implementation of SED 10, along with ongoing remedial activities upstream of the 
Confluence, is predicted to reduce the annual PCB mass in the River passing Woods Pond 
Dam from 20 to 7.6 kg/yr, that passing Rising Pond Dam from 19 to 7.3 kg/yr, and that 
transported from the River to the floodplain in Reaches 5 and 6 from 12 to 3.9 kg/yr over the 
modeled period.     

Further, as shown in Section 6.10.5.1, EPA’s model predicts that implementation of SED 10 
would result in a substantial permanent reduction in sediment and fish PCB concentrations.  
For example, the model predicts that the fish PCB concentrations (whole body) would be 
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reduced over the modeled period from 70-110 mg/kg to approximately 20-55 mg/kg in 
Reaches 5 and 6, from 30-60 mg/kg to approximately 15-20 mg/kg in the Reach 7 
impoundments, from 30 mg/kg to 14 mg/kg in Rising Pond, and from 1-2 mg/kg to 0.3-0.5 
mg/kg in the Connecticut impoundments. 

Compliance with ARARs:  As explained in Section 6.10.4, review of the chemical-specific 
ARARs indicates that SED 7 would not achieve the freshwater aquatic life water quality 
criterion of 0.014 µg/L or the human health water quality criterion of 0.000064 µg/L.  
However, as also discussed in that section, the latter should be waived as technically 
impracticable, and the former should be waived on the ground that the actions necessary to 
achieve that criterion would result in greater risk to the environment than alternatives that do 
not achieve that criterion. Review of the potential location-specific and action-specific 
ARARs indicates that SED 10 could be designed and implemented to meet most of those 
ARARs, but that some federal and state regulatory requirements would not be met.  As a 
result, to the extent that those requirements constitute ARARs, they would also need to be 
waived by EPA as technically impracticable (or on some other ground) under CERCLA and 
the NCP. 

Human Health Protection:  As shown in Section 6.10.6.1, accepting EPA’s HHRA, SED 10 
would provide protection of human health from direct contact with sediments, since it would 
achieve sediment PCB levels within EPA’s cancer risk range and below the target non-
cancer HI of 1 in all sediment direct contact exposure areas, with the majority of these 
IMPGs met at the present time.  For human consumption of fish, the fish PCB 
concentrations predicted to result from SED 10 at the end of the 52-year simulation period, 
when converted to fillet-based concentrations, would not achieve the IMPG levels based on 
RME assumptions (i.e., those based on unrestricted consumption of Housatonic River fish) 
in any reaches in Massachusetts.  In the Connecticut impoundments, the CT 1-D Analysis 
indicates that SED 10 would achieve the RME IMPGs based on a 10-4 cancer risk in all of 
those impoundments within the model period, and would achieve some of the non-cancer 
IMPGs in some of the impoundments.  Where the levels for unrestricted fish consumption 
are not achieved, institutional controls – i.e., fish consumption advisories – would continue 
to be used to protect human health from fish consumption. 

Environmental Protection:  As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  
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As discussed in Section 6.1.6.2, the model results indicate that SED 10 would achieve the 
IMPG levels for some ecological receptor groups.  Specifically, SED 10 would achieve fish 
PCB levels below the IMPGs for protection of warmwater fish and threatened and 
endangered species within the modeled period.  For other receptor groups, SED 10 would 
achieve the IMPG levels in some areas.  Specifically, SED 10 would result in PCB levels in 
sediments at the end of the modeled period that: (a) are within or below the IMPG range for 
benthic invertebrates (3 to 10 mg/kg) in 27 of the 32 averaging areas, and (b) are within or 
below the IMPG range for amphibians (3.27 to 5.6 mg/kg) in 13 of the 29 backwaters.  The 
fish levels predicted for SED 10 exceed the coldwater fish IMPG (14 mg/kg) and the fish 
IMPG for piscivorous birds (3.2 mg/kg) in all relevant reaches, and the predicted sediment 
levels exceed the highest selected target sediment level (5 mg/kg) developed to assess 
protection of insectivorous birds and piscivorous mammals in all relevant averaging areas 
(except two wood duck averaging areas).  

As discussed in Section 2.1.1, attainment of IMPGs, as only one of the Selection Decision 
Factors under the Permit, is not determinative of whether an alternative would provide 
overall protection of the environment, but rather is a consideration to be balanced against 
the other Selection Decision Factors.  Under SED 10, while the IMPGs would not be 
achieved for some receptors and areas, the local populations of these receptors extend 
beyond the areas of the IMPG exceedances (i.e., to other areas of suitable habitat within 
the Rest of River where the IMPGs would be achieved and/or to nearby areas outside the 
Rest of River), as discussed previously.  In these circumstances, the IMPG exceedances 
are not indicative of adverse effects that would prevent the maintenance of healthy local 
populations of these receptors, let alone negatively impact the overall wildlife community in 
the Rest of River area.  This is supported by the fact that field surveys conducted by both 
EPA and GE, as well as other existing ecological information identified in Section 5.1.1, 
have documented the presence of numerous and diverse invertebrate, fish, amphibian, 
reptile, bird, and mammal species (including state-listed rare species) in the PSA despite 
the fact that PCBs have been present in that area for over 70 years. 

More significantly, while SED 10 would have some adverse ecological impacts, it would 
minimize the severe and widespread short-term, long-term, and, in some cases, permanent 
adverse ecological impacts that would result from more extensive remediation to achieve 
additional IMPGs.  Those impacts were described in the evaluation sections on SED 3 
through SED 9.  As noted above, the standard of “overall protection” of the environment 
includes a balancing of the short-term and long-term ecological impacts of the alternatives 
with the residual risks.  In particular, “it is important to determine whether the loss of a 
contaminated habitat is a greater impact than the benefit of providing a new, modified but 
less contaminated habitat” (EPA, 2005d, p. 6-6).  Based on such balancing, SED 10 would 
provide overall protection of the environment, since it would (a) reduce the PCB exposure 
levels of ecological receptors and provide additional protection from the PCB effects found 
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in the ERA, while at the same time (b) minimizing the severe ecological harm from 
remediation to achieve additional IMPGs and causing the least amount of environmental 
damage of any of the sediment removal alternatives.   

Summary:  Based on the foregoing considerations, SED 10 would meet the standard of 
providing overall protection of human health and the environment. 

 

 



Table 6-1.  Summary of volume calculations, removal depths and areas by subreach for all SED alternatives.

5A 5B 5A/B
Banks

5C
(Upper Section)

5C
(Lower Section)

5 Backwaters
(Small)

5 Backwaters
(Large)

Woods Pond
(Shallow)

Woods Pond
(Deep Hole)

7A, D, F, H
(Reach 7 Channel)

7B
(Columbia Mill

Dam Imp.)

7C
(Former Eagle Mill 

Dam Imp.)

7E
(Willow Mill
Dam Imp.)

7G
(Glendale

Dam Imp.)
Rising Pond (Shallow) Rising Pond

(Deep) 9 to 17 Total

Approach No action No action No action No action No action No action No action No action No action No action No action No action No action No action No action No action No action
Criteria --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Removal depth --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Removal volume (cy) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Replacement engr. cap (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Replacement backfill (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Engineered Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Thin Layer Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
MNR (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Approach MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR
Criteria --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Removal depth --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Removal volume (cy) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Replacement engr. cap (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Replacement backfill (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Engineered Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Thin Layer Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
MNR (acres) 42 27 --- 20 37 18 68 37 23 164 10 8 8 12 19 22 --- 515
Approach Removal MNR Stabilization MNR TLC Only MNR MNR TLC Only TLC Only MNR MNR MNR MNR MNR MNR MNR MNR
Criteria Full reach --- Operational --- Full reach --- --- Full reach Full reach --- --- --- --- --- --- --- ---
Removal depth 2-ft --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Removal volume (cy) 134,000 --- 35,000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 169,000
Replacement engr. cap (acres) 42 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 42
Replacement backfill (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Engineered Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Thin Layer Cap only area (acres) --- --- --- --- 37 --- --- 37 23 --- --- --- --- --- --- --- --- 97
MNR (acres) --- 27 --- 20 --- 18 68 --- --- 164 10 8 8 12 19 22 --- 376
Approach Removal Removal/TLC Only Stabilization TLC Only EC Only TLC Only/MNR TLC Only/MNR Removal TLC Only MNR MNR MNR MNR MNR MNR MNR MNR
Criteria Full reach Velocity/depth Operational Full reach Full reach PCBs: 15 ppm 1 PCBs: 15 ppm 1 Full reach Full reach --- --- --- --- --- --- --- ---
Removal depth 2-ft 2-ft --- --- --- --- --- 1.5-ft --- --- --- --- --- --- --- --- ---
Removal volume (cy) 134,000 39,000 35,000 --- --- --- --- 89,000 --- --- --- --- --- --- --- --- --- 297,000
Replacement engr. cap (acres) 42 12 --- --- --- --- --- 37 --- --- --- --- --- --- --- --- --- 91
Replacement backfill (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Engineered Cap only area (acres) --- --- --- --- 37 --- --- --- --- --- --- --- --- --- --- --- --- 37
Thin Layer Cap only area (acres) --- 15 --- 20 --- 7 54 --- 23 --- --- --- --- --- --- --- --- 119
MNR (acres) --- --- --- --- --- 11 14 --- --- 164 10 8 8 12 19 22 --- 268
Approach Removal Removal Stabilization Removal EC Only TLC Only/MNR TLC Only/MNR Removal EC Only MNR MNR MNR MNR MNR TLC Only TLC Only MNR
Criteria Full reach Full reach Operational Full reach Full reach PCBs: 15 ppm 1 PCBs: 15 ppm 1 Full reach Full reach --- --- --- --- --- Full reach Full reach ---
Removal depth 2-ft 2-ft --- 2-ft --- --- --- 1.5-ft --- --- --- --- --- --- --- --- ---
Removal volume (cy) 134,000 88,000 35,000 66,000 --- --- --- 89,000 --- --- --- --- --- --- --- --- --- 412,000
Replacement engr. cap (acres) 42 27 --- 20 --- --- --- 37 --- --- --- --- --- --- --- --- --- 126
Replacement backfill (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Engineered Cap only area (acres) --- --- --- --- 37 --- --- --- 23 --- --- --- --- --- --- --- --- 60
Thin Layer Cap only area (acres) --- --- --- --- --- 7 54 --- --- --- --- --- --- --- 19 22 --- 102
MNR (acres) --- --- --- --- --- 11 14 --- --- 164 10 8 8 12 --- --- --- 227
Approach Removal Removal Stabilization Removal Removal Removal/TLC Only Removal/TLC Only Removal EC Only MNR TLC Only TLC Only TLC Only TLC Only TLC Only EC Only MNR
Criteria Full reach Full reach Operational Full reach Full reach PCBs: 50 ppm / 1 ppm 2 PCBs: 50 ppm / 1 ppm 2 Full reach Full reach --- Full reach Full reach Full reach Full reach Full reach Full reach ---
Removal depth 2-ft 2-ft --- 2-ft 2-ft 1-ft 1-ft 1.5-ft --- --- --- --- --- --- --- --- ---
Removal volume (cy) 134,000 88,000 35,000 66,000 120,000 1,000 23,000 89,000 --- --- --- --- --- --- --- --- --- 556,000
Replacement engr. cap (acres) 42 27 --- 20 37 1 14 37 --- --- --- --- --- --- --- --- --- 178
Replacement backfill (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Engineered Cap only area (acres) --- --- --- --- --- --- --- --- 23 --- --- --- --- --- --- 22 --- 45
Thin Layer Cap only area (acres) --- --- --- --- --- 14 41 --- --- --- 10 8 8 12 19 --- --- 112
MNR (acres) --- --- --- --- --- 3 13 --- --- 164 --- --- --- --- --- --- --- 180
Approach Removal Removal Stabilization Removal Removal Removal/TLC Only Removal/TLC Only Removal EC Only MNR Removal/TLC Only Removal/TLC Only Removal/TLC Only Removal/TLC Only Removal/TLC Only EC Only MNR
Criteria Full reach Full reach Operational Full reach Full reach PCBs: 10 ppm / 1 ppm 3 PCBs: 10 ppm / 1 ppm 3 Full reach Full reach --- PCBs: 3 ppm 4 PCBs: 3 ppm 4 PCBs: 3 ppm 4 PCBs: 3 ppm 4 PCBs: 3 ppm 4 Full reach ---
Removal depth 3 to 3.5-ft 2.5-ft --- 2-ft 2-ft 1-ft 1-ft 2.5-ft --- --- 1.5-ft 1.5-ft 1.5-ft 1.5-ft 1.5-ft --- ---
Removal volume (cy) 218,000 109,000 35,000 66,000 120,000 5,000 46,000 148,000 --- --- 12,000 7,000 9,000 15,000 15,000 --- --- 805,000
Replacement engr. cap (acres) --- --- --- 20 37 3 29 37 --- --- 5 3 4 6 6 --- --- 150
Replacement backfill (acres) 42 27 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 69
Engineered Cap only area (acres) --- --- --- --- --- --- --- --- 23 --- --- --- --- --- --- 22 --- 45
Thin Layer Cap only area (acres) --- --- --- --- --- 12 27 --- --- --- 5 5 4 6 13 --- --- 72
MNR (acres) --- --- --- --- --- 3 12 --- --- 164 --- --- --- --- --- --- --- 179
Approach Removal Removal Stabilization Removal Removal Removal Removal Removal Removal MNR Removal Removal Removal Removal Removal Removal MNR

Criteria
Full reach, to 

1 ppm horizon
Full reach, to 1 ppm 

horizon Operational Full reach, to 1 
ppm horizon

Full reach, to 1 
ppm horizon Full reach, to 1 ppm horizon Full reach, to 1 ppm

horizon
Full reach, to 1 
ppm horizon

Full reach, to 1 
ppm horizon --- Full reach, to 1 ppm 

horizon
Full reach, to 1 ppm 

horizon
Full reach, to 1 ppm 

horizon
Full reach, to 1 ppm 

horizon
Full reach, to 1 ppm 

horizon
Full reach, to 1 ppm 

horizon ---

Removal depth 4-ft 3.5-ft --- 3-ft 3-ft 2-ft 3-ft 6-ft 6-ft --- 2-ft 2-ft 2-ft 2-ft 7-ft 7-ft ---
Removal volume (cy) 268,000 153,000 35,000 99,000 180,000 57,000 331,000 355,000 220,000 --- 32,000 25,000 25,000 39,000 217,000 251,000 --- 2,287,000
Replacement engr. cap (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Replacement backfill (acres) 42 27 --- 20 37 18 68 37 23 --- 10 8 8 12 19 22 --- 351
Engineered Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Thin Layer Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
MNR (acres) --- --- --- --- --- --- --- --- --- 164 --- --- --- --- --- --- --- 164

Alternative

SED 8

SED 6

SED 5

SED 4

River Reach

SED 1

SED 7

SED 2

SED 3
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Table 6-1.  Summary of volume calculations, removal depths and areas by subreach for all SED alternatives.

5A 5B 5A/B
Banks

5C
(Upper Section)

5C
(Lower Section)

5 Backwaters
(Small)

5 Backwaters
(Large)

Woods Pond
(Shallow)

Woods Pond
(Deep Hole)

7A, D, F, H
(Reach 7 Channel)

7B
(Columbia Mill

Dam Imp.)

7C
(Former Eagle Mill 

Dam Imp.)

7E
(Willow Mill
Dam Imp.)

7G
(Glendale

Dam Imp.)
Rising Pond (Shallow) Rising Pond

(Deep) 9 to 17 Total
Alternative

River Reach

Approach Removal Removal Stabilization Removal Removal Removal/EC Only 5 Removal/EC Only 5 Removal 5 Removal 5 MNR Removal 5 Removal 5 Removal 5 Removal 5 MNR

Criteria Full reach Full reach Operational Full reach Full reach PCBs: 1 ppm / water depth 6 PCBs: 1 ppm / water depth6 Full reach Full reach ---
Full reach / shear stress 

7 Full reach / shear stress 7
Full reach / shear stress 

7
Full reach / shear stress 

7 ---

Removal depth 2-ft 2-ft --- 2-ft 1.5-ft 1-ft 3-ft 3.5-ft 1-ft --- 1 to 1.5-ft 1 to 1.5-ft 1 to 1.5-ft 1 to 1.5-ft ---
Removal volume (cy) 134,000 88,000 35,000 66,000 90,000 23,000 86,000 207,000 37,000 --- 22,000 19,000 19,000 24,000 --- 921,000
Replacement engr. cap (acres) 42 27 --- 20 37 14 54 37 23 --- 10 8 8 12 --- 333
Replacement backfill (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Engineered Cap only area (acres) --- --- --- --- --- 1 2 --- --- --- --- --- --- --- --- 3
Thin Layer Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
MNR (acres) --- --- --- --- --- 3 12 --- --- 164 --- --- --- --- --- 179
Approach Removal MNR Stabilization MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR MNR

Criteria
Minimize 
ecological 

harm8
---

Minimize 
ecological 

harm8
--- --- --- --- --- --- --- --- --- --- --- ---

Removal depth 2-ft --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Removal volume (cy) 66,000 --- 6,700 --- --- --- --- --- --- --- --- --- --- --- --- 241,700
Replacement engr. cap (acres) 20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 20
Replacement backfill (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Engineered Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Thin Layer Cap only area (acres) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
MNR (acres) --- 27 --- 20 37 18 68 164 10 8 8 12 19 22 --- 413

Notes:
1 For backwaters in SED 4 and SED 5, thin layer capping occurs for entire backwaters with average PCBs > 15 ppm; delineation based on model-predicted 0-6" sediment PCBs at the end of validation.
2 For backwaters in SED 6, removal occurs in areas > 50 ppm, TLC only in areas <50 and >1 ppm; delineation based on 0-12" Theissen Polygons; volumes and areas are approximate due to limited data coverage.
3 For backwaters in SED 7, removal occurs in areas > 10 ppm, TLC only in areas <10 and >1 ppm; delineation based on 0-12" Theissen Polygons; volumes and areas are approximate due to limited data coverage.
4 For Reach 7 impoundments and Rising Pond shallow area in SED 7, removal occurs in areas > 3 ppm, with TLC only in the rest; delineation based on 0-12" Theissen Polygons; volumes and areas are approximate due to limited data coverage.
5 Engineered cap in backwaters and replacement cap in Woods Pond, Reach 7 impoundments, and Rising Pond for SED 9 contains an active or sorptive layer.
6 For backwaters in SED 9, removal occurs in areas with PCBs > 1 ppm and water depth less than 4 feet, and EC only occurs in areas with PCBs > 1 ppm water depths greater than 4 feet; delineation based on 0-12" Theissen Polygons; volumes and areas are approximate due to limited data coverage.
7 For the Reach 7 impoundments and Reach 8 in SED 9, 1-ft removal occurs in areas of low shear stress, and 1.5-ft removal occurs in areas of high shear stress (see Appendix F for analysis and delineation of high and low shear stress areas).
8 Criteria for selection of sediment remediation areas in Reach 5A and bank stabilization areas in Reaches 5A & 5B for SED 10 are described in Section 6.10.1 and Figure 6-29.
Abbreviations:  Monitored Natural Recovery (MNR); Thin-layer Cap (TLC);  Engineered Cap (EC)

41

---
---

SED 10

SED 9

PCBs: generally >13 ppm

---

---
---

Removal 5

---

Removal

2.5-ft
169,000

---

Full reach / shear stress 7

1 to 1.5-ft
71,000

---
---
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Table 6-2. Summary of predicted exceedances of freshwater chronic aquatic life criterion for SED alternatives.

SED 1/2 SED 3 SED 4 SED 5 SED 6 SED 7 SED 8 SED 9 SED 10
5A (Holmes Road) 126 2 2 2 2 10 4 2 33
5B (New Lenox Road) 1095 0 0 0 0 3 0 0 1095
5C (WP Headwaters) 1095 0 2 0 0 0 0 0 1069
6 (Woods Pond Dam) 1095 0 0 0 0 0 0 0 875
7B (Columbia Mill Dam) 1095 0 2 0 0 0 0 0 853
7E (Willow Mill Dam) 587 0 3 0 0 0 0 0 75
7G (Glendale Dam) 284 2 3 3 0 0 0 0 51
8 (Rising Pond Dam) 226 5 5 4 0 0 0 0 49
Bulls Bridge 0 0 0 0 0 0 0 0 0
Lake Lillinonah 0 0 0 0 0 0 0 0 0
Lake Zoar 0 0 0 0 0 0 0 0 0
Lake Housatonic 0 0 0 0 0 0 0 0 0

SED 1/2 SED 3 SED 4 SED 5 SED 6 SED 7 SED 8 SED 9 SED 10
5A (Holmes Road) 29 0 0 0 0 2 1 0 8
5B (New Lenox Road) 274 0 0 0 0 1 0 0 274
5C (WP Headwaters) 274 0 1 0 0 0 0 0 266
6 (Woods Pond Dam) 274 0 0 0 0 0 0 0 217
7B (Columbia Mill Dam) 274 0 1 0 0 0 0 0 213
7E (Willow Mill Dam) 150 0 1 0 0 0 0 0 18
7G (Glendale Dam) 72 1 1 1 0 0 0 0 13
8 (Rising Pond Dam) 60 1 1 1 0 0 0 0 11
Bulls Bridge 0 0 0 0 0 0 0 0 0
Lake Lillinonah 0 0 0 0 0 0 0 0 0
Lake Zoar 0 0 0 0 0 0 0 0 0
Lake Housatonic 0 0 0 0 0 0 0 0 0

Number of Predicted Exceedances in Last 3 Years of Model Projection (Rolling Average)

PSA

Reaches 
7/8

CT

Reach (Location)Reach

CT

Reach Reach (Location)
Number of Predicted Exceedances in Last 3 Years of Model Projection (Block Average)

PSA

Reaches 
7/8

10/5/2010 10:25 AM
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Table 6-4.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 1 / SED 2), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
12 16 23 3.4 4.2 1.2 7.6 3.0

10-6 Cancer 4.5 > 250 > 250 243 0 0 0 220 0

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 22 0 0 0 0 0
10-6 Cancer 36 0 0 8 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 > 250 > 250 > 250 > 250 > 250 34 > 250 > 250

10-5 Cancer 13 35 86 120 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 30 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 52-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

RME

CTE

RME

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor

Average 0-6" Sediment PCB Concentration (mg/kg)1
IMPG 

(mg/kg)

CTE

Exposure 
Assumptions Risk Level
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Table 6-5.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 1 / SED 2), including the time to achieve in years (in italics). 

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
7.3 9.3 7.4 9.5 8.6 6.4 5.7 6.3 5.5 4.1 3.2 3.5 2.8 3.6 0.2 0.1 0.08 0.08

10-6 Cancer 0.0019 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250

10-5 Cancer 0.019 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 230 200 170 167

10-4 Cancer 0.19 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 31 26 6 5
Non-Cancer -- Child 0.026 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 203 173 143 140
Non-Cancer -- Adult 0.062 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 128 98 68 65
10-6 Cancer 0.049 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 148 119 89 85

10-5 Cancer 0.49 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 231 > 250 214 > 250 0 0 0 0

10-4 Cancer 4.9 82 123 98 136 132 78 69 78 64 34 9 10 7 10 0 0 0 0
Non-Cancer -- Child 0.19 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 31 26 6 5
Non-Cancer -- Adult 0.43 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 244 > 250 226 > 250 0 0 0 0
10-6 Cancer 0.0064 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250

10-5 Cancer 0.064 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 125 96 66 62

10-4 Cancer 0.64 240 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 232 205 243 188 233 0 0 0 0
Non-Cancer -- Child 0.059 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 132 103 73 69
Non-Cancer -- Adult 0.12 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 71 26 6 5
10-6 Cancer 0.057 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 135 106 75 72

10-5 Cancer 0.57 249 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 243 216 > 250 199 246 0 0 0 0

10-4 Cancer 5.7 71 107 81 122 113 63 52 62 38 11 7 8 4 7 0 0 0 0
Non-Cancer -- Child 0.71 232 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 222 195 231 178 222 0 0 0 0
Non-Cancer -- Adult 1.5 174 > 250 226 249 > 250 192 201 202 206 149 122 145 106 141 0 0 0 0

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

Deterministic

Probabilistic

RME
(5th percentile)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

CTE
(50th 

percentile)

Bass 
Fillets

CTE

RME

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue 
Type

Assessment 
Type
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Table 6-6.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 1 / SED 2),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 1.9 46 1
R5A_02 3.7 63 20
R5A_03 6.4 67 40
R5A_04 29 > 250 > 250
R5A_05 13 199 78
R5A_06 7.7 IT 12
R5A_07 15 244 98
R5A_08 17 > 250 133
R5A_09 9.9 > 250 39
R5A_10 16 > 250 > 250
R5A_11 18 > 250 > 250
R5B_01 9.6 > 250 28
R5B_02 8.5 IT 0
R5B_03 4.7 204 0
R5B_04 5.7 248 0
R5B_05 5.6 115 0
R5C_01 7.2 > 250 0
R5C_02 8.0 > 250 8
R5C_03 4.9 120 0
R5C_04 6.1 132 8
R5C_05 37 > 250 > 250
R5C_06 29 > 250 194

6 Woods Pond 16 210 97
0.43 0 0
4.2 > 250 0
4.1 > 250 0
1.4 0 0
1.2 0 0
0.74 0 0
5.1 194 0
0.40 0 0

8 Rising Pond 2.9 21 0

Notes

2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 
IT = Increasing trend in model extrapolation; no time-to-achieve estimated.

IMPG (mg/kg)

7E
7F
7G

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach

5A

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

7H

7A
7B
7C
7D



ktr - I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\IMPG_attainment\SED\Base_Case\Tables_IMPG_comparison_SED1.xls - Sediment_Amphibians
10/5/2010 - 10:33 AM

Table 6-7.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 1 / SED 2),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 5.7 113 54
BWS_02 1.8 5.9 109 57
BWS_03 1.9 3.0 48 31
BWS_04 0.30 23 > 250 > 250
BWS_06 0.56 2.2 30 12
BWS_07 0.12 5.4 > 250 4
BWS_08 0.35 37 > 250 > 250
BWS_09 0.28 19 > 250 > 250
BWS_10 1.5 16 > 250 > 250
BWS_11 0.11 2.1 10 5
BWS_12 1.7 6.1 109 61
BWS_13 0.37 10 > 250 > 250
BWS_14 0.57 8.8 > 250 213
BWS_15 0.90 8.9 167 107
BWS_16 1.0 3.2 52 23
BWS_17 0.58 2.4 32 6
BWS_18 0.84 2.3 32 12
BWS_19 0.99 20 > 250 > 250
BWS_20 1.3 5.8 95 55
BWL_01 2.1 11 180 124
BWL_02 5.5 5.7 97 54
BWL_03 2.4 3.6 58 25
BWL_04 2.1 4.4 81 32
BWL_05 12 14 200 146
BWL_07 22 20 > 250 > 250
BWL_08 4.1 13 > 250 183
BWL_09 7.0 15 > 250 228
BWL_10 6.4 13 > 250 223
BWL_11 4.6 2.3 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Small 
Backwaters
(< 2 acres)

Large 
Backwaters
(> 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)
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Table 6-8.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 1 / SED 2), including the time 
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
28 36 29 36 34 25 22 24 21 16 13 14 11 14

49 44 49 42 32 25 27 22
25 23 24 19 18 9.2 16 11 10 6.5 5.5 7.0 4.4 7.7
21 22 23 21 22 11 16 12 11 7.4 6.1 7.3 5.0 7.8

Warmwater fish tissue (whole 
body)

55 5 8 0 36 7 0 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 173 179 181 183 130 104 123 89

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 31 9 24 25 7 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 211 > 250 > 250 244 > 250 173 > 250 203 244 133 119 171 94 156

Notes Key
1 Model endpoint concentrations after 52-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Coldwater fish protection - trout below PSA
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Table 6-9.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 1 / SED 2),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 4.3 129 72 48
KM 2 11 199 131 100
KM 3 13 > 250 > 250 > 250
KM 4 15 > 250 > 250 > 250
KM 5 19 > 250 > 250 > 250
KM 6 9.7 > 250 > 250 179
KM 7 6.3 IT IT IT
KM 8 7.3 > 250 180 106
KM 9 7.0 > 250 186 105

KM 10 18 > 250 > 250 > 250
KM 11 20 > 250 > 250 > 250

Reach 6 KM 12 19 > 250 231 181

Pisciviorous Mammals (mink)

1 3 5

11 > 250 > 250 197

17 > 250 > 250 213

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 52-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 
IT = Increasing trend in model extrapolation; no time-to-achieve estimated.

Sediment Target Level (mg/kg)3

Exposure Area4
Average 0-6" Sediment 

PCB Concentration 
(mg/kg)2

Sediment Target Level (mg/kg)3

Exposure 
Area1

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2
Reach

Reaches 5A/5B

Reaches 5C/5D/6

Reaches 
5C/5D

Reach 5A

Reach 5B



Table 6-10 - 2008 Housatonic River Adult Largemouth Bass Sampling PCB and % Lipids Data

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Sample ID: 5B/C-LMB-1 5B/C-LMB-2 5B/C-LMB-3 5B/C-LMB-4 5B/C-LMB-5 5B/C-LMB-6 5B/C-LMB-7 5B/C-LMB-8 5B/C-LMB-9 5B/C-LMB-10
Parameter Date Collected: 09/03/08 09/03/08 09/03/08 09/03/08 09/03/08 09/03/08 09/03/08 09/03/08 09/03/08 09/03/08
PCB Congeners
Total PCB Congeners-offal 63 120 110 120 34 15 14 50 63 54
Total PCB Congeners-fillet 4.2 4.5 9.5 5.3 1.2 1.3 1.5 5.1 8.9 9.3
Conventionals
%Lipids-offal 5.6 7.0 5.6 8.8 4.9 2.3 3.9 5.6 7.6 7.3
%Lipids-fillet 0.49 0.81 1.1 0.52 1.1 0.48 1.1 0.85 1.6 2.8

Sample ID: 5B/C-LMB-11 5B/C-LMB-12 5B/C-LMB-13 5B/C-LMB-14 5B/C-LMB-15 WP-LMB-1 WP-LMB-2 WP-LMB-3 WP-LMB-4 WP-LMB-5
Parameter Date Collected: 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08
PCB Congeners
Total PCB Congeners-offal 73 74 48 30 110 79 59 54 54 79
Total PCB Congeners-fillet 3.2 8.0 1.8 3.1 9.5 4.7 1.2 1.3 0.56 2.3
Conventionals
%Lipids-offal 4.6 3.3 3.8 5.6 6.3 4.5 3.3 3.0 2.8 4.2
%Lipids-fillet 0.46 0.70 0.29 1.6 0.93 0.37 0.12 0.097 0.050 0.14

Sample ID: WP-LMB-6 WP-LMB-7 WP-LMB-8 WP-LMB-9 WP-LMB-10 WP-LMB-11 WP-LMB-12 WP-LMB-13 WP-LMB-14 WP-LMB-15
Parameter Date Collected: 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08
PCB Congeners
Total PCB Congeners-offal 53 65 62 35 67 63 39 150 74 39
Total PCB Congeners-fillet 1.5 0.52 0.53 2.5 J 0.78 0.89 0.39 1.5 1.5 0.76
Conventionals
%Lipids-offal 4.1 1.8 4.8 2.8 3.4 2.3 2.5 3.9 4.6 3.5%Lipids offal 4.1 1.8 4.8 2.8 3.4 2.3 2.5 3.9 4.6 3.5
%Lipids-fillet 0.12 0.069 0.092 0.44 0.16 0.10 0.098 0.095 0.25 0.11

Sample ID: RP-LMB-1 RP-LMB-2 RP-LMB-3 RP-LMB-4 RP-LMB-5 RP-LMB-6 RP-LMB-7 RP-LMB-8 RP-LMB-9 RP-LMB-10
Parameter Date Collected: 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/04/08 09/05/08
PCB Congeners
Total PCB Congeners-offal 26 34 31 46 37 56 49 23 52 70
Total PCB Congeners-fillet 5.4 2.3 1.9 1.2 2.7 3.0 9.3 4.0 1.1 2.2
Conventionals
%Lipids-offal 4.1 4.6 3.3 4.2 3.8 1.3 5.1 3.8 2.6 3.4
%Lipids-fillet 0.91 0.37 0.41 0.26 0.23 0.26 0.16 1.1 0.26 0.24

Notes:
1.
2.

3.
4.

Samples were collected by ARCADIS, and submitted to Northeast Analytical, Inc. for analysis of PCBs and % Lipids.
Samples have been validated as per Field Sampling Plan/Quality Assurance Project Plan (FSP/QAPP), General Electric Company, Pittsfield, Massachusetts, ARCADIS (approved March 15, 2007 and 
re-submitted March 30, 2007).
Total PCB Congeners results are presented in parts per million, ppm.   
Sample ID prefix represents associated river reach (5B/C - reach 5B/C; WP - Woods Pond; RP - Rising Pond).

Data Qualifiers:

J - Indicates that the associated numerical value is an estimated concentration.
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Table 6-11 - 2008 Housatonic River YOY Sample Results

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Sample ID
Date 

Collected
Fish 

Species

1016  -1221, 
-1232   -

1242, -1248  
(mg/kg)     

Aroclor-
1254       

(mg/kg)

Aroclor-
1260       

(mg/kg)
Total PCB  

(mg/kg)

Percent 
Lipid       
(%)

HR2
HR2-LB-183 9/29/2008 LB ND(5.0) 6.8 12 18.8 2.6
HR2-LB-184 9/29/2008 LB ND(2.5) 3.7 7.3 11 2.4
HR2-LB-185 9/29/2008 LB ND(5.0) 6.8 13 19.8 2.7
HR2-LB-186 9/29/2008 LB ND(5.0) 6.5 12 18.5 2.8
HR2-LB-187 9/29/2008 LB ND(5.0) 5.8 11 16.8 2.7
HR2-LB-188 9/29/2008 LB ND(5.0) 5.4 10 15.4 2.5
HR2-LB-189 9/29/2008 LB ND(5.0) 5.8 11 16.8 2.9
HR2-YP-190 9/29/2008 YP ND(5.0) 5.9 11 16.9 2.8
HR2-YP-191 9/29/2008 YP ND(6.7) 8.0 18 26 2.0
HR2-YP-192 9/29/2008 YP ND(3.3) 5.5 9.7 15.2 2.4
HR2-YP-193 9/29/2008 YP ND(3.3) 4.7 8.7 13.4 2.1
HR2-YP-194 9/29/2008 YP ND(3.3) 4.8 9.0 13.8 1.7
HR2-YP-195 9/29/2008 YP ND(5.0) 6.0 11 17 2.1
HR2-YP-196 9/29/2008 YP ND(5.0) ND(5.0) 9.0 9 1.8
HR2-BG-197 9/29/2008 BG ND(2.0) 3.0 4.5 7.5 3.0
HR2-BG-198 9/29/2008 BG ND(2.0) 3.3 5.3 8.6 3.0
HR2-BG-199 9/29/2008 BG ND(2.0) 3.4 5.3 8.7 2.8
HR2-BG-200 9/30/2008 BG ND(2.0) 2.9 4.6 7.5 2.6
HR2-BG-264 10/2/2008 BG ND(1.8) 3.4 5.6 9 3.6
HR2-BG-265 10/2/2008 BG ND(2.0) 3.2 5.5 8.7 3.3
HR2-BG-266 10/2/2008 BG ND(1.7) 2.8 4.6 7.4 3.3

Woods Pond
WP-LB-201 9/30/2008 LB ND(5.0) 8.1 13 21.1 1.8
WP-LB-202 9/30/2008 LB ND(5.0) 5.8 9.8 15.6 2.3
WP-LB-203 9/30/2008 LB ND(5.0) 7.8 13 20.8 2.1
WP-LB-204 9/30/2008 LB ND(5.0) 6.3 10 16.3 1.9
WP-LB-205 9/30/2008 LB ND(5 0) 9 2 16 25 2 2 0WP-LB-205 9/30/2008 LB ND(5.0) 9.2 16 25.2 2.0
WP-LB-206 9/30/2008 LB ND(5.0) 9.3 16 25.3 1.8
WP-LB-207 9/30/2008 LB ND(5.0) 9.1 14 23.1 2.0
WP-YP-208 9/30/2008 YP ND(2.5) 4.6 7.6 12.2 1.9
WP-YP-209 9/30/2008 YP ND(5.0) 6.4 11 17.4 2.5
WP-YP-210 9/30/2008 YP ND(5.0) 14 23 37 2.8
WP-YP-211 9/30/2008 YP ND(5.0) 7.3 12 19.3 2.7
WP-YP-212 9/30/2008 YP ND(5.0) 6.7 11 17.7 2.6
WP-YP-213 9/30/2008 YP ND(5.0) 7.2 12 19.2 2.8
WP-YP-214 9/30/2008 YP ND(5.0) 6.2 9.8 16 2.6
WP-BG-215 9/30/2008 BG ND(3.3) 4.9 7.6 12.5 2.8
WP-BG-216 9/30/2008 BG ND(2.5) 4.9 7.7 12.6 2.8
WP-BG-217 9/30/2008 BG ND(3.3) 5.0 7.5 12.5 2.8
WP-BG-218 9/30/2008 BG ND(3.3) 6.1 9.5 15.6 3.7
WP-BG-219 9/30/2008 BG ND(1.3) 3.7 5.7 9.4 2.3
WP-BG-220 9/30/2008 BG ND(1.3) 3.9 6.0 9.9 2.0
WP-BG-221 9/30/2008 BG ND(3.3) 5.3 8.1 13.4 2.8
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Table 6-11 - 2008 Housatonic River YOY Sample Results

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Sample ID
Date 

Collected
Fish 

Species

1016  -1221, 
-1232   -

1242, -1248  
(mg/kg)     

Aroclor-
1254       

(mg/kg)

Aroclor-
1260       

(mg/kg)
Total PCB  

(mg/kg)

Percent 
Lipid       
(%)

Glendale Dam
GD-LB-243 10/1/2008 LB ND(1.5) 2.2 4.4 6.6 2.5
GD-LB-244 10/1/2008 LB ND(1.5) 2.3 4.1 6.4 2.3
GD-LB-245 10/1/2008 LB ND(1.5) 2.0 3.4 5.4 2.6
GD-LB-246 10/1/2008 LB ND(1.5) 1.7 3.0 4.7 2.3
GD-LB-247 10/1/2008 LB ND(1.5) 1.7 2.8 4.5 2.5
GD-LB-248 10/1/2008 LB ND(1.5) 1.9 3.2 5.1 2.5
GD-LB-249 10/1/2008 LB ND(1.5) 2.5 4.8 7.3 2.6
GD-YP-250 10/1/2008 YP ND(1.5) 2.4 4.2 6.6 2.1
GD-YP-251 10/1/2008 YP ND(1.5) 2.8 4.5 7.3 2.4
GD-YP-252 10/1/2008 YP ND(1.5) 2.3 3.9 6.2 2.4
GD-YP-253 10/1/2008 YP ND(1.5) 1.9 3.4 5.3 1.7
GD-YP-254 10/1/2008 YP ND(1.5) 2.3 3.8 6.1 2.4
GD-YP-255 10/1/2008 YP R 4.3J 6.9J 11.2J 3.0
GD-YP-256 10/1/2008 YP ND(1.5) 2.7 4.7 7.4 3.2
GD-BG-257 10/1/2008 BG ND(1.0) 1.4 1.7 3.1 2.7
GD-BG-258 10/1/2008 BG ND(1.0) 1.5 1.6 3.1 2.9
GD-BG-259 10/1/2008 BG ND(1.4) 1.6 1.8 3.4 2.8
GD-BG-260 10/1/2008 BG ND(1.0) 1.5 1.6 3.1 3.2
GD-BG-261 10/1/2008 BG ND(1.1) 1.6 1.7 3.3 2.8
GD-BG-262 10/1/2008 BG ND(1.0) 1.3 1.3 2.6 2.4
GD-BG-263 10/1/2008 BG ND(1.0) 1.5 1.6 3.1 2.6

HR6
HR6-LB-222 9/30/2008 LB ND(0.33) 0.40 0.74 1.14 1.0
HR6-LB-223 9/30/2008 LB ND(0.51) 0.84 1.7 2.54 2.6
HR6-LB-224 9/30/2008 LB ND(1.1) ND(1.1) 2.1 2.1 3.0
HR6-LB-225 9/30/2008 LB ND(0.50) 0.74 1.3 2.04 2.4
HR6-LB-226 9/30/2008 LB ND(0 52) 0 74 1 3 2 04 3 2HR6-LB-226 9/30/2008 LB ND(0.52) 0.74 1.3 2.04 3.2
HR6-LB-227 9/30/2008 LB ND(0.50) 0.80 1.4 2.2 3.0
HR6-LB-228 9/30/2008 LB ND(0.37) 0.79 1.6 2.39 2.9
HR6-YP-229 9/30/2008 YP ND(0.66) 1.1 2.1 3.2 2.3
HR6-YP-230 9/30/2008 YP ND(1.0) ND(1.0) 1.9 1.9 1.9
HR6-YP-231 9/30/2008 YP ND(1.0) ND(1.0) 1.9 1.9 2.0
HR6-YP-232 9/30/2008 YP ND(1.0) 1.1 2.0 3.1 2.0
HR6-YP-233 9/30/2008 YP ND(1.0) ND(1.0) 1.9 1.9 2.1
HR6-YP-234 9/30/2008 YP ND(1.0) 1.2 2.2 3.4 2.3
HR6-YP-235 9/30/2008 YP ND(1.0) 1.0 1.9 2.9 2.3
HR6-BG-236 9/30/2008 BG ND(0.68) 1.0 1.9 2.9 4.4
HR6-BG-237 9/30/2008 BG ND(0.39) 0.78 1.4 2.18 3.4
HR6-BG-238 9/30/2008 BG ND(0.40) 0.84 1.5 2.34 3.6
HR6-BG-239 9/30/2008 BG ND(0.32) 0.69 1.2 1.89 3.7
HR6-BG-240 9/30/2008 BG ND(0.34) 0.89 1.6 2.49 3.9
HR6-BG-241 9/30/2008 BG ND(0.33) 0.82 1.5 2.32 3.3
HR6-BG-242 9/30/2008 BG ND(0.31) 0.81 1.4 2.21 3.5

Notes:
1.  Samples were collected by ARCADIS and submitted to Pace Analytical Services, Inc. for analysis of PCBs and % Lipids.
2.  Samples have been validated as per Field Sampling Plan/Quality Assurance Project Plan (FSP/QAPP), General Electric 
Company, Pittsfield, Massachusetts, ARCADIS (approved March 15, 2007 and resubmitted March 30, 2007).
3.  ND - Analyte was not detected.  The number in parentheses is the associated detection limit.

Data Qualifiers:
J ‐ Indicates that the associated numerical value is an estimated concentration.
R ‐ Data was rejected due to a deficiency in the data generation process.

Units:
mg/kg - milligram per kilogram (ppm - parts per million)

Species:
LB - Largemouth bass
YP - Yellow perch
BG - Bluegill
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Table 6-12 - Comparison of Mean Total and Mean Lipid-Normalized PCB Concentrations in YOY Fish Tissue [1]

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Location
Species Lipid Total PCB [2,3,4]

Year n (%) (mg/kg)
 HR2

Largemouth Bass [5]
1994 7 2.8 (0.2) 32 (3.6) 1158 (108)
1996 7 2.9 (0.3) 28 (5.4) 956 (152)
1998 7 3.0 (0.2) 19 (1.1) 651 (72)
2000 7 3.0 (1.0) 32 (6.2) 1168 (389)
2002 7 3.6 (0.2) 21 (1.6) 594 (64)
2004 7 3.2 (0.3) 20 (5.3) 615 (185)
2006 5 2.5 (0.5) 21 (2.6) 869 (138)
2008 7 2.7 (0.2) 17 (2.9) 628 (94)

Yellow Perch
1994 7 2.5 (0.1) 25 (1.6) 999 (88)
1996 7 3.2 (0.2) 27 (4.0) 848 (83)
1998 7 2.8 (0.2) 26 (4.2) 939 (217)
2000 7 2.8 (0.3) 33 (3.1) 1193 (66)
2002 4 2.3 (0.5) 25 (1.8) 1118 (177)
2004 7 2.6 (0.2) 31 (3.7) 1189 (88)
2006 0 ----  ---- ----  ---- ----  ----
2008 7 2.1 (0.4) 16 (5.2) 757 (264)

Bluegill/Pumpkinseed [6]
1994 7 3.8 (0.5) 25 (1.4) 665 (77)
1996 7 3.5 (0.2) 29 (1.3) 839 (63)
1998 7 3.1 (0.2) 21 (8.6) 698 (309)
2000 7 4.2 (0.3) 33 (4.6) 792 (106)
2002 7 3.0 (0.4) 13 (3.6) 442 (75)
2004 7 4.0 (0.3) 19 (2.7) 464 (61)
2006 7 2.9 (0.2) 13 (1.4) 443 (31)
2008 7 3.1 (0.3) 8.2 (0.7) 268 (29)

 WOODS POND
Largemouth Bass

1994 7 2.1 (0.5) 23 (8.1) 1178 (444)
1996 7 3.2 (0.2) 22 (2.0) 690 (63)
1998 7 2.5 (0.3) 32 (4.6) 1323 (200)
2000 7 2.6 (0.2) 24 (2.4) 910 (73)
2002 7 2.7 (0.2) 17 (1.3) 626 (37)
2004 7 3.3 (0.4) 31 (3.9) 928 (75)
2006 7 2.5 (0.3) 32 (2.7) 1295 (252)
2008 7 2.0 (0.2) 21 (3.9) 1074 (249)

Yellow Perch
1994 7 2.6 (0.7) 38 (9.3) 1836 (1574)
1996 7 4.4 (0.4) 29 (3.1) 662 (23)
1998 7 2.4 (0.2) 29 (4.4) 1235 (226)
2000 7 3.3 (0.3) 30 (2.0) 934 (104)
2002 2 2.3 (0.1) 14 (2.8) 598 (98)
2004 7 3.4 (0.1) 29 (2.8) 842 (67)
2006 7 2.8 (0.3) 25 (2.4) 903 (106)
2008 7 2.6 (0.3) 20 (7.9) 765 (248)

Bluegill/Pumpkinseed [6]
1994 7 2.8 (1.0) 17 (6.4) 601 (37)
1996 7 3.9 (0.4) 22 (2.3) 563 (79)
1998 7 2.8 (0.4) 17 (2.1) 622 (178)
2000 7 4.6 (0.2) 28 (3.3) 601 (64)
2002 7 4.5 (0.3) 15 (1.5) 329 (43)
2004 7 3.4 (0.2) 17 (1.0) 497 (20)
2006 7 3.7 (0.2) 18 (1.4) 499 (46)
2008 7 2.7 (0.5) 12 (2.1) 450 (30)

Lipid-Normalized PCB [3] 
(mg/kg-lipid)

G:\GE\GE_Housatonic_Rest_of_River\Reports and Presentations\REVISED CMS REPORT - OCT 2010\Tables\Table 6-10 to -12.xls

Page 1 of 3



Table 6-12 - Comparison of Mean Total and Mean Lipid-Normalized PCB Concentrations in YOY Fish Tissue [1]

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Location
Species Lipid Total PCB [2,3,4]

Year n (%) (mg/kg)
 GLENDALE DAM [7]

Largemouth Bass
1996 7 3.0 (0.2) 7.9 (0.9) 265 (29)
1998 7 2.7 (0.2) 5.2 (1.3) 198 (58)
2000 7 3.9 (0.2) 16 (1.0) 402 (36)
2002 7 2.9 (0.3) 3.5 (0.3) 121 (8)
2004 7 3.4 (0.1) 6.8 (0.7) 198 (25)
2006 7 2.6 (0.2) 6.1 (0.8) 234 (26)
2008 7 2.5 (0.1) 5.7 (1.1) 231 (42)

Yellow Perch
1996 7 3.4 (0.3) 11 (1.7) 323 (37)
1998 7 2.8 (0.3) 11 (1.4) 382 (43)
2000 7 3.2 (0.2) 15 (1.0) 461 (25)
2002 0 ----  ---- ----  ---- ----  ----
2004 7 3.3 (0.5) 14 (4.7) 403 (112)
2006 0 ----  ---- ----  ---- ----  ----
2008 7 2.5 (0.5) 7.2 (1.9) 292 (48)

Bluegill/Pumpkinseed [6]
1996 7 4.1 (0.2) 8.4 (1.2) 205 (23)
1998 8 2.7 (1.0) 2.5 (0.3) 115 (79)
2000 7 4.9 (0.5) 16 (2.1) 317 (36)
2002 7 3.8 (0.4) 3.2 (0.7) 83 (13)
2004 7 4.7 (0.4) 6.0 (0.2) 128 (8)
2006 7 3.7 (1.2) 5.6 (2.3) 149 (16)
2008 7 2.8 (0.2) 3.1 (0.3) 112 (9)

 HR6
Largemouth Bass

1994 7 3.2 (0.2) 4.3 (0.5) 136 (20)
1996 7 3.6 (0.3) 3.4 (0.3) 95 (8)
1998 7 3.0 (0.3) 2.5 (0.4) 83 (17)
2000 7 3.2 (0.3) 3.4 (0.6) 108 (24)
2002 7 2.9 (0.1) 1.9 (0.1) 66 (5)
2004 7 3.1 (0.3) 2.6 (0.8) 84 (32)
2006 7 3.2 (1.2) 2.8 (1.2) 85 (22)
2008 7 2.6 (0.7) 2.1 (0.4) 84 (17)

Yellow Perch
1994 7 2.9 (0.2) 4.5 (0.2) 158 (13)
1996 7 2.6 (0.2) 3.3 (0.2) 128 (20)
1998 7 2.5 (0.2) 3.2 (0.7) 131 (34)
2000 7 2.7 (0.2) 4.1 (0.6) 153 (18)
2002 4 2.4 (0.4) 2.5 (0.2) 102 (14)
2004 7 2.5 (0.2) 4.4 (0.7) 179 (29)
2006 7 2.7 (0.4) 3.1 (1.4) 115 (46)
2008 7 2.1 (0.2) 2.6 (0.7) 122 (27)

Bluegill/Pumpkinseed [6]
1994 7 4.2 (0.4) 3.5 (0.5) 83 (10)
1996 7 3.7 (0.2) 1.5 (0.6) 41 (15)
1998 5 3.8 (0.6) 2.1 (0.7) 55 (11)
2000 8 3.9 (0.3) 3.9 (0.6) 106 (19)
2002 7 3.0 (0.6) 1.9 (0.2) 66 (14)
2004 7 3.7 (0.3) 2.9 (0.9) 77 (21)
2006 7 3.4 (0.2) 3.0 (0.6) 89 (15)
2008 7 3.7 (0.4) 2.3 (0.3) 63 (6)

Lipid-Normalized PCB [3] 
(mg/kg-lipid)

G:\GE\GE_Housatonic_Rest_of_River\Reports and Presentations\REVISED CMS REPORT - OCT 2010\Tables\Table 6-10 to -12.xls

Page 2 of 3



Table 6-12 - Comparison of Mean Total and Mean Lipid-Normalized PCB Concentrations in YOY Fish Tissue [1]

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Notes:
[1]

[2] Total PCBs represented by Aroclors 1254 and 1260.
[3] Mean total PCB and lipid-normalized PCB concentrations reported on a wet-weight basis.
[4]

[5]

[6] Pumpkinseed were collected as a substitute species for bluegill when bluegill were not available.
[7] Glendale Dam was not sampled in 1994.

n = number of samples
mg/kg = milligram per kilogram (ppm - parts per million)
mg/kg - lipid = Total PCB divided by percent lipid times 100 (ppm -  parts per million).
---- = no fish collected (the fish species was not available at the time of collection). 

Arithmetic mean concentrations (and standard deviation) for whole-body composite samples.  Means (and standard 
deviations) were calculated from sample results.  Most samples were comprised of 5 to 15 fish.

Data have been reviewed and qualified following protocols contained in the Field Sampling Plan/Quality Assurance 
Project Plan (FSP/QAPP), General Electric Company, Pittsfield, Massachusetts, ARCADIS (approved March 15, 2007 
and resubmitted March 30, 2007).
Seven largemouth bass samples from HR2 were submitted for analysis in 2006, but two of the samples were rejected 
during data validation, and as such, only five sample results are reported.
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ktr - I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\IMPG_attainment\SED\Base_Case\Tables_IMPG_comparison_SED3.xls - Sediment_Human_DC
10/5/2010 - 10:49 AM

Table 6-15.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 3), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
1.6 8.7 1.7 3.2 4.1 1.2 7.0 2.9

10-6 Cancer 4.5 7 129 10 0 0 0 > 250 0

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 9 0 0 0 0 0
10-6 Cancer 36 0 0 7 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 96 > 250 92 > 250 > 250 34 > 250 > 250

10-5 Cancer 13 2 11 10 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 9 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 52-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor

CTE

Exposure 
Assumptions Risk Level

Average 0-6" Sediment PCB Concentration (mg/kg)1

RME

CTE

RME

IMPG 
(mg/kg)
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10/5/2010 - 10:49 AM

Table 6-16.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 3), including the time to achieve in years (in italics ).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.25 3.0 1.8 6.3 0.71 1.3 2.1 1.8 1.4 1.0 0.82 1.3 0.72 1.6 0.04 0.03 0.02 0.02

10-6 Cancer 0.0019 237 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 244 222 199 197

10-5 Cancer 0.019 149 > 250 > 250 195 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 94 72 49 46

10-4 Cancer 0.19 62 > 250 207 138 > 250 233 > 250 > 250 > 250 154 195 > 250 219 > 250 11 9 6 5
Non-Cancer -- Child 0.026 137 > 250 > 250 187 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 74 52 34 27
Non-Cancer -- Adult 0.062 105 > 250 > 250 165 > 250 > 250 > 250 > 250 > 250 224 > 250 > 250 > 250 > 250 22 17 12 12
10-6 Cancer 0.049 113 > 250 > 250 171 > 250 > 250 > 250 > 250 > 250 239 > 250 > 250 > 250 > 250 37 23 17 17

10-5 Cancer 0.49 22 241 142 115 134 142 > 250 234 174 96 102 196 99 231 0 0 0 0

10-4 Cancer 4.9 8 12 10 58 11 9 9 10 9 9 8 8 7 8 0 0 0 0
Non-Cancer -- Child 0.19 62 > 250 207 138 > 250 233 > 250 > 250 > 250 154 195 > 250 219 > 250 11 9 6 5
Non-Cancer -- Adult 0.43 26 > 250 151 118 161 155 > 250 > 250 189 104 114 216 116 > 250 0 0 0 0
10-6 Cancer 0.0064 191 > 250 > 250 221 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 165 143 120 117

10-5 Cancer 0.064 103 > 250 > 250 165 > 250 > 250 > 250 > 250 > 250 222 > 250 > 250 > 250 > 250 22 17 12 12

10-4 Cancer 0.64 15 213 123 108 79 117 232 197 142 79 75 156 66 190 0 0 0 0
Non-Cancer -- Child 0.059 106 > 250 > 250 167 > 250 > 250 > 250 > 250 > 250 227 > 250 > 250 > 250 > 250 26 19 14 13
Non-Cancer -- Adult 0.12 80 > 250 239 149 > 250 > 250 > 250 > 250 > 250 183 240 > 250 > 250 > 250 11 9 6 5
10-6 Cancer 0.057 108 > 250 > 250 167 > 250 > 250 > 250 > 250 > 250 229 > 250 > 250 > 250 > 250 26 19 14 13

10-5 Cancer 0.57 18 225 131 111 103 128 250 213 155 86 87 173 80 208 0 0 0 0

10-4 Cancer 5.7 7 11 10 54 11 9 9 9 9 8 7 7 5 7 0 0 0 0
Non-Cancer -- Child 0.71 14 202 116 105 53 107 217 182 129 73 65 140 52 174 0 0 0 0
Non-Cancer -- Adult 1.5 11 124 65 87 14 26 103 76 38 23 19 34 15 58 0 0 0 0

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue 
Type

Assessment 
Type

Deterministic

Probabilistic

RME
(5th percentile)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

CTE
(50th 

percentile)

Bass 
Fillets

CTE

RME
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10/5/2010 - 10:49 AM

Table 6-17.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 3),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 0.33 1 1
R5A_02 0.18 1 1
R5A_03 0.12 2 2
R5A_04 0.071 2 2
R5A_05 0.032 2 2
R5A_06 0.043 3 2
R5A_07 0.062 3 3
R5A_08 0.028 4 4
R5A_09 0.022 4 4
R5A_10 0.020 6 5
R5A_11 0.023 7 7
R5B_01 9.1 > 250 21
R5B_02 5.3 125 0
R5B_03 3.2 61 0
R5B_04 4.4 112 0
R5B_05 3.9 80 0
R5C_01 5.8 118 0
R5C_02 6.4 148 6
R5C_03 3.2 58 0
R5C_04 4.4 79 6
R5C_05 1.8 8 8
R5C_06 1.5 9 9

6 Woods Pond 1.5 10 10

0.41 0 0

3.9 174 0

4.0 > 250 0

0.92 0 0

1.2 0 0

0.61 0 0

4.7 190 0

0.39 0 0
8 Rising Pond 2.7 25 0

Notes

2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

7H

7A
7B
7C
7D

IMPG (mg/kg)

7E
7F
7G

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach

5A
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Table 6-18.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 3),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 4.2 72 32
BWS_02 1.8 5.0 99 38
BWS_03 1.9 1.8 38 28
BWS_04 0.30 22 > 250 > 250
BWS_06 0.56 0.26 17 10
BWS_07 0.12 5.4 > 250 4
BWS_08 0.35 37 > 250 > 250
BWS_09 0.28 19 > 250 > 250
BWS_10 1.5 15 > 250 > 250
BWS_11 0.11 0.14 7 5
BWS_12 1.7 4.7 76 42
BWS_13 0.37 9.2 > 250 > 250
BWS_14 0.57 8.1 > 250 143
BWS_15 0.90 6.7 116 69
BWS_16 1.0 1.2 30 17
BWS_17 0.58 0.44 14 5
BWS_18 0.84 0.29 19 11
BWS_19 0.99 20 > 250 > 250
BWS_20 1.3 4.4 74 36
BWL_01 2.1 11 166 115
BWL_02 5.5 4.2 66 35
BWL_03 2.4 2.2 37 16
BWL_04 2.1 2.4 38 26
BWL_05 12 12 147 108
BWL_07 22 19 > 250 225
BWL_08 4.1 11 207 140
BWL_09 7.0 14 239 170
BWL_10 6.4 12 > 250 189
BWL_11 4.6 2.3 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Small 
Backwaters
(< 2 acres)

Large 
Backwaters
(> 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)
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Table 6-19.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 3), including the time
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
0.98 12 7.0 24 2.8 4.8 8.2 6.7 5.2 3.9 3.1 4.8 2.8 6.0

9.6 16 13 10 7.7 6.3 9.7 5.5
0.45 13 7.7 15 1.6 2.3 9.5 4.7 3.6 2.2 1.9 3.8 1.5 4.9
0.55 11 7.0 15 1.9 2.4 8.4 4.4 3.4 2.2 1.9 3.5 1.5 4.4

Warmwater fish tissue (whole 
body)

55 3 5 0 11 5 0 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 18 77 51 22 18 14 21 12

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 3 5 7 10 5 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 10 202 114 96 13 18 > 250 130 64 22 17 68 12 115

Notes Key
1 Model endpoint concentrations after 52-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Coldwater fish protection - trout below PSA
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Table 6-20.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 3),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 0.20 2 2 1
KM 2 1.8 110 26 6
KM 3 1.7 130 4 4
KM 4 0.020 6 6 6
KM 5 0.023 7 7 7
KM 6 7.4 > 250 203 117
KM 7 4.2 244 96 28
KM 8 5.8 242 123 68
KM 9 5.4 222 112 61

KM 10 7.2 222 128 84
KM 11 12 > 250 244 173

Reach 6 KM 12 1.8 190 10 10

Pisciviorous Mammals (mink)

1 3 5

2.9 188 45 8

6.2 > 250 141 79

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 52-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Reaches 5A/5B

Reaches 5C/5D/6

Reaches 
5C/5D

Reach 5A

Reach 5B

Sediment Target Level (mg/kg)3

Exposure Area4
Average 0-6" Sediment 

PCB Concentration 
(mg/kg)2

Sediment Target Level (mg/kg)3

Exposure 
Area1

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2
Reach
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Table 6-23.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 4), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
0.071 0.45 0.22 3.2 4.1 1.3 7.6 2.9

10-6 Cancer 4.5 7 12 15 0 0 0 241 0

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 12 0 0 0 0 0
10-6 Cancer 36 0 0 7 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 9 12 15 > 250 > 250 26 > 250 > 250

10-5 Cancer 13 2 11 14 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 12 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 52-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

Exposure 
Assumptions Risk Level

RME

CTE

RME

Average 0-6" Sediment PCB Concentration (mg/kg)1

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor IMPG 

(mg/kg)

CTE
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Table 6-24.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 4), including the time to achieve in years (in italics ).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.26 0.39 0.42 0.40 0.23 0.50 1.6 1.1 0.84 0.62 0.52 1.1 0.46 1.3 0.02 0.01 0.01 0.01

10-6 Cancer 0.0019 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 188 169 149 146

10-5 Cancer 0.019 158 > 250 > 250 > 250 206 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 57 51 34 33

10-4 Cancer 0.19 64 101 121 187 61 200 > 250 > 250 > 250 206 193 > 250 213 > 250 11 8 4 4
Non-Cancer -- Child 0.026 146 239 > 250 > 250 186 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 37 26 21 21
Non-Cancer -- Adult 0.062 110 179 218 > 250 132 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 19 17 11 11
10-6 Cancer 0.049 120 195 238 > 250 147 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 22 19 17 17

10-5 Cancer 0.49 22 18 17 19 20 57 > 250 > 250 158 83 61 218 37 > 250 0 0 0 0

10-4 Cancer 4.9 8 10 11 14 15 10 10 10 9 7 6 6 5 6 0 0 0 0
Non-Cancer -- Child 0.19 64 101 121 187 61 200 > 250 > 250 > 250 206 193 > 250 213 > 250 11 8 4 4
Non-Cancer -- Adult 0.43 26 22 17 22 20 77 > 250 > 250 184 100 79 246 65 > 250 0 0 0 0
10-6 Cancer 0.0064 203 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 119 100 80 77

10-5 Cancer 0.064 109 176 215 > 250 130 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 19 17 11 11

10-4 Cancer 0.64 15 16 16 18 19 22 > 250 226 107 50 25 160 21 198 0 0 0 0
Non-Cancer -- Child 0.059 112 182 222 > 250 135 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 20 18 16 16
Non-Cancer -- Adult 0.12 83 133 161 > 250 90 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 11 8 4 4
10-6 Cancer 0.057 113 184 225 > 250 137 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 20 18 16 16

10-5 Cancer 0.57 18 16 16 18 19 24 > 250 > 250 129 63 38 185 22 222 0 0 0 0

10-4 Cancer 5.7 7 10 11 14 14 9 9 9 8 6 5 5 3 5 0 0 0 0
Non-Cancer -- Child 0.71 14 15 16 17 19 21 > 250 194 86 36 21 138 20 177 0 0 0 0
Non-Cancer -- Adult 1.5 11 13 14 16 17 18 74 20 19 18 17 19 17 33 0 0 0 0

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

CTE
(50th 

percentile)

Bass 
Fillets

CTE

RME

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue 
Type

Assessment 
Type

Deterministic

Probabilistic

RME
(5th percentile)
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Table 6-25.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 4),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 0.33 1 1
R5A_02 0.17 1 1
R5A_03 0.14 2 2
R5A_04 0.072 2 2
R5A_05 0.033 2 2
R5A_06 0.048 3 2
R5A_07 0.075 3 3
R5A_08 0.023 4 4
R5A_09 0.022 4 4
R5A_10 0.020 6 5
R5A_11 0.026 7 7
R5B_01 0.044 9 8
R5B_02 0.061 10 0
R5B_03 1.1 10 0
R5B_04 0.35 10 0
R5B_05 0.54 10 0
R5C_01 1.5 11 0
R5C_02 0.11 11 6
R5C_03 1.1 11 0
R5C_04 0.11 11 6
R5C_05 0.14 12 11
R5C_06 0.16 13 12

6 Woods Pond 0.25 15 14

0.41 0 0

4.0 188 0

4.0 > 250 0

0.94 0 0

1.3 0 0

0.61 0 0

5.0 204 0

0.40 0 0
8 Rising Pond 2.7 17 0

Notes

2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

IMPG (mg/kg)

7E
7F

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach

5A

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

7H

7A
7B
7C
7D

7G
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Table 6-26.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 4),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 4.1 70 32
BWS_02 1.8 0.14 3 3
BWS_03 1.9 0.20 3 3
BWS_04 0.30 0.087 3 3
BWS_06 0.56 0.22 16 10
BWS_07 0.12 5.4 > 250 4
BWS_08 0.35 0.064 11 11
BWS_09 0.28 0.11 11 11
BWS_10 1.5 0.094 11 11
BWS_11 0.11 0.18 7 5
BWS_12 1.7 4.1 65 37
BWS_13 0.37 8.9 > 250 > 250
BWS_14 0.57 7.9 > 250 140
BWS_15 0.90 5.5 86 51
BWS_16 1.0 0.76 26 17
BWS_17 0.58 0.35 14 5
BWS_18 0.84 0.21 20 10
BWS_19 0.99 0.089 11 11
BWS_20 1.3 4.0 65 35
BWL_01 2.1 0.11 8 8
BWL_02 5.5 3.7 57 32
BWL_03 2.4 1.9 33 16
BWL_04 2.1 1.8 32 25
BWL_05 12 0.23 11 11
BWL_07 22 0.20 12 12
BWL_08 4.1 1.4 12 12
BWL_09 7.0 0.20 12 12
BWL_10 6.4 0.15 12 12
BWL_11 4.6 0.024 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Small 
Backwaters
(< 2 acres)

Large 
Backwaters
(> 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)
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Table 6-27.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 4), including the time
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
0.99 1.5 1.6 1.6 0.89 1.9 6.3 4.2 3.2 2.3 2.0 4.0 1.8 5.0

3.8 13 8.5 6.5 4.7 4.0 8.0 3.5
0.45 1.1 1.6 0.76 0.42 1.3 8.9 3.8 3.0 1.7 1.5 3.6 1.2 4.4
0.55 1.0 1.5 0.89 0.56 1.2 7.6 3.3 2.6 1.6 1.4 3.2 1.1 3.9

Warmwater fish tissue (whole 
body)

55 3 5 0 11 5 0 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 17 36 19 18 17 16 17 11

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 3 5 7 11 5 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 10 12 14 15 17 17 > 250 75 19 17 16 21 11 105

Notes Key
1 Model endpoint concentrations after 52-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Coldwater fish protection - trout below PSA
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Table 6-28.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 4),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 0.21 2 1 1
KM 2 0.80 32 3 3
KM 3 0.059 4 4 4
KM 4 0.020 6 6 6
KM 5 0.024 7 7 7
KM 6 0.054 9 9 8
KM 7 0.56 10 10 10
KM 8 1.8 89 13 11
KM 9 1.7 86 17 11

KM 10 0.17 12 11 11
KM 11 0.42 12 12 12

Reach 6 KM 12 0.23 15 15 14

Pisciviorous Mammals (mink)

1 3 5

0.49 11 9 7

0.54 15 14 14

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 52-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2
Reach

Reaches 5A/5B

Reaches 5C/5D/6

Reaches 
5C/5D

Reach 5A

Reach 5B

Sediment Target Level (mg/kg)3

Exposure Area4
Average 0-6" Sediment 

PCB Concentration 
(mg/kg)2

Sediment Target Level (mg/kg)3

Exposure 
Area1
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Table 6-31.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 5), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
0.057 0.20 0.21 3.2 4.1 1.3 7.5 0.29

10-6 Cancer 4.5 7 15 18 0 0 0 234 0

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 15 0 0 0 0 0
10-6 Cancer 36 0 0 7 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 9 15 18 > 250 > 250 26 > 250 18

10-5 Cancer 13 2 14 17 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 15 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 52-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

Exposure 
Assumptions Risk Level

RME

CTE

RME

Average 0-6" Sediment PCB Concentration (mg/kg)1

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor IMPG 

(mg/kg)

CTE
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Table 6-32.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 5), including the time to achieve in years (in italics ).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.26 0.23 0.17 0.36 0.18 0.42 1.6 1.0 0.79 0.57 0.49 1.0 0.43 0.34 0.01 0.009 0.006 0.006

10-6 Cancer 0.0019 249 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 126 113 99 97

10-5 Cancer 0.019 156 159 159 > 250 187 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 40 33 25 25

10-4 Cancer 0.19 64 59 44 > 250 50 138 > 250 > 250 > 250 173 165 > 250 174 > 250 11 8 4 4
Non-Cancer -- Child 0.026 144 146 143 > 250 168 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 27 24 22 22
Non-Cancer -- Adult 0.062 109 108 100 > 250 116 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 21 19 15 11
10-6 Cancer 0.049 118 118 111 > 250 130 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 22 21 19 19

10-5 Cancer 0.49 22 18 20 21 22 36 > 250 227 124 69 51 193 34 23 0 0 0 0

10-4 Cancer 4.9 8 10 14 17 18 10 10 10 9 7 6 6 5 6 0 0 0 0
Non-Cancer -- Child 0.19 64 59 44 > 250 50 138 > 250 > 250 > 250 173 165 > 250 174 > 250 11 8 4 4
Non-Cancer -- Adult 0.43 26 21 20 22 23 48 > 250 > 250 144 84 68 218 51 24 0 0 0 0
10-6 Cancer 0.0064 200 207 213 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 64 51 50

10-5 Cancer 0.064 108 106 98 > 250 114 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 21 19 15 11

10-4 Cancer 0.64 15 16 19 21 22 24 > 250 166 83 38 25 142 23 22 0 0 0 0
Non-Cancer -- Child 0.059 111 110 102 > 250 119 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 21 20 18 18
Non-Cancer -- Adult 0.12 82 79 67 > 250 75 188 > 250 > 250 > 250 223 219 > 250 242 > 250 11 8 4 4
10-6 Cancer 0.057 112 111 104 > 250 121 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 21 20 18 18

10-5 Cancer 0.57 18 17 19 21 22 25 > 250 192 101 52 36 164 24 23 0 0 0 0

10-4 Cancer 5.7 7 10 11 17 17 9 9 9 8 6 5 5 3 5 0 0 0 0
Non-Cancer -- Child 0.71 14 16 19 20 22 24 238 141 68 27 24 122 22 22 0 0 0 0
Non-Cancer -- Adult 1.5 11 14 18 19 20 21 63 23 22 21 20 21 19 20 0 0 0 0

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue 
Type

Assessment 
Type

Deterministic

Probabilistic

RME
(5th percentile)

CTE
(50th 

percentile)

Bass 
Fillets

CTE

RME
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Table 6-33.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 5),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 0.33 1 1
R5A_02 0.17 1 1
R5A_03 0.13 2 2
R5A_04 0.071 2 2
R5A_05 0.033 2 2
R5A_06 0.044 3 2
R5A_07 0.075 3 3
R5A_08 0.024 4 4
R5A_09 0.021 4 4
R5A_10 0.020 6 5
R5A_11 0.026 7 7
R5B_01 0.043 9 8
R5B_02 0.055 10 0
R5B_03 0.058 10 0
R5B_04 0.089 11 0
R5B_05 0.075 12 0
R5C_01 0.083 13 0
R5C_02 0.12 13 6
R5C_03 0.098 14 0
R5C_04 0.11 14 6
R5C_05 0.13 14 14
R5C_06 0.17 15 15

6 Woods Pond 0.24 18 17

0.41 0 0

4.0 190 0

4.0 > 250 0

0.94 0 0

1.3 0 0

0.61 0 0

5.0 200 0

0.40 0 0
8 Rising Pond 0.35 17 0

Notes

2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

IMPG (mg/kg)

7E
7F
7G

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach

5A

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

7H

7A
7B
7C
7D
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Table 6-34.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 5),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 4.1 70 32
BWS_02 1.8 0.14 3 3
BWS_03 1.9 0.20 3 3
BWS_04 0.30 0.087 3 3
BWS_06 0.56 0.24 17 10
BWS_07 0.12 5.4 > 250 4
BWS_08 0.35 0.060 12 12
BWS_09 0.28 0.098 13 13
BWS_10 1.5 0.078 13 13
BWS_11 0.11 0.12 7 5
BWS_12 1.7 4.2 67 38
BWS_13 0.37 8.9 > 250 > 250
BWS_14 0.57 7.8 > 250 130
BWS_15 0.90 5.6 86 52
BWS_16 1.0 0.77 27 17
BWS_17 0.58 0.27 15 5
BWS_18 0.84 0.24 20 10
BWS_19 0.99 0.074 14 14
BWS_20 1.3 4.1 67 36
BWL_01 2.1 0.11 8 8
BWL_02 5.5 3.9 60 32
BWL_03 2.4 1.8 33 16
BWL_04 2.1 1.9 34 26
BWL_05 12 0.22 14 14
BWL_07 22 0.17 15 15
BWL_08 4.1 1.3 15 15
BWL_09 7.0 0.16 15 15
BWL_10 6.4 0.13 15 15
BWL_11 4.6 0.024 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Small 
Backwaters
(< 2 acres)

Large 
Backwaters
(> 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)
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Table 6-35.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 5), including the time
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
1.0 0.89 0.65 1.4 0.70 1.6 6.1 4.0 3.0 2.2 1.9 3.9 1.6 1.3

3.2 12 7.9 6.0 4.4 3.7 7.8 3.3
0.46 0.40 0.37 0.67 0.34 1.2 8.8 3.7 2.9 1.7 1.4 3.6 1.1 0.79
0.56 0.44 0.41 0.79 0.45 1.1 7.5 3.2 2.5 1.5 1.3 3.1 1.1 0.78

Warmwater fish tissue (whole 
body)

55 3 5 0 14 5 0 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 20 30 21 20 20 19 19 11

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 3 5 7 14 5 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 10 12 17 18 19 20 > 250 41 22 19 18 22 11 19

Notes Key
1 Model endpoint concentrations after 52-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Coldwater fish protection - trout below PSA
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Table 6-36.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 5),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 0.20 2 1 1
KM 2 0.80 32 3 3
KM 3 0.058 4 4 4
KM 4 0.020 6 6 6
KM 5 0.024 7 7 7
KM 6 0.053 9 9 8
KM 7 0.16 11 10 10
KM 8 1.2 61 13 13
KM 9 1.4 70 18 14

KM 10 0.17 14 14 14
KM 11 0.40 15 15 15

Reach 6 KM 12 0.21 18 17 17

Pisciviorous Mammals (mink)

1 3 5

0.40 12 9 7

0.42 18 17 16

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 52-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2
Reach

Reaches 5A/5B

Reaches 5C/5D/6

Reaches 
5C/5D

Reach 5A

Reach 5B

Sediment Target Level (mg/kg)3

Exposure Area4
Average 0-6" Sediment 

PCB Concentration 
(mg/kg)2

Sediment Target Level (mg/kg)3

Exposure 
Area1
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Table 6-39.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 6), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
0.054 0.17 0.24 1.2 0.10 0.44 2.1 0.095

10-6 Cancer 4.5 7 15 18 0 0 0 20 0

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 16 0 0 0 0 0
10-6 Cancer 36 0 0 7 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 9 16 19 19 19 20 > 250 21

10-5 Cancer 13 2 14 17 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 16 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 52-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

RME

CTE

RME

Average 0-6" Sediment PCB Concentration (mg/kg)1
IMPG 

(mg/kg)

CTE

Exposure 
Assumptions Risk Level

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor
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Table 6-40.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 6), including the time to achieve in years (in italics ).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.26 0.22 0.16 0.35 0.17 0.40 0.41 0.20 0.70 0.34 0.45 0.40 0.39 0.22 0.009 0.006 0.005 0.004

10-6 Cancer 0.0019 230 235 242 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 91 82 73 72

10-5 Cancer 0.019 146 145 143 > 250 170 > 250 > 250 181 > 250 213 > 250 > 250 > 250 > 250 36 31 26 26

10-4 Cancer 0.19 62 56 44 > 250 48 112 > 250 53 210 83 128 154 139 65 18 9 6 5
Non-Cancer -- Child 0.026 134 133 129 > 250 153 > 250 > 250 164 > 250 195 > 250 > 250 > 250 > 250 28 25 23 23
Non-Cancer -- Adult 0.062 103 99 92 > 250 106 207 > 250 116 > 250 146 228 > 250 > 250 177 22 20 19 19
10-6 Cancer 0.049 111 109 102 > 250 119 227 > 250 129 > 250 159 249 > 250 > 250 200 23 22 20 20

10-5 Cancer 0.49 22 18 20 21 23 33 23 24 94 24 41 24 26 25 0 0 0 0

10-4 Cancer 4.9 8 10 14 17 19 10 10 10 10 9 8 8 7 8 0 0 0 0
Non-Cancer -- Child 0.19 62 56 44 > 250 48 112 > 250 53 210 83 128 154 139 65 18 9 6 5
Non-Cancer -- Adult 0.43 26 20 21 22 24 41 23 24 110 24 55 24 37 25 0 0 0 0
10-6 Cancer 0.0064 186 188 190 > 250 229 > 250 > 250 242 > 250 > 250 > 250 > 250 > 250 > 250 59 51 38 37

10-5 Cancer 0.064 102 98 91 > 250 105 205 > 250 114 > 250 144 225 > 250 > 250 173 22 20 19 19

10-4 Cancer 0.64 15 16 20 21 23 24 23 23 62 23 26 23 23 24 0 0 0 0
Non-Cancer -- Child 0.059 105 101 94 > 250 109 211 > 250 118 > 250 149 232 > 250 > 250 181 22 21 20 19
Non-Cancer -- Adult 0.12 79 74 63 > 250 71 151 > 250 79 > 250 109 169 218 196 111 18 9 6 5
10-6 Cancer 0.057 106 103 96 > 250 111 214 > 250 120 > 250 151 235 > 250 > 250 185 22 21 20 19

10-5 Cancer 0.57 18 17 20 21 23 25 23 24 76 23 32 24 24 24 0 0 0 0

10-4 Cancer 5.7 7 10 11 17 19 9 9 9 9 8 7 7 5 7 0 0 0 0
Non-Cancer -- Child 0.71 14 16 19 21 23 24 22 23 51 23 24 23 23 24 0 0 0 0
Non-Cancer -- Adult 1.5 11 14 18 19 21 22 21 22 22 21 21 21 20 22 0 0 0 0

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue
Type

Assessment 
Type

Deterministic

Probabilistic

RME
(5th percentile)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

CTE
(50th 

percentile)

Bass
Fillets

CTE

RME



ktr - I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\IMPG_attainment\SED\Base_Case\Tables_IMPG_comparison_SED6.xls - Sediment_Benthics
10/5/2010 - 11:06 AM

Table 6-41.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 6),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 0.33 1 1
R5A_02 0.17 1 1
R5A_03 0.14 2 2
R5A_04 0.070 2 2
R5A_05 0.032 2 2
R5A_06 0.045 3 2
R5A_07 0.063 3 3
R5A_08 0.023 4 4
R5A_09 0.021 4 4
R5A_10 0.020 6 5
R5A_11 0.022 7 7
R5B_01 0.035 9 8
R5B_02 0.042 10 0
R5B_03 0.060 10 0
R5B_04 0.090 11 0
R5B_05 0.072 12 0
R5C_01 0.081 13 0
R5C_02 0.12 13 6
R5C_03 0.10 13 0
R5C_04 0.12 14 6
R5C_05 0.19 14 14
R5C_06 0.25 16 16

6 Woods Pond 0.21 18 18

0.41 0 0

0.92 19 0

0.092 19 0

0.90 0 0

0.44 0 0

0.59 0 0

1.4 20 0

0.40 0 0
8 Rising Pond 0.13 20 0

Notes

2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

7H

7A
7B
7C
7D

IMPG (mg/kg)

7E
7F
7G

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach

5A
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Table 6-42.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 6),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 0.18 2 2
BWS_02 1.8 0.14 3 3
BWS_03 1.9 0.20 3 3
BWS_04 0.30 0.12 3 3
BWS_06 0.56 0.18 10 10
BWS_07 0.12 0.030 10 4
BWS_08 0.35 0.061 12 12
BWS_09 0.28 0.098 13 13
BWS_10 1.5 0.080 13 13
BWS_11 0.11 0.13 7 5
BWS_12 1.7 0.11 13 13
BWS_13 0.37 0.11 13 13
BWS_14 0.57 0.049 13 13
BWS_15 0.90 0.10 13 13
BWS_16 1.0 0.094 14 14
BWS_17 0.58 0.11 14 5
BWS_18 0.84 0.10 14 10
BWS_19 0.99 0.072 14 14
BWS_20 1.3 0.11 15 15
BWL_01 2.1 1.5 8 8
BWL_02 5.5 0.11 12 12
BWL_03 2.4 0.096 13 13
BWL_04 2.1 0.12 14 14
BWL_05 12 0.25 14 14
BWL_07 22 0.18 15 15
BWL_08 4.1 0.19 15 15
BWL_09 7.0 0.24 16 15
BWL_10 6.4 0.18 16 16
BWL_11 4.6 0.024 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Large 
Backwaters
(> 2 acres)

Small 
Backwaters
(< 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)
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Table 6-43.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 6), including the time
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
0.99 0.86 0.63 1.4 0.68 1.5 1.6 0.77 2.7 1.3 1.7 1.5 1.5 0.84

3.0 3.2 1.5 5.4 2.6 3.4 3.0 3.0
0.45 0.38 0.38 0.62 0.32 1.1 1.9 0.32 2.7 0.81 1.4 1.1 1.1 0.41
0.55 0.42 0.41 0.77 0.43 1.1 1.7 0.36 2.3 0.79 1.2 1.1 1.0 0.43

Warmwater fish tissue (whole 
body)

55 3 5 0 15 5 0 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 21 20 21 21 20 20 20 19

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 4 5 7 14 5 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 10 12 17 18 20 20 20 20 21 19 20 20 19 21

Notes Key
1 Model endpoint concentrations after 52-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Coldwater fish protection - trout below PSA
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Table 6-44.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 6),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 0.21 2 1 1
KM 2 0.093 3 3 2
KM 3 0.058 4 4 4
KM 4 0.020 6 6 6
KM 5 0.023 7 7 7
KM 6 0.31 9 9 8
KM 7 0.065 11 10 10
KM 8 0.085 13 12 12
KM 9 0.10 14 13 13

KM 10 0.19 14 14 14
KM 11 0.20 16 16 15

Reach 6 KM 12 0.22 19 18 18

Pisciviorous Mammals (mink)

1 3 5

0.11 12 9 7

0.19 18 18 17

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 52-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Sediment Target Level (mg/kg)3

Exposure Area4
Average 0-6" Sediment 

PCB Concentration 
(mg/kg)2

Sediment Target Level (mg/kg)3

Exposure 
Area1

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2
Reach

Reaches 5A/5B

Reaches 5C/5D/6

Reaches 
5C/5D

Reach 5A

Reach 5B
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Table 6-47.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 7), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
0.084 0.16 0.23 0.24 0.052 0.29 1.8 0.032

10-6 Cancer 4.5 8 18 22 0 0 0 25 0

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 19 0 0 0 0 0
10-6 Cancer 36 0 0 8 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 11 19 23 23 24 23 IT 26

10-5 Cancer 13 3 17 21 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 19 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 55-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road IT = Increasing trend in model extrapolation; no time-to-achieve estimated.
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor IMPG 

(mg/kg)

CTE

Exposure 
Assumptions Risk Level

RME

CTE

RME

Average 0-6" Sediment PCB Concentration (mg/kg)1
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Table 6-48.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 7), including the time to achieve in years (in italics ).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.29 0.25 0.18 0.39 0.19 0.42 0.23 0.20 0.75 0.33 0.46 0.35 0.40 0.20 0.009 0.006 0.005 0.004

10-6 Cancer 0.0019 205 220 233 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 98 88 78 77

10-5 Cancer 0.019 136 141 142 >250 182 >250 186 157 >250 >250 >250 >250 >250 247 38 34 31 31

10-4 Cancer 0.19 66 63 52 154 53 113 63 56 233 99 143 125 159 55 11 9 5 4
Non-Cancer -- Child 0.026 126 131 130 >250 165 >250 169 143 >250 >250 >250 >250 >250 221 33 30 28 27
Non-Cancer -- Adult 0.062 100 101 95 >250 116 197 123 105 >250 204 >250 >250 >250 149 26 24 13 12
10-6 Cancer 0.049 107 109 104 >250 129 215 135 115 >250 226 >250 >250 >250 168 28 26 24 24

10-5 Cancer 0.49 23 20 23 25 27 39 31 32 108 32 46 31 33 30 0 0 0 0

10-4 Cancer 4.9 9 12 15 20 23 11 11 11 10 8 7 7 5 7 0 0 0 0
Non-Cancer -- Child 0.19 66 63 52 154 53 113 63 56 233 99 143 125 159 55 11 9 5 4
Non-Cancer -- Adult 0.43 39 21 24 26 27 51 32 33 125 34 60 33 38 31 0 0 0 0
10-6 Cancer 0.0064 169 179 185 >250 243 >250 243 205 >250 >250 >250 >250 >250 >250 63 52 41 40

10-5 Cancer 0.064 99 100 94 >250 114 195 121 104 >250 201 >250 >250 >250 146 26 24 13 12

10-4 Cancer 0.64 15 18 23 24 26 34 27 30 73 30 32 29 30 29 0 0 0 0
Non-Cancer -- Child 0.059 101 103 97 >250 119 201 126 107 >250 209 >250 >250 >250 153 27 25 15 14
Non-Cancer -- Adult 0.12 80 78 69 217 79 148 88 76 >250 142 190 188 226 94 11 9 5 4
10-6 Cancer 0.057 102 104 98 >250 121 204 127 109 >250 212 >250 >250 >250 156 27 25 15 14

10-5 Cancer 0.57 18 19 23 24 27 35 30 31 88 31 35 30 31 30 0 0 0 0

10-4 Cancer 5.7 8 11 12 20 22 10 10 10 9 7 5 6 3 5 0 0 0 0
Non-Cancer -- Child 0.71 14 18 22 24 26 33 27 30 59 29 30 29 29 29 0 0 0 0
Non-Cancer -- Adult 1.5 12 16 21 23 25 25 25 26 27 26 25 26 25 27 0 0 0 0

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

Deterministic

Probabilistic

RME
(5th percentile)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

CTE
(50th 

percentile)

Bass 
Fillets

CTE

RME

1 Model endpoint concentrations after 55-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue 
Type

Assessment 
Type
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Table 6-49.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 7),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 0.17 1 1
R5A_02 0.11 1 1
R5A_03 0.37 27 2
R5A_04 0.83 3 2
R5A_05 0.14 3 3
R5A_06 0.067 4 3
R5A_07 0.055 5 4
R5A_08 0.026 5 5
R5A_09 0.046 6 6
R5A_10 0.028 7 7
R5A_11 0.029 9 8
R5B_01 0.034 11 10
R5B_02 0.041 12 0
R5B_03 0.066 12 0
R5B_04 0.092 13 0
R5B_05 0.069 14 0
R5C_01 0.082 16 0
R5C_02 0.12 16 6
R5C_03 0.10 16 0
R5C_04 0.12 17 7
R5C_05 0.19 17 17
R5C_06 0.21 19 19

6 Woods Pond 0.22 22 21

0.41 0 0

0.22 23 0

0.062 24 0

0.93 0 0

0.29 0 0

0.60 0 0

1.1 25 0

0.40 0 0
8 Rising Pond 0.031 17 0

Notes

2 Model endpoint concentrations after 55-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

5A

7H

7A
7B
7C
7D

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

IMPG (mg/kg)

7E
7F
7G

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach
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Table 6-50.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 7),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 0.36 2 2
BWS_02 1.8 0.29 3 3
BWS_03 1.9 0.25 4 4
BWS_04 0.30 0.24 4 4
BWS_06 0.56 0.19 12 10
BWS_07 0.12 0.027 12 4
BWS_08 0.35 0.26 15 15
BWS_09 0.28 0.17 16 16
BWS_10 1.5 0.33 16 16
BWS_11 0.11 0.13 7 5
BWS_12 1.7 0.13 16 16
BWS_13 0.37 0.17 16 16
BWS_14 0.57 0.13 16 16
BWS_15 0.90 0.14 16 16
BWS_16 1.0 0.098 17 17
BWS_17 0.58 0.11 16 5
BWS_18 0.84 0.10 17 11
BWS_19 0.99 0.15 17 17
BWS_20 1.3 0.12 18 17
BWL_01 2.1 1.6 10 10
BWL_02 5.5 0.16 15 15
BWL_03 2.4 0.11 16 16
BWL_04 2.1 0.19 16 16
BWL_05 12 0.19 17 17
BWL_07 22 0.21 18 18
BWL_08 4.1 0.22 18 18
BWL_09 7.0 0.19 19 19
BWL_10 6.4 0.20 19 19
BWL_11 4.6 0.024 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 55-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Large 
Backwaters
(> 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)

Small 
Backwaters
(< 2 acres)
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Table 6-51.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 7), including the time
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
1.1 0.96 0.70 1.5 0.77 1.6 0.90 0.78 2.9 1.3 1.8 1.4 1.5 0.78

3.2 1.8 1.6 5.8 2.6 3.6 2.7 3.1
0.51 0.42 0.40 0.67 0.36 1.2 0.77 0.32 2.9 0.72 1.4 0.98 1.1 0.32
0.63 0.47 0.44 0.84 0.49 1.1 0.74 0.37 2.5 0.73 1.3 0.92 1.0 0.36

Warmwater fish tissue (whole 
body)

55 3 5 0 18 5 0 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 24 24 25 26 25 14 25 12

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 4 6 8 17 5 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 11 14 20 21 24 23 24 25 29 24 24 25 12 26

Notes Key
1 Model endpoint concentrations after 55-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Coldwater fish protection - trout below PSA
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Table 6-52.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 7),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 0.12 2 2 2
KM 2 0.42 34 3 3
KM 3 0.071 5 5 5
KM 4 0.033 8 7 7
KM 5 0.032 9 9 9
KM 6 0.32 11 11 11
KM 7 0.067 13 12 12
KM 8 0.11 16 15 15
KM 9 0.13 16 16 16

KM 10 0.17 17 17 17
KM 11 0.19 19 19 19

Reach 6 KM 12 0.22 22 22 22

Pisciviorous Mammals (mink)

1 3 5

0.14 14 11 9

0.19 22 21 20

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 55-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Reaches 5A/5B

Reaches 5C/5D/6

Sediment Target Level (mg/kg)3

Exposure Area4
Average 0-6" Sediment 

PCB Concentration 
(mg/kg)2

Sediment Target Level (mg/kg)3

Exposure 
Area1

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Reaches 
5C/5D

Reach 5A

Reach 5B

Reach
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Table 6-55.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 8), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
0.076 0.10 0.17 0.038 0.044 0.014 0.055 0.072

10-6 Cancer 4.5 10 25 37 0 0 0 42 0

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 21 0 0 0 0 0
10-6 Cancer 36 0 0 8 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 13 27 38 40 41 34 42 48

10-5 Cancer 13 3 23 29 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 27 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 81-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

Exposure 
Assumptions Risk Level

RME

CTE

RME

Average 0-6" Sediment PCB Concentration (mg/kg)1

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor IMPG 

(mg/kg)

CTE
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Table 6-56.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 8), including the time to achieve in years (in italics ).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.17 0.15 0.11 0.29 0.13 0.34 0.10 0.12 0.63 0.18 0.38 0.15 0.35 0.17 0.006 0.005 0.004 0.003

10-6 Cancer 0.0019 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 116 106 96 94

10-5 Cancer 0.019 188 186 179 > 250 193 > 250 205 200 > 250 > 250 > 250 > 250 > 250 > 250 60 57 56 56

10-4 Cancer 0.19 74 70 48 117 51 166 46 52 > 250 64 182 52 226 63 15 11 7 6
Non-Cancer -- Child 0.026 172 170 161 > 250 174 > 250 181 180 > 250 > 250 > 250 > 250 > 250 > 250 56 55 54 41
Non-Cancer -- Adult 0.062 129 125 111 > 250 122 > 250 116 123 > 250 174 > 250 176 > 250 204 34 31 17 17
10-6 Cancer 0.049 141 137 125 > 250 136 > 250 134 138 > 250 197 > 250 203 > 250 234 54 36 31 31

10-5 Cancer 0.49 23 21 32 31 42 44 43 45 127 45 48 46 47 53 0 0 0 0

10-4 Cancer 4.9 10 14 17 27 37 12 12 13 12 11 10 11 8 11 0 0 0 0
Non-Cancer -- Child 0.19 74 70 48 117 51 166 46 52 > 250 64 182 52 226 63 15 11 7 6
Non-Cancer -- Adult 0.43 39 23 32 32 42 48 43 45 153 45 61 47 48 54 0 0 0 0
10-6 Cancer 0.0064 242 242 241 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 79 68 62 62

10-5 Cancer 0.064 127 123 110 > 250 120 > 250 114 121 > 250 171 > 250 172 > 250 200 34 31 17 17

10-4 Cancer 0.64 17 20 31 31 41 43 43 44 76 44 45 45 46 53 0 0 0 0
Non-Cancer -- Child 0.059 131 128 114 > 250 125 > 250 120 126 > 250 179 > 250 182 > 250 210 39 32 26 22
Non-Cancer -- Adult 0.12 96 91 76 173 82 234 70 82 > 250 110 > 250 101 > 250 120 15 11 7 6
10-6 Cancer 0.057 133 129 116 > 250 127 > 250 122 128 > 250 182 > 250 186 > 250 215 39 32 26 22

10-5 Cancer 0.57 18 21 31 31 41 43 43 44 98 44 46 46 46 53 0 0 0 0

10-4 Cancer 5.7 9 13 14 27 37 11 11 12 11 10 8 9 7 9 0 0 0 0
Non-Cancer -- Child 0.71 16 20 31 31 41 42 42 44 60 44 44 45 45 52 0 0 0 0
Non-Cancer -- Adult 1.5 13 18 28 29 40 39 41 42 42 40 33 42 32 50 0 0 0 0

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

CTE
(50th 

percentile)

Bass 
Fillets

CTE

RME

1 Model endpoint concentrations after 81-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue 
Type

Assessment 
Type

Deterministic

Probabilistic

RME
(5th percentile)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1
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Table 6-57.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 8),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 0.11 1 1
R5A_02 0.084 1 1
R5A_03 0.23 2 2
R5A_04 0.37 3 3
R5A_05 0.067 3 3
R5A_06 0.28 4 3
R5A_07 0.070 6 5
R5A_08 0.021 6 6
R5A_09 0.027 7 7
R5A_10 0.022 9 8
R5A_11 0.026 11 10
R5B_01 0.030 13 12
R5B_02 0.038 14 0
R5B_03 0.050 15 0
R5B_04 0.11 15 0
R5B_05 0.057 16 0
R5C_01 0.077 19 0
R5C_02 0.090 20 7
R5C_03 0.086 21 0
R5C_04 0.088 22 7
R5C_05 0.14 24 23
R5C_06 0.15 28 27

6 Woods Pond 0.16 37 33

0.41 0 0

0.044 39 0

0.048 40 0

0.87 0 0

0.014 0 0

0.55 0 0

0.044 42 0

0.39 0 0
8 Rising Pond 0.070 26 0

Notes

2 Model endpoint concentrations after 81-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

IMPG (mg/kg)

7E
7F
7G

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach

5A

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

7H

7A
7B
7C
7D
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Table 6-58.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 8),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 0.20 3 3
BWS_02 1.8 0.16 4 4
BWS_03 1.9 0.18 5 5
BWS_04 0.30 0.19 5 5
BWS_06 0.56 0.13 14 11
BWS_07 0.12 0.11 14 14
BWS_08 0.35 0.29 18 18
BWS_09 0.28 0.21 18 18
BWS_10 1.5 0.27 19 19
BWS_11 0.11 0.093 8 5
BWS_12 1.7 0.10 20 20
BWS_13 0.37 0.10 20 20
BWS_14 0.57 0.20 20 20
BWS_15 0.90 0.12 21 21
BWS_16 1.0 0.12 21 18
BWS_17 0.58 0.088 16 6
BWS_18 0.84 0.074 19 11
BWS_19 0.99 0.11 23 23
BWS_20 1.3 0.12 24 24
BWL_01 2.1 0.15 12 12
BWL_02 5.5 0.14 17 17
BWL_03 2.4 0.10 19 18
BWL_04 2.1 0.14 21 21
BWL_05 12 0.11 23 23
BWL_07 22 0.11 25 25
BWL_08 4.1 0.10 26 26
BWL_09 7.0 0.10 26 26
BWL_10 6.4 0.16 27 27
BWL_11 4.6 0.022 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 81-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Large 
Backwaters
(> 2 acres)

Small 
Backwaters
(< 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)
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Table 6-59.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 8), including the time
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
0.68 0.58 0.43 1.1 0.50 1.3 0.40 0.47 2.5 0.71 1.5 0.60 1.3 0.67

2.6 0.81 0.95 4.9 1.4 3.0 1.2 2.7
0.31 0.28 0.26 0.49 0.24 1.1 0.24 0.20 2.5 0.27 1.2 0.24 1.0 0.32
0.38 0.30 0.28 0.62 0.32 0.97 0.26 0.23 2.2 0.32 1.1 0.28 0.95 0.34

Warmwater fish tissue (whole 
body)

55 3 6 0 24 5 0 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 34 40 41 41 33 31 33 30

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 5 6 8 21 5 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 12 17 28 28 39 34 40 41 42 36 31 42 29 49

Notes Key
1 Model endpoint concentrations after 81-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Coldwater fish protection - trout below PSA
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Table 6-60.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 8),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 0.089 2 2 2
KM 2 0.36 36 4 3
KM 3 0.063 6 6 6
KM 4 0.024 9 9 9
KM 5 0.028 11 11 11
KM 6 0.051 13 13 13
KM 7 0.062 15 15 14
KM 8 0.095 19 18 17
KM 9 0.11 21 20 20

KM 10 0.11 24 24 23
KM 11 0.11 27 26 26

Reach 6 KM 12 0.16 38 36 35

Pisciviorous Mammals (mink)

1 3 5

0.087 17 13 11

0.13 37 33 29

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 81-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2
Reach

Reaches 5A/5B

Reaches 5C/5D/6

Reaches 
5C/5D

Reach 5A

Reach 5B

Sediment Target Level (mg/kg)3

Exposure Area4
Average 0-6" Sediment 

PCB Concentration 
(mg/kg)2

Sediment Target Level (mg/kg)3

Exposure 
Area1
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Table 6-63.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 9), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
0.16 0.16 0.15 0.18 0.021 0.013 0.35 0.17

10-6 Cancer 4.5 4 9 11 11 0 0 13 14

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 7 0 0 0 0 0
10-6 Cancer 36 0 0 6 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 5 10 12 12 12 13 13 14

10-5 Cancer 13 2 8 10 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 8 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 52-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

Average 0-6" Sediment PCB Concentration (mg/kg)1

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor IMPG 

(mg/kg)

CTE

Exposure 
Assumptions Risk Level

RME

CTE

RME
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Table 6-64.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 9), including the time to achieve in years (in italics ).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.31 0.27 0.18 0.41 0.16 0.42 0.21 0.20 0.75 0.22 0.45 0.22 0.39 0.24 0.009 0.006 0.004 0.004

10-6 Cancer 0.0019 234 232 229 IT 231 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 101 90 78 77

10-5 Cancer 0.019 151 148 139 IT 138 > 250 > 250 171 > 250 209 > 250 > 250 > 250 > 250 34 26 23 22

10-4 Cancer 0.19 68 63 51 IT 44 120 60 52 > 250 61 140 63 147 72 13 11 9 8
Non-Cancer -- Child 0.026 140 136 127 IT 125 > 250 245 155 > 250 189 > 250 232 > 250 > 250 25 21 18 18
Non-Cancer -- Adult 0.062 109 104 93 IT 89 219 164 110 > 250 133 > 250 158 > 250 182 16 15 13 13
10-6 Cancer 0.049 117 113 102 IT 99 240 186 122 > 250 148 > 250 178 > 250 205 19 17 15 15

10-5 Cancer 0.49 35 22 15 16 16 37 16 17 114 17 39 17 22 19 0 0 0 0

10-4 Cancer 4.9 8 9 10 12 12 11 11 12 11 11 10 10 9 11 0 0 0 0
Non-Cancer -- Child 0.19 68 63 51 IT 44 120 60 52 > 250 61 140 63 147 72 13 11 9 8
Non-Cancer -- Adult 0.43 38 34 16 24 17 48 16 18 134 17 56 18 35 19 0 0 0 0
10-6 Cancer 0.0064 190 188 181 IT 182 > 250 > 250 228 > 250 > 250 > 250 > 250 > 250 > 250 60 50 36 35

10-5 Cancer 0.064 108 103 91 IT 88 216 162 108 > 250 131 251 155 > 250 179 16 15 13 13

10-4 Cancer 0.64 19 15 14 15 16 120 15 16 74 16 21 16 16 18 0 0 0 0
Non-Cancer -- Child 0.059 111 106 94 IT 91 223 169 112 > 250 136 > 250 162 > 250 187 17 16 14 14
Non-Cancer -- Adult 0.12 85 80 67 IT 62 161 103 76 > 250 91 187 102 210 117 13 11 9 8
10-6 Cancer 0.057 112 107 96 IT 93 226 172 114 > 250 138 > 250 165 > 250 190 17 16 14 14

10-5 Cancer 0.57 23 18 14 15 16 25 16 17 91 16 30 17 17 18 0 0 0 0

10-4 Cancer 5.7 7 9 9 11 11 11 11 11 11 10 9 9 8 10 0 0 0 0
Non-Cancer -- Child 0.71 16 14 14 15 15 17 15 16 58 15 17 16 16 18 0 0 0 0
Non-Cancer -- Adult 1.5 10 11 12 13 14 14 14 14 15 14 14 14 13 16 0 0 0 0

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

CTE
(50th 

percentile)

Bass 
Fillets

CTE

RME

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue 
Type

Assessment 
Type

Deterministic

Probabilistic

RME
(5th percentile)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1
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Table 6-65.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 9),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 0.31 1 1
R5A_02 0.20 1 1
R5A_03 0.21 1 1
R5A_04 0.29 1 1
R5A_05 0.26 1 1
R5A_06 0.13 2 1
R5A_07 0.22 2 2
R5A_08 0.18 2 2
R5A_09 0.11 3 2
R5A_10 0.19 3 3
R5A_11 0.15 4 4
R5B_01 0.083 5 4
R5B_02 0.073 5 0
R5B_03 0.077 5 0
R5B_04 0.13 6 0
R5B_05 0.10 6 0
R5C_01 0.085 7 2
R5C_02 0.13 7 7
R5C_03 0.11 8 0
R5C_04 0.13 8 8
R5C_05 0.18 8 8
R5C_06 0.19 10 10

6 Woods Pond 0.13 11 11

0.41 0 0

0.17 12 0

0.027 12 0

0.95 0 0

0.0134 0 0

0.60 0 0

0.233 13 0

0.39 0 0
8 Rising Pond 0.20 14 0

Notes

2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

IMPG (mg/kg)

7E
7F
7G

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach

5A

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

7H

7A
7B
7C
7D
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Table 6-66.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 9),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 0.21 1 1
BWS_02 1.8 0.21 2 2
BWS_03 1.9 0.24 2 2
BWS_04 0.30 0.22 2 2
BWS_06 0.56 0.19 5 5
BWS_07 0.12 0.11 5 5
BWS_08 0.35 0.26 7 7
BWS_09 0.28 0.23 7 7
BWS_10 1.5 0.38 7 7
BWS_11 0.11 0.13 7 5
BWS_12 1.7 0.14 7 7
BWS_13 0.37 0.098 7 7
BWS_14 0.57 0.14 7 7
BWS_15 0.90 0.16 7 7
BWS_16 1.0 0.14 8 8
BWS_17 0.58 0.13 8 6
BWS_18 0.84 0.11 8 8
BWS_19 0.99 0.15 8 8
BWS_20 1.3 0.14 8 8
BWL_01 2.1 0.18 4 4
BWL_02 5.5 0.17 6 6
BWL_03 2.4 0.14 7 7
BWL_04 2.1 0.15 8 8
BWL_05 12 0.19 8 8
BWL_07 22 0.22 9 9
BWL_08 4.1 0.18 9 9
BWL_09 7.0 0.18 10 9
BWL_10 6.4 0.21 10 10
BWL_11 4.6 0.023 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Large 
Backwaters
(> 2 acres)

Small 
Backwaters
(< 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)
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Table 6-67.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 9), including the time
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
1.2 1.1 0.71 1.6 0.64 1.6 0.82 0.75 2.9 0.84 1.7 0.84 1.5 0.91

3.2 1.6 1.5 5.7 1.7 3.5 1.7 2.9
0.65 0.49 0.40 0.66 0.28 1.2 0.63 0.28 2.9 0.31 1.4 0.39 1.1 0.47
0.71 0.54 0.44 0.83 0.40 1.1 0.63 0.33 2.4 0.36 1.2 0.42 1.0 0.49

Warmwater fish tissue (whole 
body)

55 4 6 6 9 7 6 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 13 13 14 14 13 13 13 12

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 3 5 7 8 7 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 9 10 11 12 13 13 13 13 15 12 12 13 12 15

Notes Key
1 Model endpoint concentrations after 52-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Warmwater fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Coldwater fish protection - trout below PSA
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Table 6-68.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 9),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 0.24 1 1 1
KM 2 0.22 2 2 1
KM 3 0.17 2 2 2
KM 4 0.17 3 3 3
KM 5 0.16 4 4 4
KM 6 0.11 5 5 5
KM 7 0.092 6 5 5
KM 8 0.12 7 7 7
KM 9 0.14 8 7 7

KM 10 0.17 8 8 8
KM 11 0.18 10 10 9

Reach 6 KM 12 0.16 12 11 11

Pisciviorous Mammals (mink)

1 3 5

0.16 6 5 4

0.16 11 11 10

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 52-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Sediment Target Level (mg/kg)3

Exposure Area4
Average 0-6" Sediment 

PCB Concentration 
(mg/kg)2

Sediment Target Level (mg/kg)3

Exposure 
Area1

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2
Reach

Reaches 5A/5B

Reaches 5C/5D/6

Reaches 
5C/5D

Reach 5A

Reach 5B
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Table 6-71.  Sediment IMPGs for human direct contact compared to projected sediment PCBs (SED 10), including the time 
to achieve in years (in italics ).

SA 1 SA 2 SA 3 SA 4 SA 5 SA 6 SA 7 SA 8
7.0 16 11 3.4 4.1 1.2 7.6 3.0

10-6 Cancer 4.5 153 > 250 140 0 0 0 52 0

10-5 Cancer 45 0 0 0 0 0 0 0 0

10-4 Cancer 453 0 0 0 0 0 0 0 0
Non-Cancer 31 0 0 5 0 0 0 0 0
10-6 Cancer 36 0 0 4 0 0 0 0 0

10-5 Cancer 365 0 0 0 0 0 0 0 0

10-4 Cancer 3645 0 0 0 0 0 0 0 0
Non-Cancer 125 0 0 0 0 0 0 0 0
10-6 Cancer 1.3 > 250 > 250 > 250 > 250 > 250 37 > 250 > 250

10-5 Cancer 13 2 83 37 0 0 0 0 0

10-4 Cancer 135 0 0 0 0 0 0 0 0
Non-Cancer 40 0 0 0 0 0 0 0 0
10-6 Cancer 28 0 0 5 0 0 0 0 0

10-5 Cancer 280 0 0 0 0 0 0 0 0

10-4 Cancer 2800 0 0 0 0 0 0 0 0
Non-Cancer 152 0 0 0 0 0 0 0 0

Notes Key
1 Model endpoint concentrations after 52-year projection = model prediction is lower than the IMPG
CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
IMPG = interim media protection goal <value> = time to achieve based on highly uncertain extrapolation of the model 
SA = EPA Risk Assessment Sediment Exposure Areas                 results as described in Section 3.2.1 of the Revised CMS Report 

SA 1:  Confluence to New Lenox Road
SA 2:  New Lenox Road to Woods Pond Headwaters
SA 3:  Woods Pond (6-meters from waters edge)
SA 4:  Columbia Mill Dam impoundment (6-meters from waters edge)
SA 5:  Former Eagle Mill Dam impoundment (6-meters from waters edge)
SA 6:  Willow Mill Dam impoundment (6-meters from waters edge)
SA 7:  Glendale Dam impoundment (6-meters from waters edge)
SA 8:  Rising Pond impoundment (6-meters from waters edge)

Exposure 
Assumptions Risk Level

RME

CTE

RME

Average 0-6" Sediment PCB Concentration (mg/kg)1

Human 
Direct 

Contact

Older
Child

Adult

Risk 
Category Receptor IMPG 

(mg/kg)

CTE
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Table 6-72.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs (SED 10), including the time to achieve in years (in italics ).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
4.2 6.6 5.8 11 3.7 4.2 4.2 4.4 3.7 2.8 2.2 2.6 1.9 2.7 0.1 0.08 0.05 0.05

10-6 Cancer 0.0019 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250

10-5 Cancer 0.019 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 246 207 167 162

10-4 Cancer 0.19 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 17 9 6 4
Non-Cancer -- Child 0.026 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 210 171 131 126
Non-Cancer -- Adult 0.062 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 111 72 27 26
10-6 Cancer 0.049 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 138 99 58 54

10-5 Cancer 0.49 205 > 250 > 250 > 250 209 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 0 0 0 0

10-4 Cancer 4.9 36 81 69 108 25 26 26 36 11 9 8 8 6 8 0 0 0 0
Non-Cancer -- Child 0.19 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 17 9 6 4
Non-Cancer -- Adult 0.43 214 > 250 > 250 > 250 219 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 0 0 0 0
10-6 Cancer 0.0064 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250

10-5 Cancer 0.064 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 107 68 27 26

10-4 Cancer 0.64 186 > 250 > 250 239 189 235 > 250 > 250 > 250 224 > 250 > 250 > 250 > 250 0 0 0 0
Non-Cancer -- Child 0.059 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 116 77 41 37
Non-Cancer -- Adult 0.12 > 250 > 250 500 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 17 9 6 4
10-6 Cancer 0.057 > 250 > 250 > 250 > 250 198 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 120 81 41 37

10-5 Cancer 0.57 194 > 250 > 250 341 52 246 > 250 > 250 > 250 > 250 > 250 > 250 > 250 > 250 0 0 0 0

10-4 Cancer 5.7 26 65 54 122 10 11 11 12 9 8 7 7 3 6 0 0 0 0
Non-Cancer -- Child 0.71 179 > 250 > 250 320 180 225 > 250 > 250 > 250 212 236 > 250 > 250 > 250 0 0 0 0
Non-Cancer -- Adult 1.5 125 203 193 249 122 152 193 177 180 124 113 158 99 182 0 0 0 0

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs

CTE = central tendency exposure = model prediction exceeds the IMPG
RME = reasonable maximum exposure <value> = time to achieve predicted by the model 
BBD:  Bulls Bridge Dam Impoundment <value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 
LL:  Lake Lillinonah
LZ:  Lake Zoar
LH:  Lake Housatonic

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)
Tissue 
Type

Assessment 
Type

Deterministic

Probabilistic

RME
(5th percentile)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

CTE
(50th 

percentile)

Bass 
Fillets

CTE

RME
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Table 6-73.  Sediment IMPGs for benthic invertebrates compared to projected sediment PCBs (SED 10),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3 10

R5A_01 3.3 IT 2
R5A_02 0.92 1 1
R5A_03 4.8 59 36
R5A_04 27 >250 >250
R5A_05 1.1 1 1
R5A_06 2.3 2 1
R5A_07 0.77 2 2
R5A_08 14 245 98
R5A_09 9.9 >250 51
R5A_10 17 IT IT
R5A_11 0.95 4 3
R5B_01 9.8 >250 45
R5B_02 6.9 IT 0
R5B_03 4.4 244 0
R5B_04 5.3 245 0
R5B_05 5.2 105 0
R5C_01 7.1 >250 1
R5C_02 7.8 >250 10
R5C_03 4.4 103 0
R5C_04 5.7 123 9
R5C_05 37 >250 >250
R5C_06 27 >250 171

6 Woods Pond 3.7 73 5

0.42 0 0

4.1 >250 0

4.1 >250 0

1.2 0 0

1.2 0 0

0.69 0 0

5.1 192 0

0.40 0 0
8 Rising Pond 2.8 26 0

Notes

2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 
IT = Increasing trend in model extrapolation; no time-to-achieve estimated.

IMPG (mg/kg)

7E
7F
7G

5B

5C

Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach

5A

1 Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as defined in EPA's 
Model Validation Report)

7H

7A
7B
7C
7D
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Table 6-74.  Backwater sediment IMPGs for amphibians compared to projected sediment PCBs (SED 10),
including the time to achieve in years (in italics ).

Lower End of Range Upper End of Range
3.27 5.6

BWS_01 1.9 5.6 114 52
BWS_02 1.8 5.6 124 52
BWS_03 1.9 2.4 41 30
BWS_04 0.30 22 > 250 > 250
BWS_06 0.56 1.3 20 11
BWS_07 0.12 5.4 > 250 13
BWS_08 0.35 37 > 250 > 250
BWS_09 0.28 20 > 250 > 250
BWS_10 1.5 16 > 250 > 250
BWS_11 0.11 1.3 8 5
BWS_12 1.7 6.0 107 59
BWS_13 0.37 10 > 250 > 250
BWS_14 0.57 9.0 > 250 > 250
BWS_15 0.90 9.2 201 124
BWS_16 1.0 2.8 46 22
BWS_17 0.58 1.6 19 6
BWS_18 0.84 1.4 22 11
BWS_19 0.99 21 > 250 > 250
BWS_20 1.3 6.4 130 68
BWL_01 2.1 11 177 123
BWL_02 5.5 5.2 87 48
BWL_03 2.4 3.3 53 22
BWL_04 2.1 3.8 66 31
BWL_05 12 14 202 147
BWL_07 22 20 > 250 > 250
BWL_08 4.1 14 > 250 > 250
BWL_09 7.0 15 > 250 227
BWL_10 6.4 13 > 250 226
BWL_11 4.6 2.3 0 0

Notes
1 Exposure areas represent individual backwaters
2 Model endpoint concentrations after 52-year projection
IMPG = interim media protection goal

Key

= model prediction is lower than the IMPG
= model prediction exceeds the IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 

Large 
Backwaters
(> 2 acres)

Small 
Backwaters
(< 2 acres)

IMPG (mg/kg)Average 0-6" Sediment 
PCB Concentration 

(mg/kg)2

Exposure 
Area1Reach Area

(acres)
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Table 6-75.  IMPGs for fish protection, and consumption of fish and invertebrates by ecological receptors compared to projected biota tissue PCBs (SED 10), including the time
to achieve in years (in italics ).

Average Whole Body Fish Tissue PCB Concentration (mg/kg) 1

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8
16 25 22 41 14 16 16 17 14 11 8.5 9.9 7.4 10

32 32 33 29 22 17 20 15
13 19 21 21 6.8 6.2 13 8.2 7.4 4.6 3.9 5.7 3.2 6.4
11 17 20 24 9.1 7.2 13 8.6 7.7 5.1 4.2 5.7 3.5 6.3

Warmwater fish tissue (whole 
body)

55 3 4 0 36 4 0 0 0 0 0 0 0 0 0

Coldwater fish tissue (whole 
body) - Trout Below PSA

14 137 174 159 159 104 83 122 61

Threatened and endangered species (represented 
by bald eagle)

Fish tissue
(whole body)

30.41 3 4 7 35 4 0 0 0 0 0 0 0 0 0

Piscivorous birds
(represented by osprey)

Fish tissue
(whole body) 3.2 173 > 250 > 250 199 146 150 > 250 210 248 112 103 189 78 243

Notes Key
1 Model endpoint concentrations after 52-year projection (autumn average) = model prediction is lower than the IMPG
IMPG = interim media protection goal = model prediction exceeds the IMPG

= IMPG not applicable
<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report 

Warmwater fish protection

Threatened and endangered species (represented by bald eagle)
Piscivorous birds (represented by osprey)

Ecological Receptor

Fish protection

IMPG 
(mg/kg)Ecological Receptor Tissue Type

Coldwater fish protection - trout below PSA
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Table 6-76.  Sediment IMPGs for insectivorous birds and piscivorous mammals compared to projected sediment PCBs (SED 10),
including the time to achieve in years (in italics ).

Insectivorous Birds (wood duck)

1 3 5

KM 1 2.8 165 49 26
KM 2 7.1 140 91 68
KM 3 7.9 > 250 > 250 206
KM 4 15 IT IT IT
KM 5 0.74 4 3 3
KM 6 8.3 > 250 > 250 159
KM 7 5.5 > 250 > 250 134
KM 8 7.0 > 250 169 98
KM 9 6.7 > 250 183 101

KM 10 18 > 250 > 250 > 250
KM 11 20 > 250 > 250 > 250

Reach 6 KM 12 8.5 > 250 156 105

Pisciviorous Mammals (mink)

1 3 5

6.9 > 250 199 109

13 > 250 > 250 195

Notes
1 Exposure areas for wood ducks represent approximate 1 kilometer segments of the river channel
2 Model endpoint concentrations after 52-year projection
3 Sediment target levels have corresponding floodplain soil IMPGs due to mixture of aquatic and terrestrial diets for these receptors
4 Exposure areas represent entire river reach
IMPG = interim media protection goal

Key

= model prediction is lower than the target value
= model prediction exceeds the target value

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model 
                results as described in Section 3.2.1 of the Revised CMS Report 
IT = Increasing trend in model extrapolation; no time-to-achieve estimated.
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Figure 6-1a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 1 / SED 2.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\bins\
Reaches 7/8 - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED1CMSBS_0712-28\bins\
CT Impoundments - H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED01_0712-28_base\wchem_total

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_100830_fig6.pro
Tue Oct 05 23:20:49 2010
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Figure 6-1b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 1 / SED 2.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\bins\
Reaches 7/8 - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED1CMSBS_0712-28\bins\
CT Impoundments -H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED01_0712-28_base\

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_100830_fig6.pro
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Figure 6-1c.  Average PCB concentration in gamefish by subreach under SED 1 / SED2.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
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Figure 6-2a.  Temporal and spatial trends in PCB concentrations of adult largemouth bass from the Housatonic River (wet weight).
Data: GE,EPA; mean (sum of aroclors or congeners) +/- 2SE, total number of samples 
for each group posted at top of each panel. 
GE Splits were averaged.  The re-analyzed fish sample extract (WP-ADULT-LB-13 F-RE) was averaged with its original result.
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Figure 6-2b.  Temporal and spatial trends in PCB concentrations of adult largemouth bass from the Housatonic River (lipid-normalized).
Data: GE,EPA; mean (sum of aroclors or congeners) +/- 2SE, total number of samples 
for each group posted at top of each panel.
GE Splits were averaged.  The re-analyzed fish sample extract (WP-ADULT-LB-13 F-RE) was averaged with its original result.
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the 
overall timeframe when excavation, capping, and bank stabilization/restoration activities are 
occurring in terms of construction years.  In Reaches 5A and 5B, the river channel will be divided 
in to a series of dry isolation cells for the performance of excavation, capping, and bank 
stabilization/restoration activities. However, as there are a total of 176 dry removal cells in Reach 
5A alone, it is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion. 

2. Y = Year .

CONSTRUCTION TIMELINE FOR SED 3
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Figure 6-6a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 3.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED3CMSBS_0712-13\bins\
Reaches 7/8 - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED3CMSBS_0712-29\bins\
CT Impoundments - H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED03_0712-29_base\wchem_total

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_100830_fig6.pro
Tue Oct 05 23:20:51 2010
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Figure 6-6b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 3.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED3CMSBS_0712-13\bins\
Reaches 7/8 - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED3CMSBS_0712-29\bins\
CT Impoundments -H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED03_0712-29_base\

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_100830_fig6.pro
Tue Oct 05 23:23:55 2010
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Figure 6-6c.  Average PCB concentration in gamefish by subreach under SED 3.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
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Figure 6-8.  Comparison of model predicted bottom elevations at the end of 
year 52 between SED1 and SED3.
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the 
overall timeframe when excavation, capping, and bank stabilization/restoration activities are 
occurring in terms of construction years.  In Reaches 5A and 5B, the river channel will be divided 
in to a series of dry isolation cells for the performance of excavation, capping, and bank 
stabilization/restoration activities. However, as there are a total of 176 dry removal cells in Reach 
5A alone, it is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion. 

2. Y = Year.
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Figure 6-11a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 4.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED4CMSBS_0801-01\bins\
Reaches 7/8 - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED4CMSBS_0802-01\bins\
CT Impoundments - H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED04_0802-01_base\wchem_total

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_100830_fig6.pro
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Figure 6-11b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 4.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED4CMSBS_0801-01\bins\
Reaches 7/8 - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED4CMSBS_0802-01\bins\
CT Impoundments -H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED04_0802-01_base\

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_100830_fig6.pro
Tue Oct 05 23:24:51 2010
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Figure 6-11c.  Average PCB concentration in gamefish by subreach under SED 4.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the 
overall timeframe when excavation, capping, and bank stabilization/restoration activities are 
occurring in terms of construction years.  In Reaches 5A and 5B, the river channel will be divided 
in to a series of dry isolation cells for the performance of excavation, capping, and bank 
stabilization/restoration activities. However, as there are a total of 176 dry removal cells in Reach 
5A alone, it is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion. 

2. Y = Year.

CONSTRUCTION TIMELINE FOR SED 5
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Figure 6-14a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 5.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED5CMSBS_0801-02\bins\
Reaches 7/8 - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED5CMSBS_0802-02\bins\
CT Impoundments - H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED05_0802-02_base\wchem_total

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_100830_fig6.pro
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Figure 6-14b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 5.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED5CMSBS_0801-02\bins\
Reaches 7/8 - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED5CMSBS_0802-02\bins\
CT Impoundments -H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED05_0802-02_base\

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_100830_fig6.pro
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Figure 6-14c.  Average PCB concentration in gamefish by subreach under SED 5.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the overall 
timeframe when excavation, capping, and bank stabilization/restoration activities are occurring in terms of 
construction years.  In Reaches 5A and 5B, the river channel will be divided in to a series of dry isolation cells for 
the performance of excavation, capping, and bank stabilization/restoration activities. However, as there are a total 
of 176 dry removal cells in Reach 5A alone, it is not possible to illustrate the sequential performance of remedial 
activities in each of these cells in a similar fashion. 

2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.

CONSTRUCTION TIMELINE FOR SED 6
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Figure 6-17a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 6.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED6CMSBS_0712-16\bins\
Reaches 7/8 - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED6CMSBS_0810-05\bins\
CT Impoundments - H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED06_0810-05_base\wchem_total

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_100830_fig6.pro
Tue Oct 05 23:20:59 2010
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Figure 6-17b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 6.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED6CMSBS_0712-16\bins\
Reaches 7/8 - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED6CMSBS_0810-05\bins\
CT Impoundments -H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED06_0810-05_base\

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_100830_fig6.pro
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Figure 6-17c.  Average PCB concentration in gamefish by subreach under SED 6.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the overall timeframe when excavation, 
capping/backfilling, and bank stabilization/restoration activities are occurring in terms of construction years. In Reaches 5A and 5B, the river 
channel will be divided in to a series of dry isolation cells for the performance of excavation, backfill, and bank stabilization/restoration 
activities. However, as there are a total of 176 dry removal cells in Reach 5A alone, it is not possible to illustrate the sequential performance 
of remedial activities in each of these cells in a similar fashion. 

2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.
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Figure 6-20a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 7.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\bins\
Reaches 7/8 - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED7CMSBS_0810-15\bins\
CT Impoundments - H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED07_0810-15_base\wchem_total

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_100830_fig6.pro
Tue Oct 05 23:21:01 2010
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Figure 6-20b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 7.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\bins\
Reaches 7/8 - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED7CMSBS_0810-15\bins\
CT Impoundments -H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED07_0810-15_base\

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_100830_fig6.pro
Tue Oct 05 23:27:43 2010
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Figure 6-20c.  Average PCB concentration in gamefish by subreach under SED 7.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the overall 
timeframe when excavation, backfilling, and bank stabilization/restoration activities are occurring in terms of 
construction years.  In Reaches 5A and 5B, the river channel will be divided in to a series of dry isolation cells for 
the performance of excavation, backfill, and bank stabilization/restoration activities. However, as there are a total of 
176 dry removal cells in Reach 5A alone, it is not possible to illustrate the sequential performance of remedial 
activities in each of these cells in a similar fashion. 

2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the overall 
timeframe when excavation, backfilling, and bank stabilization/restoration activities are occurring in terms of 
construction years.  In Reaches 5A and 5B, the river channel will be divided in to a series of dry isolation cells for 
the performance of excavation, backfill, and bank stabilization/restoration activities. However, as there are a total of 
176 dry removal cells in Reach 5A alone, it is not possible to illustrate the sequential performance of remedial 
activities in each of these cells in a similar fashion. 

2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.
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Figure 6-23a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 8.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED8CMSBS_0712-18\bins\
Reaches 7/8 - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED8CMSBS_0810-07\bins\
CT Impoundments - H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED08_0810-07_base\wchem_total

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_100830_fig6.pro
Tue Oct 05 23:21:04 2010
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Figure 6-23b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 8.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED8CMSBS_0712-18\bins\
Reaches 7/8 - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED8CMSBS_0810-07\bins\
CT Impoundments -H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED08_0810-07_base\

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_100830_fig6.pro
Tue Oct 05 23:29:02 2010
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Figure 6-23c.  Average PCB concentration in gamefish by subreach under SED 8.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
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CONSTRUCTION TIMELINE FOR SED 9

REVISED CMS REPORT
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FIGURE

6-25

2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam;
WMD = Willow Mill Dam; GD = Glendale Dam; Y = Year.

NOTES:
1.The general timeline associated with Reach 5A and 5B, and 
subsequent reaches, illustrates the overall timeframe when excavation, 
capping, and bank stabilization/restoration activities are occurring in terms 
of construction years.
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2. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = 
Willow Mill Dam; GD = Glendale Dam; Y = Year.

NOTES:
1. The general timeline associated with Reach 5A and 5B, and 
subsequent reaches, illustrates the overall timeframe when 
excavation, capping, and bank stabilization/restoration activities 
are occurring in terms of construction years.
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Figure 6-27a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 9.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED9CMSBS_1008-03\bins\
Reaches 7/8 - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED9CMSBS_1008-01\bins\
CT Impoundments - H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED09_1007-1_base\wchem_total

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_100830_fig6.pro
Tue Oct 05 23:21:06 2010
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Figure 6-27b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 9.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
Reaches 5/6 - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED9CMSBS_1008-03\bins\
Reaches 7/8 - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED9CMSBS_1008-01\bins\
CT Impoundments -H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED09_1007-1_base\

wk/if/rrm - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_100830_fig6.pro
Tue Oct 05 23:29:27 2010
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Figure 6-27c.  Average PCB concentration in gamefish by subreach under SED 9.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.

DR - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section 6\cms_alternatives_PSA_CT.pro
Wed Oct 06 11:30:26 2010



BSS - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section 6\sed_removals_R56_revised.mxd

GENcms 430                             OCTOBER 2010

West Branch
Confluence

LOCATOR

SCALE

LEGEND

Woods Pond Dam

Reach
5A

Reach
5B

Reach
5C

Reach
6

New Lenox Rd.

Basemap Information

Figure 6-28.

Sediment Alternative 10 (SED 10)
in Reaches 5 and 6.

0 0.25 0.5
Miles

Housatonic River
1 mg/kg PCB Isopleth
Housatonic Railroad
Major Road
Dam

Bank Remediation
Removal of Top 2 ft
Removal of Top 2.5 ft

Remediation Information
Sediment Remediation Type

Access Road/
Staging Area



10/08/2010 SYRACUSE-NY-141ENV-DJHOWES
C:/B0030929/0002/00001/CDR/30929F02.CDR

YES

YES

YES

YES

YES

YES

YES

YES

YES

SEDIMENTS RIVERBANKS

NONO

NO

NO

NO

NO

NO

NO

NO

Will
access

roads/staging areas
fragment habitat in

intact floodplain
areas?

Are
riverbanks

adjacent to sediment
or floodplain soil

remediation
areas?

identified by EPA as
eroding

Are
“high” PCB

concentrations
present?

Can
area be

avoided by shifting
access roads/staging areas

or accessing river from
one side?

Can
area be

avoided by shifting
access roads/staging areas

or accessing river from
one side?

Can
area be

avoided by shifting
access roads/staging areas

or accessing river from
one side?

Do
sediments need

to be removed to meet
sediment direct
contact IMPGs?

Will
access roads/

staging areas impact
forested riparian

corridor?

Do
river or

adjacent floodplain
areas (for access)

have high density of faunal
or floral species of

concern?

Select sediment
area for removal

Select the eroding
river bank for

remediation/stabilization

Do not
select

area for
removal

Do not
select

riverbank for
remediation/
stabilization

SED 10 SEDIMENT AND BANK
CRITERIA APPLICATION FLOWCHART

REVISED CMS REPORT

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

FIGURE

6-29



NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the 
overall timeframe when excavation, capping, and bank stabilization/restoration activities are 
occurring in terms of construction years.  In Reaches 5A and 5B, the river channel will be divided 
in to a series of dry isolation cells for the performance of excavation, capping, and bank 
stabilization/restoration activities. However, as there are nearly 100 dry removal cells in Reach 5A 
alone, it is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion. 

2. Y = Year.

CONSTRUCTION TIMELINE FOR SED 10
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Figure 6-31a.  Temporal profile of model-predicted annual average water column PCB 
concentration by subreach under SED 10.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
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Figure 6-31b.  Temporal profile of model-predicted surface (0-6") sediment PCB 
concentration by subreach under SED 10.
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
Model Results: 
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Figure 6-31c.  Average PCB concentration in gamefish by subreach under SED 10.

Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
* Results shown for CT impoundments are concentrations estimated by the CT 1-D Analysis.
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7. Analysis of Remedial Alternatives for Floodplain Soils  

This section provides detailed descriptions of each of the nine alternatives for addressing 
floodplain soils in the Rest of River area and includes a detailed evaluation of each using 
the nine Permit criteria described in Section 2. 

As discussed in Sections 1.7 and 4.1, these alternatives (apart from FP 1, the no action 
alternative) are of three  types:  (1) IMPG-based alternatives (FP 2, FP 3, FP 4, FP 7, and 
FP 9, which involve soil removal and backfilling as necessary to achieve different sets of 
IMPGs;  (2) threshold-based alternatives (FP 5 and FP 6), based on removing all soils 
having PCB concentrations exceeding certain thresholds; and (3) EPA’s requested 
alternative (FP 8), which involves a combination of the first two types, including removal and 
backfill of soil as necessary to achieve certain PCB IMPGs and the removal of any 
additional soils having PCB concentrations above a certain concentration threshold.  The 
nine floodplain soil remedial alternatives are as follows:326 

• FP 1 – No action. 

• FP 2 – Removal and backfill of soil to achieve the upper-bound human health-based 
IMPGs in all human-use averaging areas. 

• FP 3 – Removal and backfill of soil to achieve the mid-range human health-based 
IMPGs in certain frequently used areas and agricultural areas, the upper-bound human 
health-based IMPGs in the remaining human-use averaging areas, and upper-bound 
IMPGs for ecological receptors. 

• FP 4 – Removal and backfill of soil to achieve the mid-range human health-based 
IMPGs in all human-use averaging areas, as well as upper-bound IMPGs for ecological 
receptors. 

                                                      

326  In the descriptions of these alternatives in this report, as previously noted, the following 
conventions are used:   

• For the human health-based IMPGs, the upper bounds of the ranges refer to the RME IMPGs 
based on a 10-4 cancer risk or non-cancer HI of 1, whichever is lower; the mid-range values refer 
to the RME IMPGs based on a 10-5 cancer risk or non-cancer HI of 1, whichever is lower; and the 
lower bounds of the ranges refer to the RME IMPGs based on a 10-6 cancer risk, except that, for 
human direct contact, they are no lower than 2 mg/kg, the CD standard for residential use. 

• The target floodplain soil concentrations that have been derived to achieve certain tissue-based 
IMPGs (as described in Section 2.2.2.3) are included within the term “IMPGs” when used 
generally, and are sometimes referred to as “floodplain soil IMPGs.” 
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• FP 5 – Removal of all floodplain soils within the specified depth(s) that contain PCB 
concentrations at or above 50 mg/kg, with backfill of the excavations. 

• FP 6 – Removal of all floodplain soils within the specified depth(s) that contain PCB 
concentrations at or above 25 mg/kg, with backfill of the excavations.  

• FP 7 – Removal and backfill of soil to achieve the lower-bound human health-based 
IMPGs in all human-use averaging areas (but no lower than 2 mg/kg for direct human 
contact, which is the CD standard for residential use), as well as the lower-bound 
IMPGs for ecological receptors. 

• FP 8 – Removal and backfill of soil to achieve the mid-range human health-based 
IMPGs in all human-use averaging areas, as well as the lower-bound IMPG for 
amphibians in vernal pools, and removal of any additional soils within the top foot that 
contain PCB concentrations at or above 50 mg/kg.  

• FP 9 - Removal and backfill of soil to achieve the human upper-bound health-based 
IMPGs in all human-use averaging areas (including Heavily Used Subareas). 

As also noted previously, each of these alternatives is aimed at achieving the specified 
target levels in the top foot of soil.  In addition, FP 3 through FP 7 and FP 9 designed to 
achieve those levels in the top three feet of soil in the “Heavily Used Subareas” of Frequent-
Use Areas (as defined in Section 4.2.1), while FP 8 is designed to achieve the specified 
IMPG levels in the top three feet of soil in those Heavily Use Subareas but does not include 
removal of soil with PCB concentrations ≥ 50 mg/kg at depths between 1 and 3 feet in those 
subareas.  Also included in each alternative (except the no action alternative) are 
associated interim soil handling, the assumed implementation of restoration methods (as 
described in Section 5.3), and OMM activities, as well as use of EREs and Conditional 
Solutions where appropriate (as discussed in Section 4.6).  This analysis of floodplain 
alternatives does not address the treatment or disposition of removed soils, which is 
addressed separately in Section 9. 

Each alternative was evaluated in detail based on the nine Permit criteria.  The results of 
these detailed evaluations are presented in Sections 7.1 through 7.9, respectively, for each 
of the nine floodplain alternatives.  These evaluations are supported by the maps and tables 
described in Section 4.4.4. 

For the purposes of the evaluations in this section, it has been assumed that the floodplain 
remedial alternatives would be conducted independently from the sediment remedial 
alternatives, rather than conducting remediation of sediment and floodplain areas 
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simultaneously.  However, it would be more effective and efficient to implement floodplain 
remediation in conjunction with sediment remediation.  For example, the construction of 
access roads and establishment of staging areas would be less disruptive if the floodplain 
soil removal were implemented in coordination with sediment remediation.  Since any 
selected remedy for the Rest of River will involve both a sediment remediation component 
and a floodplain remediation component, this Revised CMS Report presents comparative 
evaluations for selected combinations of sediment and floodplain alternatives (listed in 
Section 1.8), rather than providing separate comparative analyses for the sediment and 
floodplain alternatives (as in the original CMS Report).  Those comparative evaluations are 
presented in Section 8.  

7.1 Evaluation of Floodplain Alternative 1 

7.1.1 Description of Alternative 

The no action alternative (FP 1) is included in the evaluation of floodplain alternatives as a 
baseline, consistent with the NCP (40 CFR 300.430(e)(6)).  FP 1 would involve no removal 
of floodplain soil from the Rest of River area.  Additionally, monitoring would not be 
conducted under FP 1. 

7.1.2 Overall Protection of Human Health and the Environment - Introduction 

The first General Standard in the Permit, “Overall Protection of Human Health and the 
Environment,” requires an evaluation of whether a remedial alternative “would provide 
human health and environmental protection, taking into account EPA’s Human Health and 
Ecological Risk Assessments.”  As discussed in Section 2.1.1, application of this standard 
to a particular floodplain soil remedial alternative relies heavily on the consideration of 
several other Permit criteria – notably: (a) a comparison of the floodplain soil PCB 
concentrations that would result from implementation of the alternative to the human health 
and ecological IMPGs based on EPA’s HHRA and ERA; (b) compliance with ARARs; (c) 
long-term effectiveness and permanence, including long-term adverse impacts on health or 
the environment; and (d) short-term effectiveness.  For FP 1, these evaluations have been 
based on existing floodplain soil levels, which are assumed to remain unchanged under this 
alternative.  The overall evaluation of whether FP 1 would be protective of human health 
and the environment is presented at the end of Section 7.1 so that it can take into account 
the evaluations under those other criteria, as well as other aspects of the alternative and 
other factors relevant to the protection of health and the environment.  
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7.1.3 Control of Sources of Releases  

The floodplain is predominantly depositional in nature and thus floodplain soils are not 
considered a significant source of PCBs to the River.  The floodplain is generally flat and 
well vegetated (i.e., the root mat and vegetation serve to stabilize and cover the soil).  
During high flow events when the floodplain is inundated with water, these conditions 
greatly reduce the potential for PCBs in the floodplain soil to scour and be transported to the 
River.  The conceptual site models presented in the RFI Report (BBL and QEA, 2003, 
Section 8) and EPA’s FMDR (EPA, 2006b, Section 1.3) both acknowledge that the 
floodplain is a depositional environment and thus not a significant source of PCBs to the 
River.  For example,  EPA states in the FMDR that while “it is possible that some of the 
material deposited in the floodplain could be remobilized during subsequent flood or runoff 
events, the extent and significance of remobilization from the floodplain is expected to be 
small, particularly in comparison to bed sediment or bank erosion.”  Furthermore, EPA’s 
model mass balance indicates that the annual PCB flux due to erosion of floodplain soil is 
less than 0.2% of the PCB deposition flux within the floodplain (EPA, 2006b, Figures 2 and 
4 of the Errata).  FP 1 would not change that current situation.   

7.1.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 1 are listed in Tables F-1.a through F-1.c in Appendix C.  No chemical-specific 
ARARs were identified for FP 1, although several guidances to be considered are listed in 
Table F-1.a.   Further, since FP 1 would not involve any remedial actions, there are no 
location-specific or action-specific ARARs for this alternative. 

7.1.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness of an alternative has included 
evaluation of the magnitude of residual risk associated with implementation of the 
alternative, the adequacy and reliability of the alternative, and any potential long-term 
adverse impacts associated with the alternative on human health or the environment.  Each 
of these considerations is evaluated below for FP 1.  

7.1.5.1 Magnitude of Residual Risk 

Evaluation of the magnitude of residual risk includes consideration of the length of time and 
extent to which the alternative would reduce potential exposure to PCBs, estimated 
concentrations of remaining PCBs available for such exposure, and other aspects of the 
alternative that would reduce potential exposure.  
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Since FP 1 would not involve remediation, PCB concentrations in the floodplain soils would 
remain similar to current concentrations (shown in the tables discussed in Section 7.1.6 
below), and any residual risk would remain largely the same as it is today.327   However, 
there could be some decrease in surface soil concentrations over time as relatively 
“cleaner” sediments are deposited in the floodplain during flood events (e.g., as a result of 
upstream remediation/source control or implementing an in-river sediment remedy).  

7.1.5.2 Adequacy and Reliability of Alternative  

The no action alternative has been adopted for use at other sites in areas where cleanup 
goals are already met.  For example, no action was a remedy component for floodplain 
areas adjacent to the Upper ½-Mile and 1½-Mile Reaches of the River where PCB 
concentrations were below the applicable soil-related performance standards.  Since this 
alternative would not involve any remedial activities, considerations relating to the adequacy 
and reliability of specific remedial technologies are not applicable. 

7.1.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

Since FP 1 would not involve any construction or excavation activities, it would not cause 
any long-term adverse impacts.  

7.1.6 Attainment of IMPGs 

This section describes the extent to which FP 1 would meet the IMPGs for human health 
and ecological protection.  Since this alternative involves no remediation, current floodplain 
soil PCB levels are assumed to remain largely unchanged.  Current floodplain soil PCB 
EPCs for the pertinent human and ecological averaging areas are shown in Tables 7-1 
through 7-6, along with a comparison to the applicable IMPGs.  

7.1.6.1 Comparison to Human Health-Based IMPGs 

For direct contact with soils, as shown in Table 7-1, current floodplain soil PCB levels in the 
top foot achieve the RME IMPGs associated with a 10-4 cancer risk in all 120 direct contact 
EAs and achieve the RME IMPGs associated with the non-cancer impacts in 96 of those 
areas.  In addition, these levels achieve the RME IMPGs associated with a 10-5 cancer risk 
in 66 of the EAs.  For the Heavily Used Subareas, average floodplain soil PCB levels in the 
top 3 feet achieve the RME IMPGs associated with a 10-4 cancer risk in 11 of the 12 

                                                      

327  As discussed in Section 1.2, GE does not agree that current floodplain PCB concentrations 
present a risk to human health or the environment.   
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subareas and the non-cancer IMPGs in 7 of those subareas.  They also achieve the RME 
IMPGs associated with a 10-5 cancer risk in 5 of the 12 subareas.328    

For agricultural products consumption, as shown in Table 7-2, current floodplain soil PCB 
levels achieve the RME IMPGs associated with a 10-5 cancer risk and non-cancer impacts 
in all farm areas.329 

7.1.6.2 Comparison to Ecological IMPGs 

Comparison of the EPCs in the ecological averaging areas to the relevant floodplain IMPGs 
for ecological receptors (amphibians, omnivorous/carnivorous mammals, insectivorous 
birds, and piscivorous mammals) shows the following: 

• For amphibians, existing floodplain soil concentrations are below the upper-bound 
IMPG (5.6 mg/kg) in 7 of the 66 vernal pools in the PSA; they are also below the lower-
bound IMPG (3.27 mg/kg) in 5 of those 7 pools (Table 7-3). 

• For omnivorous/carnivorous mammals, existing floodplain soil concentrations are below 
the upper-bound IMPG (34.3 mg/kg) in 6 of the 7 averaging areas; they are also below 
the lower-bound IMPG (21.1 mg/kg) in 4 of those 6 areas (Table 7-4).  

• For insectivorous birds (for which the target floodplain soil IMPGs vary depending on 
the associated sediment concentrations), existing floodplain soil concentrations would 
meet the floodplain soil IMPGs in 11 of the 12 averaging areas in the PSA if the 
associated sediment concentration in those areas were 3 mg/kg or less, and in 8 of the 
12 averaging areas if the associated sediment concentration were 5 mg/kg (Table 7-5). 

• For piscivorous mammals (for which the target floodplain soil IMPGs also vary 
depending on the associated sediment concentrations), existing floodplain soil 
concentrations would exceed the upper- and lower-bound floodplain soil IMPGs in both 
averaging areas at any of the three sediment target levels evaluated (1, 3, or 5 mg/kg), 

                                                      

328  Current floodplain PCB levels are below the RME IMPGs based on a 10-6 cancer risk in 7 EAs and 
one Heavily Used Subarea.  With respect to the CTE IMPGs, current PCB levels achieve the CTE 
IMPGs associated with a 10-5 cancer risk in all EAs and those based on non-cancer impacts in all but 
one EA, and they achieve the CTE IMPGs associated with a 10-6 cancer risk in more than 85% of 
these areas.  Further, current PCB levels in the Heavily Used Subareas (top 3 feet) achieve the CTE 
IMPGs based on a 10-4 cancer risk in all subareas, those based on a 10-5 cancer risk in 11 of the 12 
subareas, and those based on a 10-6 cancer risk and non-cancer impacts in 8 of those subareas.   
329  These levels achieve the RME IMPGs based on a 10-6 cancer risk in 5 of the 14 farm areas.  
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except that they would achieve the upper-bound soil IMPG level in one (Reach 
5C/5D/6) of the two averaging areas at the 1 mg/kg sediment target level (Table 7-6).330   

7.1.7 Reduction of Toxicity, Mobility, or Volume 

FP 1 would not result in any active reduction of toxicity, mobility, or volume of PCBs in the 
near term, as no remedial activities would be performed under this alternative.  Any 
reduction would occur in the long term through naturally occurring processes. 

7.1.8 Short-Term Effectiveness 

Short-term effectiveness considers short-term impacts on the environment, local 
communities, and the workers during remedy implementation.  There would be no short-
term effects associated with FP 1 as this alternative does not involve any construction or 
excavation activities.  

7.1.9 Implementability  

Since FP 1 involves no remedial action or associated activities, there would be no technical 
or administrative implementability issues associated with this alternative. 

7.1.10   Cost 

Since FP 1 does not include any remediation or monitoring of floodplain soils, there would 
be no cost associated with this alternative. 

7.1.11 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 7.1.2, the evaluation of whether FP 1 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  Since FP 1 would not involve any remediation of floodplain soil, it 
would not reduce soil PCB concentrations, and would therefore not reduce exposure of 

                                                      

330  As noted in Table 7-6, there are several cases where the soil IMPG levels (particularly the lower 
bound) could not be achieved at any floodplain soil concentration since the PCB concentrations in the 
aquatic food items at the target sediment level would by themselves exceed the IMPGs for mink prey. 
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humans and ecological receptors to the PCBs that are currently present in floodplain soils.  
However, as shown in Section 7.1.6, any residual risks (even as EPA would define them) 
from exposure to floodplain soils under current conditions are limited.  Further, PCB 
concentrations in floodplain surface soil in certain areas may decrease over time due to 
deposition of cleaner sediments on top of them and other natural attenuation processes.   

Compliance with ARARs:  As discussed in Section 7.1.4, there are no ARARs for FP 1. 

Human Health Protection:  As discussed in Section 7.1.6.1, PCB levels in floodplain soil 
under FP 1 are within the range of the RME IMPGs based on EPA’s cancer risk range in all 
direct contact EAs and achieve the RME IMPGs associated with non-cancer impacts in 96 
of the 120 EAs.  In addition, average floodplain soil PCB levels in the top 3 feet in the 
Heavily Used Subareas are within the range of the RME IMPGs based on EPA’s cancer 
risk range in 11 of those 12 subareas and are below the non-cancer RME IMPGs in 7 of 
those 12 subareas.  Current floodplain soil PCB levels in all the farm areas evaluated based 
on agricultural products consumption (for commercial dairy farms) are within the range of 
adjusted RME IMPG levels based on EPA’s cancer risk range and below the adjusted RME 
IMPG levels for non-cancer. 

Environmental Protection:  As discussed in Section 7.1.6.2, floodplain soil PCB EPCs under 
FP 1 achieve some of the ecological IMPGs but not others.  Specifically, these EPCs:  (a) 
are within or below the IMPG range for omnivorous/carnivorous mammals (21.1 mg/kg to 
34.3 mg/kg) in 6 of the 7 averaging areas; (b) exceed the upper bound of the amphibian 
IMPG range (5.6 mg/kg) in 59 of the 66 of vernal pools in the PSA; (c) are below the 
floodplain soil IMPGs for insectivorous birds in 11 of 12 averaging areas if the associated 
sediment concentrations in those areas were 3 mg/kg or less and in 8 of those areas if the 
associated sediment concentrations were 5 mg/kg; and (d) exceed the upper- and lower-
bound floodplain soil IMPGs for piscivorous mammals in both averaging areas, except that 
they would meet the upper-bound IMPG in the Reach 5C/5D/6 averaging area if the 
associated sediment concentration were 1 mg/kg or less.  

As discussed in Section 2.1.1, since achievement of IMPGs is only one of the Selection 
Decision Factors under the Permit, it is not determinative of whether an alternative would 
provide overall protection of the environment, but rather is a consideration to be balanced 
against the other Selection Decision Factors.  The fact that there are exceedances of the 
IMPGs for certain receptors does not translate into adverse impacts on the local 
populations of those receptors, let alone adverse impacts on the overall wildlife community 
in the Rest of River area.  This is true, first, because of the highly conservative nature of the 
averaging areas and the fact that the local populations of these receptors extend beyond 
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the individual averaging areas.331  Moreover, field surveys conducted by both EPA and GE, 
as well as other existing ecological information identified in Section 5.1.1, have documented 
the presence of numerous and diverse plant and animal species, including state-listed rare 
species, that continue to reproduce and inhabit the floodplain despite the fact that PCBs 
have been present in the floodplain soil for over 70 years.  Thus, even accepting the IMPGs 
based on EPA’s ERA, the impact of the IMPG exceedances under FP 1 on the 
maintenance of healthy local populations of these receptors is uncertain.    

Moreover, as EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d – quoted in Section 
2.1.1 above).  Thus, it is critical that any uncertain risks that may be evidenced by IMPG 
exceedances be weighed against the certain adverse environmental impacts of floodplain 
soil removals, as discussed in Section 5.3.  In this case, since FP 1 does not involve any 
remedial activities, it would avoid those short-term and long-term adverse environmental 
impacts.  

Summary:  Since FP 1 would not involve any removal of floodplain soils, it is assumed that 
current floodplain soil PCB concentrations would remain largely unchanged.  Based on 
GE’s evaluation of the data, current PCB concentrations in the floodplain do not pose a 
significant risk to human health or the environment.  However, EPA’s HHRA and ERA 
concluded that those concentrations do present certain human health and environmental 
risks.  As discussed above, while current PCB concentrations in the direct contact EAs are 
within EPA’s acceptable cancer risk range in all EAs, they exceed the non-cancer IMPGs 
based on EPA’s HHRA in several EAs.  From an ecological standpoint, those 
concentrations are within the range of the IMPGs based on EPA’s ERA for some receptors 
and areas, but exceed those IMPGs for other receptors (e.g., amphibians, piscivorous 
mammals) in the majority of averaging areas.  On the other hand, implementation of FP 1 
would not cause the adverse environmental impacts inherent in floodplain soil removal.   

In summary, based on EPA’s conclusions in the HHRA and ERA (which GE has been 
directed to follow by EPA), FP 1 would not completely eliminate the human health and 
ecological risks identified by EPA.  However, GE disputes EPA’s conclusions and notes the 
disruptive actions that those conclusions would require.   

                                                      

331  For example, as discussed in Section 4.2.3, the local populations of wood frogs, wood ducks, and 
shrews (as representative of amphibians, insectivorous birds, and omnivorous/carnivorous mammals, 
respectively) extend throughout the PSA (in areas of suitable habitat); and the local population of mink 
(as representative of piscivorous mammals) extends beyond the PSA to areas near the shoreline but 
outside the 1 mg/kg isopleth, as well as to tributaries of the River and to other riverine areas in the 
vicinity.  
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7.2 Evaluation of Floodplain Alternative 2  

7.2.1 Description of Alternative 

FP 2 would involve the removal and backfill of floodplain soils to achieve average PCB 
concentrations that would meet upper-bound RME IMPGs for human health.  Specifically, 
this alternative has been developed to achieve the following IMPGs:   

• The upper-bound RME IMPGs for human health (i.e., those based on a 10-4 cancer risk 
or a non-cancer HI of 1, whichever is lower) based on direct contact with floodplain 
soils; and 

• The upper-bound RME IMPGs for human health (i.e., those based on a 10-4 cancer risk 
or a non-cancer HI of 1, whichever is lower) based on consumption of agricultural 
products from the floodplain. 

This alternative would involve removing and replacing floodplain soils as necessary to 
achieve average PCB concentrations in the relevant averaging areas that are equal to or 
less than the above-mentioned IMPGs.  Average concentrations have been based on the 
95% UCL of the spatially weighted mean, as discussed in Section 4.4.2.    

Summary of Removal Areas and Volumes 

FP 2 would involve the removal of approximately 22,000 cy of soil from approximately 13 
acres of the floodplain.  The locations of these removal areas are shown on Figure 7-1 and 
a detailed breakdown of the removal areas and volumes associated with FP 2 is included in 
Tables 7-7 through 7-12.  All 22,000 cy of removal under FP 2 have been based on 
achieving the human direct contact IMPGs shown in Table 7-7.  However, FP 2 would also 
achieve certain other IMPGs, as discussed in Section 7.2.6 below.   

Summary of Affected Habitat  

FP 2 would involve the removal and backfill of floodplain soil across approximately 13 acres 
in various types of habitats.  The approximate acreages of those general habitat types with 
associated removal volumes, are as follows:332   

                                                      

332  This detailed breakdown of removal areas and volumes by habitat type was conducted using the 
habitat community mapping performed by Woodlot Alternatives, Inc. on behalf of EPA (Woodlot, 2002) 
of the River and floodplain between the Confluence and Woods Pond Dam, with revisions based on 
the habitat categories described in Section 5.3.  The same procedure was used to describe the habitat 
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• 6.2 acres (10,000 cy) of floodplain wetland forest habitats (consisting of transitional 
floodplain forest and red maple swamp); 

• 1.2 acres (2,000 cy) of shrub and emergent wetland habitats (consisting mainly of wet 
meadow and shallow emergent marsh habitats); and  

• 3.0 acres (5,000 cy) of disturbed upland habitats (consisting of cultural grasslands 
[defined in Section 5.3.8.1 as open fields dominated by grass-like vegetation that is 
periodically disturbed, generally by mowing]); 

• <0.1 acre of upland forested habitat (consisting of northern hardwoods-hemlock-white 
pine forest); and  

• 2.3 acres (4,000 cy) of habitat of currently unmapped community type.333   

No vernal pools would be affected by the implementation of this remedial alternative, 
although some areas adjacent to vernal pools (which serve as non-breeding habitat, for 
vernal pool amphibians) would be adversely affected, as discussed below.   

In addition to the above-described areas associated with removal/backfill activities, 
additional floodplain habitat would be adversely affected by the construction and use of 
access roads and staging areas.  Conceptual construction plans indicate that FP 2 would 
require 8 staging areas, which would occupy a total of approximately 3.7 acres (0.5 acre of 
which would be within the floodplain), and 4.1 miles of temporary access roads covering 9.8 
additional acres assuming a 20-foot road width (1.9 miles and 4.6 acres of which would be 
within the floodplain).  Within the boundaries of the Woodlot (2002) natural community 
mapping, these facilities would be located largely in the floodplain forest (1.3 acres), shrub 

                                                                                                                                                  

types affected by all subsequent floodplain alternatives.  The impacted acreages have been rounded 
to one decimal place for acreages below 10 acres and to the nearest whole number for larger 
acreages.  Also, as discussed in Section 5.3.4, given the uncertainty in the estimated removal 
volumes (due to the use of the modified Halls Bootstrap method in calculating EPCs), total removal 
volumes presented in the text for all alternatives have been rounded.  Due to these rounding 
procedures, the sum of the impacted acreages and removal volumes for the detailed breakdowns by 
habitat type does not always exactly match the total impacted acreage and removal volume for the 
alternatives. 
333  These impacts would occur in the Reach 7 floodplain, where the Woodlot habitat community 
mapping is absent.  Based on review of information from MassGIS and aerial photography, 
remediation activities under FP 2 within Reach 7 would be conducted mainly in forested uplands (1 
acre) and wet meadow/emergent marsh (1.3 acres).   
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and shallow emergent wetlands (1.6 acres), and disturbed upland habitat (1.5 acres).334  
The locations of these staging areas and access roads are shown on Figure 7-1.  

Conceptual Remedial Approach 

The following summarizes the general remedial approach (and associated assumptions) 
related to implementation of FP 2.  It should be noted that while details on equipment and 
processes are provided in this description for purposes of the evaluations in this Revised 
CMS Report, modifications to these specifics may be made during the design and 
implementation phases after a more detailed assessment of engineering considerations and 
site conditions.  

Prior to implementation of excavation activities, access roads and staging areas would be 
constructed.  The staging areas and access roads would remain in place to support the 
backfill activities.  Clearing and grubbing activities would be conducted in the targeted soil 
removal areas.  It is assumed that soil removal would be conducted using conventional 
backhoes or similar construction equipment.  Appropriate erosion control measures would 
be implemented prior to and during the completion of these actions, and construction in and 
near wetland areas would be implemented so as to minimize, to the extent practicable, 
adverse impacts to wetland areas. 

During development of the conceptual plans for this Revised CMS Report, the locations of 
the staging areas and access roads for FP 2 were selected considering site conditions (e.g., 
topography, habitat type, presence of residential areas, etc.) observed through site visits 
and aerial photographs in an effort to minimize impacts on sensitive habitats and local 
communities, to the extent practical (see Section 5.2.2).  Areas were specifically selected 
based on accessibility, existing land use, habitat use, and location relative to the floodplain.  
An effort was made, where practicable, to avoid sensitive habitats (e.g., forested floodplain 
areas, vernal pools, other wetlands) and to utilize existing infrastructure, while avoiding 
(where practical) travel through densely populated areas.  To minimize the footprint of 
construction and impacts to sensitive habitats and densely populated areas, access to 
some floodplain removal areas has been assumed from the opposite side of the river 
                                                      

334  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under FP 2 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas 
(e.g., agricultural fields and cultural grasslands) (5 acres), with additional impacts occurring in forested 
uplands (1.5 acres), forested wetlands (0.1 acre) and wet meadow/emergent marsh (0.3 acre).  
Access roads and staging areas in Reach 7 would affect approximately 1.5 acres (1.1 acres of 
forested uplands and 0.4 acre of wetlands).  There would be no impacts in Reach 8 from construction 
of access roads or staging areas.   
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through the construction of temporary river crossings.  The evaluation has lead to the 
locations of staging areas and access roads shown on Figure 7-1.  Further evaluations of 
the locations for staging areas, access roads, and other supporting infrastructure would be 
conducted during design. 

Material would be loaded into lined trucks and transported to temporary staging areas.  
Material would then be treated and/or disposed of based on the selected 
treatment/disposition alternative. 

Following excavation, backfill material would be brought to the construction area by trucks 
and placed using backhoes and bulldozers.  Excavated areas would be filled to the pre-
existing grade with backfill and would then be replanted.   

If needed during construction, engineering controls and BMPs would be implemented to 
reduce impacts to the surrounding community and environment.  These would include 
fencing or other barricades to deter trespassers, and hay bales and silt fencing around 
wetland areas to control construction site runoff during storm events.  Dust control 
measures, if needed, would include water, foam sprays, or similar approaches. 

For purposes of the evaluation in this Revised CMS Report, it is assumed that FP 2 would 
include restoration of areas that are directly impacted by the floodplain removal activities 
and associated access roads and staging areas.  The restoration methods that are 
assumed to be utilized under FP 2, subject to development of a more detailed restoration 
plan during design, would include the conceptual methods described in Section 5.3.4.3 for 
the floodplain forests, Section 5.3.5.3 for the shrub and emergent wetlands, and Section 
5.3.8.3 for the affected upland habitats.  

It is estimated that implementation of FP 2 could be completed within 1 year if implemented 
independently from River-related remedial activities.  However, floodplain remediation 
would, for the reasons discussed above, be coordinated with sediment remediation.  In that 
case, the time to complete FP 2 would likely be different, depending on the sediment 
remediation alternative selected.  Nevertheless, for purposes of the evaluations in this 
section, it has been assumed that implementation of FP 2 would take less than 1 year.   

In addition to soil removal and backfilling, FP 2 would include institutional controls and other 
mechanisms to address reasonably anticipated future uses and activities for which this 
alternative would not meet otherwise applicable standards. These controls/mechanisms 
would include the use of EREs and Conditional Solutions where appropriate, as well as 
periodic inspections and reviews of floodplain properties to assess any changes in use, 
followed by additional remediation if necessary to be protective for the new use, as 
described in Section 4.6.  
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After remediation activities within a given area are completed, periodic monitoring and 
maintenance would be conducted for the cover and restored vegetation.  For the purposes 
of this Revised CMS Report, monitoring and maintenance are assumed to occur for 5 years 
following remedy implementation within a given area.  The components of this OMM 
program would include those described in Section 4.5 and outlined for the affected 
floodplain habitats in the restoration methods subsections in Section 5.3. 

7.2.2 Overall Protection of Human Health and the Environment - Introduction 

As discussed in Section 7.1.2, the evaluation of whether a floodplain soil remedial 
alternative would provide overall human health and environmental protection relies heavily 
on the evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; 
(b) compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether FP 2 would be protective of human health and the environment is presented at the 
end of Section 7.2 so that it can take account of the evaluations under those other criteria, 
as well as other aspects of the alternative and other factors relevant to the protection of 
health and the environment. 

7.2.3 Control of Sources of Releases  

Existing floodplain soil conditions are not a significant source of PCB releases to the River, 
and FP 2 would not change that fact.  As stated previously, the floodplain is generally flat, 
well vegetated, and depositional in nature, greatly reducing the potential for PCBs in the 
floodplain soil to scour and transport to the River.   

Open excavations during construction could serve as a short-term, temporary source of 
some releases during an extreme weather event.  Such potential releases would be 
controlled using conventional engineering practices. 

7.2.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 2 in accordance with directions from EPA are listed in Tables F-2.a through F-2.c 
in Appendix C.335  No chemical-specific ARARs have been identified for FP 2, although 
several guidances to be considered are listed in Table F-2.a.   With respect to the potential 

                                                      

335  For the reasons discussed in Section 2.1.3, a number of the regulatory requirements listed as 
location- or action-specific ARARs do not constitute ARARs for the Rest of River remedial action, but 
are listed in these tables as potential ARARs per EPA’s direction. 
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location-specific and action-specific ARARs, Tables F-2.b and F-2.c indicate that FP 2 could 
be designed and implemented to achieve most of those ARARs, assuming that any 
necessary EPA approval determinations are obtained.336   However, as also indicated in 
those tables, there are some potential location- and action-specific ARARs that would not 
be met by FP 2.  These include the following: 

• The requirement of the Massachusetts water quality certification regulations (314 CMR 
9.06) that a project involving the discharge of dredged or fill material to wetlands (such 
as FP 2) not affect the Estimated Habitat of wildlife species listed by the State under 
MESA;  

• The requirements of the Massachusetts Wetlands Protection Act and its implementing 
regulations that implementation of the project not affect the Estimated Habitat of state-
listed wildlife species (310 CMR 10.59), and, if this project does not constitute a “limited 
project” under 310 CMR 10.53(3)(q), certain additional requirements as well (e.g., the 
prohibition on work that results in loss of > 5000 square feet of bordering vegetated 
wetlands or that impairs such wetlands within an ACEC [310 CMR 10.55(4)], and 
potentially  the requirement to maintain a 100-foot wide area of undisturbed vegetation 
along the river in a Riverfront Area, subject to certain exceptions [310 CMR 
10.58(4)(d)1.]); and 

• The requirement of MESA and its implementing regulations that the project not result in 
a take of a state-listed species.337 

                                                      

336  For example, while EPA’s regulations under § 402 of the Clean Water Act require discharges from 
treatment facilities to meet the state water quality standards in the receiving waters, it allows 
discharges that do not do so if they are in compliance with instructions from EPA’s On Scene 
Coordinator (OSC).  In this case, it is assumed that the discharges of treated water from 
dewatering/treatment facilities in the floodplain would be in compliance with the instructions from 
EPA’s OSC (which would authorize such discharges even if they do not meet state water quality 
standards in the river water).  Similarly, although it is uncertain whether the temporary on-site staging 
areas for PCB-containing soil would meet all the default conditions of EPA’s TSCA regulations for 
storage of PCB remediation waste at the cleanup site or site of generation (40 CFR § 761.65(c)(9)),it 
is assumed that, if necessary, an EPA determination that these storage areas meet the TSCA 
regulations’ substantive requirements for a risk-based approval (40 CFR § 761.61(c)) would be 
obtained.   
337  The MESA evaluations in Appendix L indicate that FP 2 would involve a take of 18 state-listed 
species.  The MESA regulations contain a provision authorizing the Director of the MDFW to permit a 
take of a state-listed species if (a) the project proponent has adequately assessed alternatives, (b) the 
take would not affect a significant portion of the local population of the species, and (c) a long-term Net 
Benefit plan for the species is developed and agreed to (321 CMR 10.23).  However, as discussed in 
Section 5.4, this provision does not constitute an ARAR for the Rest of River remedial action.     
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Thus, to the extent that the above-listed requirements constitute ARARs, they would need 
to be waived by EPA under CERCLA and the NCP as technically impracticable to meet (or 
on some other ground). 

In addition to the ARARs discussed above, it is possible that some of the temporary staging 
areas for excavated floodplain soils may not meet certain requirements that could 
potentially apply to those areas in the event that the excavated soils should be found to 
constitute hazardous waste under RCRA criteria or comparable state criteria.  Based on 
prior experience at other portions of this site (e.g., the floodplain adjacent to the 1½-Mile 
Reach), it is not anticipated that the excavated soils would constitute RCRA hazardous 
waste (see Section 6.3.4 above).  However, TCLP testing of representative soils would be 
conducted to confirm that result.   

Further, even if some excavated soils should be found to constitute hazardous waste under 
RCRA, the federal RCRA requirements would not apply to staging areas within the Rest of 
River boundary, since those areas would be covered by EPA’s Area of Contamination 
(AOC) policy (EPA, 1995), which excludes from the RCRA land disposal restrictions and 
other RCRA technical requirements the movement of wastes within an overall area that 
includes discrete areas of generally dispersed contamination.  However, in the unlikely 
event that such materials were staged at areas that are located outside the Rest of River 
boundary and to which EPA’s AOC policy would not apply, those staging areas would not 
meet all the substantive requirements of EPA’s RCRA regulations for hazardous waste 
storage facilities.  For example, waste pile staging areas would not be constructed with the 
double liner/leachate collection systems specified for new waste pile units to be used for 
storage of hazardous waste (40 CFR § 264.251(c)), nor would they have groundwater 
monitoring systems such as is required for regular hazardous waste management facilities 
(40 CFR Part 264, Subpart F).  It would not be practical or necessary for these temporary 
staging facilities to be constructed and operated to comply with all the regular RCRA 
storage requirements (which are designed for permanent storage facilities).  Accordingly, if 
such requirements were deemed applicable to any staging areas, they should be waived by 
EPA as technically impracticable to meet. 

Similarly, although not anticipated, it is possible that some excavated floodplain soils may 
constitute hazardous waste under the Massachusetts hazardous waste regulations on 
grounds other than containing PCBs ≥ 50 mg/kg.338   In that event, the staging areas would 

                                                      

338  Although wastes with PCB concentrations ≥ 50 mg/kg are listed hazardous wastes in 
Massachusetts, the Massachusetts hazardous waste regulations exempt facilities that manage such 
wastes so long as such facilities comply with EPA’s TSCA regulations (310 CMR 30.501(3)(a)), and 
the staging facilities would meet substantive TSCA requirements (provided that any necessary risk-
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not meet certain requirements of the Massachusetts hazardous waste regulations.  For 
example, since these areas need to be located close to the River and would contain waste 
piles, some of them could not feasibly meet the requirement that waste piles used for 
hazardous waste storage may not be constructed within the 500-year floodplain (310 CMR 
30.701(6)).  In addition, depending on the locations of the staging areas, some of those 
areas may not meet other location standards set forth in these regulations for such waste 
piles (e.g., 310 CMR 30.704(3), 30.705(3) & (6)) or certain design requirements for such 
waste piles (e.g., that the liner must be a minimum of 4 feet above the probable high 
groundwater table) (310 CMR 30.641).  Further, construction of groundwater monitoring 
systems (per 310 CMR 30.660) for these temporary staging areas is not practical.  In these 
circumstances, if these requirements were deemed applicable to any particular temporary 
staging areas, they should be waived by EPA as technically impracticable to meet.   

7.2.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness of FP 2 includes evaluation of the 
magnitude of residual risk, the adequacy and reliability of the alternative, and any potential 
long-term adverse impacts on human health or the environment.  Each of these 
considerations is discussed below. 

7.2.5.1 Magnitude of Residual Risk  

Evaluation of the magnitude of residual risk associated with FP 2 includes consideration of 
the length of time and extent to which this alternative would reduce potential exposure to 
PCBs, estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as institutional 
controls.  

FP 2 would reduce potential exposures of humans and ecological receptors to PCBs in 
floodplain soil by removing approximately 22,000 cy of PCB-containing soil over 
approximately 13 acres of floodplain (see Figure 7-1).  The reduction in potential exposure 
and associated risk would occur upon completion of the remediation in a given area.   

Following implementation of FP 2, the average post-remediation floodplain soil 
concentrations in the human health averaging areas would be equivalent to or lower than 
those associated, based on EPA’s HHRA (under RME assumptions), with a cancer risk of 
10-4 and a non-cancer HI of 1.  The average PCB EPCs that would remain in the top foot 

                                                                                                                                                  

based determination is obtained from EPA under those regulations).  The other pertinent bases for 
characterizing a waste as hazardous are the same under state regulations as those under RCRA. 
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within the human health and ecological averaging areas are shown in Tables 7-7 through 7-
12.  Comparison of these EPCs to the IMPGs based on EPA’s HHRA and ERA is 
discussed in Section 7.2.6.339   

PCBs would also remain at depths below the top foot.  However, such deeper soil would not 
be available for exposure under current uses.  In the event that exposure to such deeper 
soil were reasonably anticipated in particular areas, it would be addressed by EREs and/or 
Conditional Solutions.  Additionally, EREs and Conditional Solutions would be implemented 
where necessary to address potential risks from future uses that are reasonably anticipated 
based on realistic assumptions. 

7.2.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of FP 2 has included an assessment of the use of 
the technologies under similar conditions, the general reliability of those techniques, 
reliability of OMM, and the potential need to replace technical components, as discussed 
below.  

Use of Technology Under Similar Conditions 

FP 2 relies primarily on the removal of floodplain soils, followed by backfilling and 
restoration activities.  Of the 13 acres to be removed under FP 2, the majority (over 7 acres) 
would consist of wetland areas (including floodplain wetland forests and shrub and 
emergent wetlands).  Work in all these areas would likely be conducted using conventional 
construction techniques and equipment, with more specialized equipment such as smaller, 
low ground pressure excavators and access mats (to cross wetlands if not being excavated) 
used in wetland areas, as necessary, to minimize the impacts of remedy implementation.   

Excavation of floodplain environments has been implemented at a number of sites across 
the country.  Examples of sites where floodplain remediation has been conducted include 
the 1½-Mile Reach of the Housatonic River; Bryant Mill Pond (MI; EPA, 2005d); Town 
Branch (KY; ARCADIS BBL, 2007); Fields Brook Superfund Site (OH; EPA, 2004e); Kress 
Creek/West Branch DuPage River (IL; EPA, 2005f); and Little Mississinewa River Site 
(EPA, 2004d).  Remediation of the floodplains at these sites has included excavation of 
soils from the floodplain using conventional earth-moving equipment (as would be used in 
FP 2).  Restoration was discussed separately in Section 5.3.  

                                                      

339  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.   
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General Reliability and Effectiveness  

The removal and backfill of soil would reliably, effectively, and permanently reduce the 
concentrations of PCBs in soils in removal areas.  Following backfilling, it is assumed that 
excavated and other disturbed areas would be subject to restoration and replanting, using 
the restoration methods described for the affected habitats in Section 5.3.  However, there 
are significant constraints on the ability to re-establish the pre-remediation conditions and 
functions of such habitats.  Those constraints and the consequent likelihood of restoration 
success are discussed in Sections 5.3.4.4 for forested floodplain habitats, 5.3.5.4 for shrub 
and shallow emergent wetlands, and 5.3.6.4 for deep marsh habitat.  For example, 
replacement of a mature forested community would take at least 50 to 100 years before it 
resembles current conditions and could be delayed by various intervening events, such as 
floods or the proliferation of invasive species.  Restoration of shrub and emergent wetlands, 
as well as deep marshes, is subject to numerous uncertainties that could delay or prevent 
the return of pre-remediation conditions.  However, since the habitat impacts from FP 2 
would occur in a smaller overall area than would be affected by alternatives involving a 
greater extent of removal, these constraints would have less overall impact on habitat 
conditions than under such larger alternatives.   

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following the construction phase of FP 2, a monitoring and maintenance program would be 
implemented for those areas subject to restoration measures.  Both the removal areas and 
those portions of the floodplain disturbed during construction of access roads and staging 
areas would be monitored through periodic inspections to ensure that the planted 
vegetation is surviving and growing, and to identify areas (if any) where the backfill has 
eroded and needs repair.  Any deficiencies noted during the inspections would be subject to 
maintenance, repair, and other corrective actions performed as necessary.  Periodic 
inspection of replanted, backfilled, and restored areas is considered a reliable means of 
tracking the restoration activities.  Labor and materials needed to monitor and perform any 
maintenance activities required following implementation of FP 2 are readily available.  

Technical Component Replacement Requirements 

Restoration of the areas affected under FP 2, including access roads and staging areas, is 
assumed to include placement of backfill to pre-existing grade in remediated areas, removal 
of temporary road materials, and revegetation.  If significant erosion, plant loss, or other 
problematic conditions were observed in the restored floodplain areas, an assessment 
would be conducted to determine the cause, as well as the need for and methods of repair 
or replacement.  It is anticipated that if repair or replacement were necessary, it could be 
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implemented using the same types of methods and materials used during the initial 
backfilling/restoration activities.  Periodic small-scale inspections and repairs would pose no 
appreciable risks to humans and ecological receptors that use/inhabit the floodplain in these 
areas. 

7.2.5.3 Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of FP 2 on human health or the 
environment has included consideration of the following:  

Potentially Affected Populations 

Implementation of FP 2 would remove and replace areas of several habitat types, as 
described in Section 7.2.1.  This would have long-term effects on humans by altering the 
aesthetics and recreational use of the floodplain and on the wildlife that use affected 
habitats.  Wildlife associated with these habitats includes a variety of mammals, birds, 
reptiles, and amphibians.  In particular, FP 2 would affect portions of the mapped Priority 
Habitats of 21 state-listed species, as described in Appendix L.  The long-term impacts of 
FP 2 on the affected habitats and their associated biota are discussed in the next sections.  
These impacts would be limited due to the fact that this alternative would leave much of the 
floodplain undisturbed. 

Overview of Long-Term Ecological Impacts 

FP 2 would impact a total of approximately 27 acres, including 13 acres due to floodplain 
soil removal and 14 acres (of which 5 are in the floodplain) for the construction and use of 
access roads and staging areas.  The most significant long-term ecological impacts would 
be expected to occur in the forested floodplain habitats and the shrub and emergent 
wetlands, as described below.  

Long-Term Impacts on Floodplain Forest Habitats and Biota  

FP 2 would impact a total of approximately 7.5 acres of floodplain wetland forest habitats 
(within the Woodlot habitat mapping coverage), including 6.2 acres due to soil removal and 
1.3 additional acres for access roads and staging areas.  These disturbances would be in 
several discrete areas (as shown on Figure 7-1) and together would affect approximately 
1.5% of the total floodplain forest habitats in the PSA.  Within these limited areas, despite 
the implementation of restoration measures, the forested habitats and the biota that use 
them would experience a number of long-term adverse impacts.  The long-term post-
restoration impacts of remediation activities on floodplain forest habitats were described 
generally in Section 5.3.4.4.  An assessment of those impacts for FP 2 is presented below.  
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Change in Vegetative Cover/Loss of Mature Trees.  FP 2 would require removal of all 
mature trees in the forested floodplain areas subject to soil removal or to the construction of 
access roads and staging areas.  As discussed in Section 5.3.4.4, assuming the replanting 
of these forested areas, the plant community succession in these areas is expected to take 
5 to 15 years to progress to the sapling/shrub stage, 20 to 25 years to reach the young 
forest stage, and at least 50 to 100 years to return to the mature forest stage – assuming 
that the process is not negatively affected by floods, colonization by invasive species, or 
browsing by deer or beaver.  In addition, the removal of trees would result in the loss of 
woody debris and annual leaf litter that are important to the wildlife using the forested areas.  
On the other hand, the extensive undisturbed forest surrounding the disturbed areas would 
promote recolonization of the latter areas.  Moreover, given the limited areas of impact on 
these forested areas, the effect of floods would be less than under alternatives involving a 
greater extent of removal, the likelihood of controlling invasive species would be greater, 
and the reduction in coarse woody debris and leaf litter would not be as widespread.   

Changes in Hydrology and in Soil Composition, Chemistry, and Stratigraphy.  The loss of 
woody vegetation, reduction of coarse woody debris, presence of thinly vegetated area, and 
altered microtopography in the remediated areas would result in a decrease in floodplain 
roughness and a corresponding increase in flood flow velocities, with more erosion and less 
infiltration, in those areas.  These alterations could affect the hydrologic conditions in those 
localized portions of the floodplain.  In addition, although an effort would be made to secure 
replacement soil for backfill that is similar to existing soil, it is unlikely that commercially 
available soil would match existing soil in terms of organic content and the presence of 
viable seeds and other propagules from native floodplain plants.  Further, the use of heavy 
equipment in these areas would result in a long-term impact to soils in the form of 
compaction.  Again, however, given the limited and discrete areas in which these impacts 
would occur, they would not be expected to have a major long-term impact on the 
hydrology, flood flow alteration function, or soil conditions in the floodplain as a whole. 

Impacts on Floodplain Forest Wildlife Community.  In the floodplain forest areas that are 
cleared, there would be a long-term impact on the ability of species that depend on the 
availability of mature trees and forested habitat to use those areas.  However, these 
discrete long-lasting openings in the floodplain under FP 2 are not expected to be 
substantial enough (affecting 1.5% of the forested floodplain in the PSA) to alter the overall 
suitability of the forested habitat in the PSA to support a diverse interior forest wildlife 
community (such as currently exists) over an extended period.  Impacts on state-listed 
species are discussed separately below.    

In summary, while FP 2 would have significant long-term negative impacts in the mature 
forested areas that are cleared for soil remediation or access roads or staging areas, lasting 
for at least 50 to 100 years, such impacts would affect only a small percentage (1.5%) of 
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the total forested floodplain in the PSA, and thus would not be expected to cause 
widespread harm to the overall forested habitat of the PSA.    

Long-Term Impacts on Shrub and Emergent Wetland Habitats and Biota 

FP 2 would impact a total of 2.8 acres of shrub and shallow emergent wetland habitats 
(within the Woodlot habitat mapping coverage), including approximately 1.2 acres due to 
soil removal and 1.6 additional acres for access roads and staging areas.  This amounts 
to less than 1% of the total shrub and shallow emergent wetland habitats in the PSA.  The 
long-term post-restoration impacts of remediation activities on these wetland types were 
described generally in Section 5.3.5.4.  They include changes in soil stratigraphy, 
changes in soil composition and chemistry, changes in drainage patterns and hydrology, 
changes in vegetative characteristics, and changes in the wildlife community – all of 
which could last for an unpredictable period of time.  However, since FP 2 would affect 
only a small portion of these wetlands (< 1%), these negative effects would not be 
expected to be substantial enough to have a wide-ranging long-term adverse impact on 
these wetland habitats in the PSA or the biota they support.     

Long-Term Impacts on Non-Breeding Amphibian Habitat Around Vernal Pools   

Although FP 2 would not involve remediation in any vernal pools, it would affect portions of 
the habitats adjacent and proximate to some vernal pools in the PSA, which provide 
providing shade and leaf litter for the pool and a variety of protective cover, temperature and 
moisture regulation, and overwintering habitat functions for the vernal pool amphibians.  As 
discussed in Section 5.3.7.1, management guidelines recommend that impacts to such 
non-breeding habitats within 100 feet of a vernal pool should be avoided, and that impacts 
to non-breeding habitats between 100 feet and approximately 750 feet from the pools 
should be substantially minimized (Calhoun and Klemens, 2002; Calhoun and 
deMaynadier, 2004).  FP 2 would affect varying portions of the 100-foot and 100- to 750-
foot zones around a number of the vernal pools in the PSA due to floodplain soil removal 
and construction of access roads.  These impacts would range up to 30% for the 100-foot 
zone and up to 5% for the 100-750 foot zone for individual pools.  In total, FP 2 would affect 
approximately 2 acres within 100 feet and 9 acres within the 100- to 750-foot zones of the 
vernal pools in the PSA.   These disturbances would disrupt aspects of those areas’ non-
breeding functions for the vernal pool amphibians.  Again, however, given the limited extent 
of these disturbances relative to the disturbances inherent in alternatives involving a greater 
extent of removal, the resulting disruptions would likewise be limited relative to those 
alternatives.    
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Long-Term Impacts on Upland Habitats 

FP 2 would impact 4.5 acres of upland habitats (within the Woodlot habitat mapping 
coverage), including approximately 3 acres due to soil removal and 1.5 additional acres for 
access roads and staging areas.  Nearly all of this acreage consists of disturbed upland 
habitat – namely, cultural grasslands (open, mowed fields).  In general, as these areas 
support altered or early successional plant communities that have limited ecological value, 
no significant long-term impacts would be expected from the remediation in these areas.  
However, since even this habitat type may provide specific ecological functions, such as 
serving as nesting habitat for wood turtles, some individual effects may occur.340   

Long-Term Impacts on State-Listed Species 

As noted above, FP 2 would affect portions of the Priority Habitats of 21 state-listed 
species.  As discussed in the MESA assessments in Appendix L, FP 2 would involve a take 
of at least 18 of these species, but would not be expected to adversely affect a significant 
portion of the local population of any of them (except possibly one – black maple).  The 
table below lists the 21 stated-listed species whose Priority Habitat would be affected by FP 
2, along with those for which FP 2 would result in a take and the species as to which FP 2 
could impact a significant portion of the local population: 

Table 7-13 – Impacts of FP 2 on State-Listed Species  

Species with Priority Habitat Affected 
by FP 2 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes No 

Arrow clubtail Yes No 

Black maple Yes Possibly 

Bristly buttercup Yes No 

Brook snaketail Yes No 

Bur oak Yes No 

Foxtail sedge Yes No 

Intermediate spike-sedge Unlikely No 

Jefferson salamander Yes No 

                                                      

340  In addition, as noted in Section 7.3.1, FP 2 would affect some upland areas outside the Woodlot 
habitat mapping coverage, including 5 acres of disturbed uplands and 3.6 acres of upland forest 
(where the impacts would be greater and longer lasting than in previously disturbed areas). 
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Species with Priority Habitat Affected 
by FP 2 Take? 

Impact on Significant 
Portion of Local 

Population? 

Mustard white Yes No 

Narrow-leaved spring beauty Unlikely No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes No 

Riffle snaketail Yes No 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes No 

Stygian shadowdragon Yes No 

Triangle floater Unlikely No 

Wapato Yes No 

Wood turtle Yes No 

Zebra clubtail Yes No 

   

Long-Term Impact on Aesthetics and Recreational Use 

Implementation of FP 2 would have some long-term impacts on the aesthetic features of the 
natural environment.  The natural appearance of the floodplain after the remediation would 
be altered in those areas where excavation was performed and where access roads and 
staging areas were located.  As noted above, FP 2 would result in the removal of 
approximately 7.5 acres of mature forested communities in the floodplain.  These areas 
would look markedly different for a long time after remediation, because some of these 
trees are over 50 to 100 years old and the time for a replanted forest community to develop 
an appearance comparable to its current appearance would be generally commensurate 
with the age of the pre-removal community.  However, the areas that would be affected by 
implementation of FP 2 are small relative to the overall floodplain environment and the 
remediation would thus not be significantly detrimental to the overall aesthetics of the PSA 
floodplain in the long term.  

Most of the floodplain areas that would be remediated under FP 2 are characterized as 
general recreational areas.  However, the affected areas also include canoe launch areas, a 
bank fishing area, a waterfowl hunting area, and dirt biking/ATVing areas.  Recreational 
activities in these areas would be disrupted by implementation of FP 2.  These impacts 
would be expected to last not only during the remediation period, but for some time 
afterwards, until the areas have sufficiently recovered to support such uses.  
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Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate long-term impacts to the floodplain following remedy implementation, 
a variety of restoration measures are available.341  The restoration methods for the types of 
habitats that would be affected by FP 2 are described in the restoration methods 
subsections in Section 5.3.   

7.2.6 Attainment of IMPGs 

This section describes the extent to which FP 2 would achieve the IMPGs for both human 
health and ecological receptors.  These comparisons are presented in Tables 7-7 through 
7-12 for the pertinent human and ecological averaging areas.  The time frame to achieve 
any IMPGs would be the same as that required to complete the remedy in a particular area 
(i.e., the reduction in soil concentrations would occur upon completion of backfill 
placement).  

7.2.6.1 Comparison to Human Health-Based IMPGs 

For direct contact with soils, as shown in Table 7-7, FP 2 would achieve, at a minimum, the 
RME IMPGs based on a 10-4 cancer risk and a non-cancer HI of 1 in all 120 direct contact 
EAs.  In addition, FP 2 would achieve the RME IMPGs based on a 10-5 cancer risk in 71 of 
those EAs (including the top 3 feet in 5 of the 12 Heavily Used Subareas).  Further, FP 2 
would achieve the CTE IMPGs based on a 10-5 cancer risk and non-cancer impacts in all of 
the direct contact EAs.   

For human consumption of agricultural products, FP 2 would achieve the RME IMPGs 
based on a 10-5 cancer risk and non-cancer impacts in all 14 of the farm areas evaluated for 
such consumption (Table 7-8). 

These comparisons are shown in detail in Tables 7-7 and 7-8 for all human exposure areas 
in Reaches 5 through 8.342 

                                                      

341  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2.  
342  In addition to the comparisons mentioned in the text, as shown in Tables 7-7 and 7-8, FP 2 would 
achieve the RME IMPGs based on a 10-6 cancer risk in 7 EAs and 1 Heavily Used Subarea and in 5 
farm areas evaluated for consumption of agricultural products.  However, it would achieve the CTE 
IMPGs based on a 10-6 cancer risk in 116 EAs and 8 Heavily Used Subareas and in 13 farm areas 
evaluated for consumption of agricultural products.  
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7.2.6.2 Comparison to Ecological IMPGs 

FP 2 would achieve some of the ecological IMPGs in some areas:   

• For amphibians, FP 2 would achieve the upper-bound IMPG (5.6 mg/kg) in 7 of the 66 
vernal pools in the PSA, and would also achieve the lower-bound IMPG (3.27 mg/kg) in 
5 of those 7 pools (Table 7-9).  

• For omnivorous/carnivorous mammals, FP 2 would achieve the upper-bound IMPG 
(34.3 mg/kg) in all of the 7 averaging areas; it would also achieve the lower-bound 
IMPG (21.1 mg/kg) in 4 of those areas (Table 7-10). 

• For insectivorous birds, FP 2 would achieve the target floodplain soil IMPGs in each of 
the 12 averaging areas in the PSA if the associated sediment concentrations in those 
areas were 3 mg/kg or less, and would achieve those levels in 9 of the averaging areas 
(all except the 3 in Reach 5B) if the associated sediment concentrations were 5 mg/kg 
(Table 7-11).  

• For piscivorous mammals, FP 2 would achieve the upper-bound soil IMPG level in one 
(Reach 5C/5D/6) of the two averaging areas at the 1 mg/kg sediment target level (Table 
7-12).343    

These comparisons are shown in detail in Tables 7-9 through 7-12 for all ecological 
averaging areas in the PSA. 

7.2.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which FP 2 would reduce the toxicity, mobility, or volume of PCBs in 
floodplain soils is discussed below.  

Reduction of Toxicity:  FP 2 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the floodplain soils.  However, if NAPL, drums of liquid, or the like 
should be encountered during floodplain excavation (which is not anticipated), those wastes 
would be segregated and sent off-site for treatment and disposal. 

                                                      

343  There are several cases where the piscivorous mammal IMPGs (particularly the lower bound) 
could not be achieved at any floodplain soil concentration since the PCB concentrations in the aquatic 
food items at the target sediment level would by themselves exceed the IMPGs for mink prey.   
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Reduction of Mobility:  As previously noted, the existing conditions of the floodplain are 
predominantly depositional and stable due to the presence of vegetation and the generally 
low water velocities during periods of inundation.  Therefore, PCBs in existing floodplain 
soils do not represent a significant potential source for mobility and migration.   

Reduction of Volume:  FP 2 would reduce the volume of PCB-containing soils and the mass 
of PCBs present in the floodplain by removing 22,000 cy of soils containing approximately 
2,600 lbs of PCBs from approximately 13 acres of the floodplain. 

7.2.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of FP 2 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along truck transport routes), and on workers involved in the remedial 
activities.  Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  

Impacts on the Environment – Ecological Effects 

As previously discussed, implementation of FP 2 would impact a total of approximately 27 
acres (both within and outside the PSA), including 13 acres due to floodplain soil removal 
and 14 acres (of which 5 are in the floodplain) for access roads and staging areas.  The 
short-term effects on the environment resulting from these activities include the removal of 
plant and wildlife habitat in those areas of the floodplain where remediation or the 
construction of access roads and staging areas would occur.  Short-term impacts 
specifically associated with each habitat type are described below.  

Floodplain Forest Habitat.  Short-term impacts of FP 2 in the affected floodplain forest areas 
(as discussed generally in Section 5.3.4.2) would include the removal of all trees, shrubs, 
and other vegetation, as well as dead tree snags and downed woody debris.  Existing 
native soil and leaf litter would be replaced with commercial backfill that has different 
characteristics, affecting plant growth and hydraulic conductivity; and the soil would be 
compacted due to use of heavy machinery, with consequent impacts on the permeability of 
the soil.  There would be a loss of cover, nesting, and feeding habitat for wildlife species 
that rely on such forested areas (including state-listed species).  There would also be an 
increase in construction and equipment traffic, which could disrupt some forest animals or 
result in mortality to certain slow-moving smaller animals.     

Shrub and Emergent Marsh Habitats.  Short-term impacts of FP 2 on the affected shrub and 
emergent marsh areas (as discussed generally in Sections 5.3.5.2 and 5.3.6.2) would 
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include the removal of all vegetation in those areas, with consequent impacts on nesting, 
burrowing, and/or escape habitat and food for birds, amphibians, reptiles, mammals, and 
invertebrates that use these wetland areas.  The existing silty organic soils would be 
replaced with imported soils having different characteristics (with consequent effects on 
plant growth and hydraulic conductivity), the soils would be compacted by heavy machinery, 
and the hydrology of these wetlands could be altered.  Again, the increase in construction 
and equipment traffic could disrupt some forest animals or result in mortality to certain slow-
moving smaller animals.     

Disturbed Upland Habitat:  The short-term impacts associated with the disturbance of 
already disturbed upland habitat would be limited as the amount of area affected by the 
removal is relatively small and the quality of the habitat is low relative to the undisturbed 
areas of the floodplain.   

In summary, implementation of FP 2 would have a number of adverse short-term effects on 
the habitats of the Rest of River, but those effects would be limited due to the relatively 
limited extent of the floodplain remediation under FP 2.   

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through floodplain soil 
and tree removal and related ancillary activities during the implementation of FP 2.  

The total carbon footprint associated with FP 2 has been estimated to be 3,000 tonnes of 
GHG emissions.  Most of this total (2,600 tonnes) is associated with direct emission 
sources (primarily construction activities and tree removal).  The total greenhouse gas 
emissions estimated for this alternative are equivalent to the annual output of 600 
passenger vehicles. 

Impacts on Local Communities and Communities Along Truck Transport Routes 

FP 2 would result in short-term impacts to the local communities along the River.  These 
short-term effects would include disruption of recreational activities along the River and 
within the floodplain (including enjoyment of visually undisturbed areas) due to the 
remediation as well as the construction of access roads and staging areas.  They would 
also include increased construction traffic and noise during excavation and backfilling 
activities. 

Impacts on Recreational Activities.  As previously noted, the floodplain areas that would be 
remediated under FP 2 include general recreational areas, canoe launch areas, a bank 
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fishing area, a waterfowl hunting area, and dirt biking/ATVing areas.  Implementation of FP 
2 would disrupt recreational activities in these areas.    

Increase in Truck Traffic.  Due to the need to remove excavated materials and deliver 
backfill materials and equipment, truck traffic would significantly increase during the 
construction period.  As an example, if 20-ton capacity trucks were used to transport 
excavated material from the staging areas to the disposal or treatment areas, it would take 
approximately 1,950 truck trips to do so.344  Additional truck trips would be necessary to 
transport backfill materials, as well as materials for the construction of staging areas and 
access roads, to the site.  Assuming the use of 16-ton trucks for such local hauling, an 
additional 3,000 truck trips would be required for that purpose.  This additional traffic would 
increase the likelihood of accidents, noise levels, emissions of vehicle/equipment exhaust, 
and nuisance dust to the air.  In addition, noise in and near the construction zone could 
affect those residents and businesses located in the immediate vicinity of work areas.    

The increased truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be necessary to transport backfill materials to the site and to dispose of used 
staging area/access road materials.345  The analysis for FP 2 indicates that the increased 
truck traffic for this alternative (an estimated 480,000 vehicle miles) would result in an 
estimated 0.23 non-fatal injuries due to accidents (with a probability of 20% of at least one 
injury) and an estimated 0.01 fatalities from accidents (with a probability of 1% of at least 
one fatality).  

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Community Impacts.  A 
number of measures would be employed in an effort to avoid, minimize, or mitigate potential 
detrimental effects and short-term risks of construction activities associated with FP 2 on 
the affected communities.346  These measures would consist of the ones identified in 
Section 5.7 above, including:  (a) avoidance of construction activities at night except where 
necessary and minimization of such activities on weekends and holidays; (b) proper vehicle 
maintenance; (c) efforts to avoid travel through densely populated areas where practical; (d) 

                                                      

344  Since it is estimated that FP 2 could be completed in one year, the total numbers given in this 
section for truck trips, injuries and fatalities from truck traffic, and injuries and fatalities to on-site 
workers are annual numbers for comparison to the annualized estimates presented for other 
floodplain alternatives. 
345  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
disposal or treatment facilities are evaluated under the relevant treatment/disposition alternatives. 
346  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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where such travel is necessary, implementation of measures to ensure the safety of the 
impacted communities (e.g., traffic control, consultation with local public officials); (e) 
performance of routine air monitoring during construction activities in accordance with a 
project-specific community air monitoring plan; (f) use of dust control measures as needed; 
(g) implementation of a public information program prior to and during the construction 
process; and (h) implementation of engineering controls and other measures as needed on 
a case-by-case basis.  Despite the implementation of these measures, however, some 
short-term impacts of construction on the local communities from FP 2 would be inevitable.   

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing FP 2.  
Engineering controls and OSHA procedures designed to mitigate risks to remediation 
workers would be instituted.  Implementation of FP 2 is estimated to involve 40,232 labor-
hours.   

The analysis in Appendix N of potential risks to workers from implementation of the 
floodplain alternatives indicates that implementation of FP 2 would result in an estimated 
0.37 non-fatal injuries to workers, with a probability of 31% of at least one injury, and an 
estimated 0.003 worker fatalities, with a probability of 0.3% of at least one fatality.   

7.2.9 Implementability 

7.2.9.1 Technical Implementability  

The technical implementability of FP 2 has been evaluated in terms of the general 
availability of the technology involved (soil excavation and backfilling), the ability of this 
technology to be constructed and operated given site characteristics, the reliability of this 
technology, the availability of support facilities and resources, ease of undertaking 
corrective measures if necessary, and ability to monitor effectiveness. 

General Availability of Technology:  The equipment, materials, technology, procedures, and 
personnel necessary to implement FP 2 are expected to be readily available.  FP 2 would 
use conventional heavy construction equipment to excavate and transport floodplain soils, 
as well as to bring in and place backfill and restoration materials.  Such equipment would 
include excavators, bulldozers, and dump trucks.  Other construction equipment might be 
used (e.g., roll-off containers) to assist with removal, transport, storage, and materials 
replacement.  In some cases, it may be appropriate to use more specialized equipment and 
materials, such as low ground pressure excavators and special matting to access certain 
locations or otherwise to perform construction in specific areas.  These technologies have 
been used at other sites. 
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Given the physical characteristics of the floodplain and the availability and known reliability 
of construction equipment and materials (with the exception of commercially available soils 
that would replicate existing wetland soils, as discussed in Section 7.2.5.3), FP 2 would be 
technically implementable.  Support areas would be constructed using commonly available 
construction technologies.  Methods to implement monitoring and institutional controls are 
all considered readily available.  

Ability To Be Implemented:  Based on site characteristics, the excavation/backfill 
technology that would be used for FP 2 is suitable for implementation in the areas where it 
would be applied.  The construction of access roads and staging areas may temporarily 
affect flood storage and drainage characteristics during seasonal high water conditions and 
during periodic storm and flood events.  Engineering practices would be implemented to 
reduce the temporary impacts of such hydrology changes.  In addition, restoration activities 
would be conducted to reduce the long-term impacts of such changes, including the return 
of removal areas to existing grade elevations to maintain the flood storage capacity of the 
floodplain. 

Reliability:  Soil excavation with backfilling is considered a reliable means of reducing the 
potential for human and ecological exposure to soils containing PCBs.   Floodplain soil 
excavation has been implemented at other PCB-impacted sites across the country, as 
described in Section 7.2.5.2 above.  However, restoration efforts may not result in re-
establishment of the pre-remediation conditions and functions of at least some of the 
affected habitats, as noted above and discussed in the relevant subsections of Section 5.3.  

Availability of Support Facilities and Resources:  Implementation of FP 2 would require 
construction of access roads and staging areas at various locations.  As noted previously, 
an estimated 14 acres would be needed for such facilities, and appear to be available 
based on a conceptual site layout.   In addition, sufficient backfill (albeit not soil that would 
match existing wetland soil) and planting materials are expected to be readily available 
implementation of FP 2.   

Ease of Conducting Additional Corrective Measures:  If necessary, performing additional 
remediation at a later date would be possible using the same types of tools, equipment, and 
materials as in the original round of remediation.  Construction equipment, personnel, and 
materials are commercially available and their use and effectiveness for this type of material 
removal and backfill project are well known and documented.  Ease of implementation of 
the corrective measures would be directly related to the extent of the necessary additional 
corrective measure (i.e., area and/or volume to be addressed) and the ease of access (e.g., 
remoteness from roads, wetlands crossings, size and type of construction equipment).   
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Ability to Monitor Effectiveness:  The effectiveness of FP 2 would be assessed by visual 
observation to evaluate such factors as vegetation growth (e.g., plant survivorship) and any 
signs of erosion of restored areas.  Monitoring procedures would be straightforward and 
implementable. 

7.2.9.2 Administrative Implementability  

The evaluation of administrative implementability of FP 2 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of FP 2 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action, unless those requirements are waived.  An evaluation of compliance 
with potential ARARs for FP 2 is provided in Tables F-2a and F-2c in Appendix C and 
summarized in Section 7.2.4.  

Access Agreements:  Implementation of FP 2 would require GE to obtain permission for 
access to the properties where the work would be conducted or where the ancillary facilities 
would be located.  Although many of these areas are owned by the Commonwealth or the 
City of Pittsfield (which have agreed to provide access), it is anticipated that access 
agreements would be required from approximately 15 to 20 other landowners.  Obtaining 
such access agreements could be difficult and time-consuming in some cases.  If GE 
should be unable to obtain access agreements with particular landowners, GE would 
request EPA’s assistance.   

Coordination with Agencies:  Implementation of EREs and Conditional Solutions as part of 
FP 2 would require coordination with EPA and MDEP.  In addition, obtaining access to 
state-owned lands would require coordination with the state agencies that own that land.  
Finally, both prior to and during implementation of FP 2, GE would need to coordinate with 
EPA, as well as state and local agencies, to provide as-needed support with 
public/community outreach programs. 

7.2.10 Cost 

The estimated total cost to implement FP 2 is $11.2 M (excluding the costs of 
treatment/disposition of excavated soil).  The estimated capital cost for implementation of 
FP 2 is $10.7 M.  Estimated annual OMM costs (for a 5-year inspection and maintenance 
program for restored excavation and staging/access road areas) range from $3,000 to 
$58,000 per year (depending on which reach is being monitored), resulting in a total cost of 
$460,000.  The following summarizes the total costs estimated for FP 2.   
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FP 2 Est. Cost Description 

Total Capital Cost  $10.7 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $0.46 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$11.2 M Total cost of FP 2 in 2010 dollars 

 

The total estimated present worth of FP 2, which was developed using a discount factor of 
7%, a 1-year construction period, and an OMM period of 5 years on a reach-specific basis, 
is approximately $10.8 M (which, in this case, is nearly the same as the total cost in light of 
the assumed short duration for implementing this alternative).  More detailed cost estimate 
information and assumptions for each of the floodplain alternatives are included in Appendix 
Q. 

As noted above, these costs do not include the costs of treatment/disposition of the 
removed floodplain soils.  The estimated costs for combinations of FP 2 with the various 
treatment/disposition alternatives are presented in Section 10.  

7.2.11   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 7.2.2, the evaluation of whether FP 2 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  FP 2 would result in a reduction in the potential for human and 
ecological exposure to PCBs in floodplain soils by the removal of 22,000 cy of PCB-
containing soil, containing 2,600 lbs of PCBs, from the floodplain, followed by backfilling of 
the excavations.   

Compliance with ARARs:  As discussed in Section 7.2.4, FP 2 could be designed and 
implemented to achieve most of the ARARs for this alternative, but a few potential ARARs 
would not or may not be met.  Thus, to the extent that those regulatory requirements 
constitute ARARs, those that would not be met would need to be waived as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  
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Human Health Protection:  Even accepting EPA’s HHRA, FP 2 would be protective of 
human health.  As discussed in Section 7.2.6.1, implementation of this alternative would 
achieve the RME IMPGs based on a 10-4 cancer risk or lower (i.e., levels within EPA’s 
cancer risk range) and a non-cancer HI of 1 in all direct-contact EAs.  It would also achieve, 
in all farm areas evaluated for agricultural products consumption, PCB concentrations that 
are at or below the adjusted RME IMPG levels based on a 10-5 cancer risk and a non-
cancer HI of 1.  FP 2 would further ensure protection of human health through 
implementation of EREs and Conditional Solutions where necessary to address reasonably 
anticipated future uses based on realistic assumptions.    

Environmental Protection:  As discussed in Section 7.2.6.2, FP 2 would achieve some of 
the ecological IMPGs, but not others.  Specifically, it would achieve: (a) levels within or 
below the IMPG range for omnivorous/carnivorous mammals in all 7 averaging areas; and 
(b) the target floodplain soil IMPG levels for insectivorous birds in all 12 averaging areas if 
the associated sediment concentration in those areas is 3 mg/kg or less, and in 9 of those 
areas if the associated sediment concentration is 5 mg/kg.  FP 2 would achieve the upper 
bound of the amphibian IMPGs (5.6 mg/kg) in 7 of the 66 vernal pools in the PSA, and it 
would achieve levels within the range of the target floodplain soil levels for piscivorous 
mammals in one of the two averaging areas but only if the associated sediment 
concentration is 1 mg/kg or less.  

As discussed in Section 2.1.1, since achievement of IMPGs is one of the Selection Decision 
Factors under the Permit, it is not determinative of whether an alternative would provide 
overall protection of the environment, but rather is a consideration to be balanced against 
the other Selection Decision Factors.  The fact that there are exceedances of the IMPGs for 
certain receptors does not translate into adverse impacts on the local populations of those 
receptors, let alone adverse impacts on the overall wildlife community in the Rest of River 
area.  This is true, first, because of the highly conservative nature of the averaging areas 
and the fact that the local populations of these receptors extend beyond the individual 
averaging areas.347  Moreover, field surveys conducted by both EPA and GE, as well as 
other existing ecological information identified in Section 5.1.1, have documented the 
presence in the PSA of numerous and diverse plant and animal species, including state-
listed rare species, that continue to reproduce and inhabit the floodplain despite the fact that 
PCBs have been present in the floodplain soil for over 70 years.  Thus, even accepting the 

                                                      

347  For example, as discussed in Section 4.2.3, the local populations of wood frogs, wood ducks, and 
shrews (as representative of amphibians, insectivorous birds, and omnivorous/carnivorous mammals, 
respectively) extend throughout the PSA (in areas of suitable habitat); and the local population of mink 
(as representative of piscivorous mammals) extends beyond the PSA to areas near the shoreline but 
outside the 1 mg/kg isopleth, as well as to tributaries of the River and to other riverine areas in the 
vicinity.  
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IMPGs based on EPA’s ERA, the impact of the IMPG exceedances under FP 2, including 
those for amphibians and piscivorous mammals, on the maintenance of healthy local 
populations of these receptors is at best uncertain.    

Moreover, as EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d – quoted in Section 
2.1.1 above).  Thus, it is critical that any uncertain risks that may be evidenced by IMPG 
exceedances be weighed against the certain adverse impacts of further efforts to achieve 
the ecological IMPGs, as discussed in Section 5.3.  For example, while FP 2 would not 
achieve the amphibian IMPGs in about 90% of the vernal pools in the PSA, neither would it 
destroy those pools through excavation and replacement, with the resulting more definite 
and severe adverse impacts on the amphibians that inhabit those pools (see Section 
5.3.7.4 above).   

Indeed, implementation of FP 2 would involve fewer and less severe adverse impacts on 
the ecological receptors that the ecological IMPGs are designed to protect than more 
extensive remedial alternatives.   As discussed in Section 7.2.8, while implementation of FP 
2 would result in short-term adverse environmental impacts on the habitats where the 
remediation and associated activities would take place, these impacts would be limited in 
areal extent.  Further, as discussed in Section 7.2.5.3, implementation of FP 2 would not 
produce significant long-term adverse effects on the overall environment in the PSA, 
because the areas of sensitive habitat subject to remediation are very small relative to the 
same types of habitat that would remain unaffected by the remediation.  For example, FP 2 
would affect only 1.5% of the floodplain forests and less than 1% of the shrub and emergent 
wetlands in the PSA and would not directly impact the vernal pools in the PSA.    

Summary:  For the reasons discussed above, FP 2 would provide overall protection of 
human health by achieving average PCB concentrations associated with cancer risks within 
EPA’s acceptable risk range and non-cancer impacts at or below an HI of 1 (under EPA’s 
assumptions in the HHRA).  From an environmental standpoint, FP 2 would achieve levels 
within the IMPG range for some ecological receptors but not others.  At the same time, 
however, FP 2 would minimize the substantial adverse effects on the local populations of 
biota that would result from more extensive floodplain alternatives.  Thus, based on the 
balancing called for by EPA guidance, FP 2 would provide overall protection of the 
environment.   
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7.3 Evaluation of Floodplain Alternative 3  

7.3.1 Description of Alternative 

FP 3 would involve the removal and backfill of floodplain soils to achieve average PCB 
concentrations that would meet the upper-bound RME IMPGs for human health in all areas 
and the mid-range RME IMPGs for human health in many such areas, including frequently 
used areas.  In addition, soils would be removed to meet upper-bound IMPGs for ecological 
receptors.  Specifically, this alternative has been developed to achieve the following IMPGs:    

• The mid-range RME IMPGs for human health (i.e., those based on a 10-5 cancer risk or 
a non-cancer HI of 1, whichever is lower) based on direct contact with floodplain soils in 
the frequently used areas (Frequent-Use EAs) identified in Section 4.2.1, and the 
upper-bound RME IMPGs (i.e., those based on a 10-4 cancer risk or a non-cancer HI of 
1, whichever is lower) in the remaining direct-contact EAs; 

• The mid-range RME IMPGs for human health (i.e., those based on a 10-5 cancer risk or 
a non-cancer HI of 1, whichever is lower) based on consumption of agricultural 
products from the floodplain; and 

• The upper-bound floodplain IMPGs for ecological receptors – i.e., amphibians 
(represented by wood frogs), omnivorous/carnivorous mammals (represented by 
shrews), insectivorous birds (represented by wood ducks), and piscivorous mammals 
(represented by mink) – using, for the latter two receptors, the floodplain soil IMPGs 
associated with a sediment target level of 1 mg/kg.   

This alternative would involve removing and replacing floodplain and vernal pool soils as 
necessary to achieve average PCB concentrations in the top foot of the relevant averaging 
areas that are equal to or less than the above-mentioned IMPGs.  In addition, this 
alternative would involve the removal and backfill of soils in the top 3 feet in the Heavily 
Used Subareas of Frequent-Use EAs (described in Section 4.2.1 and shown on Figures 4-
3a-d) as necessary to achieve average PCB concentrations in the 0- to 3-foot depth 
increments in these areas that are equal to or less than the mid-range IMPGs based on 
human direct contact.  Average concentrations have been based on the 95% UCL of the 
spatially weighted mean, as discussed in Section 4.4.2.  

Summary of Removal Areas and Volumes 

FP 3 would involve the removal of approximately 74,000 cy of floodplain soil from 
approximately 44 acres of the floodplain.  The locations of these removal areas are shown 
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on Figure 7-2, and a detailed breakdown of the removal areas, volumes, and resulting 
EPCs associated with FP 3 are included in Tables 7-14 through 7-19.  This 74,000 cy 
removal volume includes 34,000 cy (19 acres) associated with achieving the IMPGs for 
human health; 24,000 cy (15 acres) associated with achieving the upper-bound IMPG for 
amphibians in vernal pools; and 16,000 cy (10 acres) associated with achieving the upper-
bound IMPG for piscivorous mammals (associated with a sediment target level of 1 mg/kg).   

Summary of Affected Habitat 

FP 3 would involve the removal and backfill of soil across approximately 44 acres in various 
types of habitats.  The approximate acreages of those general habitat types, with 
associated removal volumes are as follows:348       

• 15 acres (24,000 cy) of vernal pool habitat, which include portions of 58 different vernal 
pools;  

• 14 acres (25,000 cy) of floodplain wetland forest habitats (consisting mainly of 
transitional floodplain forest, red maple swamp, and high-terrace floodplain forest); 

• 6.1 acres (10,000 cy) of shrub and shallow emergent wetland habitats (consisting of 
shrub swamp, wet meadow, and shallow emergent marsh);  

• 1.8 acres (3,000 cy) of deep marsh habitat; 

• 3.3 acres (6,000 cy) of disturbed upland habitats (consisting of agricultural field habitat 
and cultural grasslands habitat); 

• 0.8 acre (2,000 cy) of upland forested habitats (consisting mainly of northern 
hardwoods-hemlock-white pine forest and red oak-sugar maple transition forest); and 

• 2.5 acres (4,000 cy) of habitat of currently unmapped community type.349 

                                                      

348  This detailed breakdown of removal areas and volumes by habitat type was generally conducted 
using the Woodlot (2002) habitat community mapping between the Confluence and Woods Pond 
Dam, with revisions based on the habitat categories described in Section 5.3.  As noted above, both 
the acreages of impact and the removal volumes have been rounded, with the result that the sum of 
the numbers given for each habitat type may not exactly match the total impacted acreage and 
removal volume for the alternative. 
349  These impacts would occur mostly in the Reach 7 floodplain, where the Woodlot habitat 
community mapping is absent.  Based on review of information from MassGIS and aerial photography, 
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In addition to the above-described areas associated with excavation/backfill activities, 
floodplain habitat would also be adversely affected by the construction and use of access 
roads and staging areas.  Conceptual construction plans indicate that FP 3 would require 
19 staging areas, which would occupy a total of 8.7 acres (2.7 acres of which would be 
within the floodplain), and 9.3 miles of temporary access roads covering 23 additional acres 
assuming a 20-foot road width (5.0 miles and 12 acres of which would be within the 
floodplain).  These facilities would be located in all of the above habitats, with those located 
within the Woodlot (2002) mapping coverage situated mainly in the floodplain forest (4.0 
acres), shrub and shallow emergent wetlands (3.6 acres), and disturbed upland habitats 
(5.0 acres).350  The locations of these staging areas and access roads are shown on Figure 
7-2. 

Conceptual Remedial Approach 

The remedial approach for FP 3 would be essentially the same as described for FP 2.  
Conventional construction equipment would be used to construct access roads and staging 
areas, clear and grub existing vegetation, remove and replace soil, and conduct restoration 
activities.   

The primary difference between FP 3 and FP 2 is that FP 3 would involve significantly more 
area as well as work in and around sensitive wetland areas and, in particular, 15 acres of 
vernal pools.  For this work, some specialized construction equipment, materials, and 
specific engineering practices (e.g., use of low ground pressure excavation equipment) 
would be used in an effort to mitigate the potentially negative impacts of construction to 
those sensitive areas.  

During development of the conceptual plans for this Revised CMS Report, the locations of 
the staging areas and access roads for FP 3 were selected, considering site conditions 
(e.g., topography, habitat type, presence of residential areas, etc.) observed through site 
visits and aerial photographs, in an effort to minimize impacts on sensitive habitats and local 
communities to the extent practical (see Section 5.2.2).  Areas were specifically selected 

                                                                                                                                                  

remediation activities under FP 3 within Reach 7 would be conducted mainly in forested uplands (1 
acre) and wet meadow/emergent marsh habitats (1.3 acre).   
350  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under FP 3 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas (11 
acres), with additional impacts occurring in forested uplands (3.6 acres), forested wetlands (0.3 acre) 
and wet meadow/emergent marsh (0.5 acre).  Access roads and staging areas in Reach 7 would 
impact approximately 1.5 acres (1.1 acres of forested uplands and 0.4 acre of wetlands).  There would 
be no impacts in Reach 8 from construction of access roads or staging areas. 
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based on accessibility, existing land use, habitat use, and location relative to the floodplain.  
An effort was made, where practicable, to avoid sensitive wildlife habitats (e.g., forested 
floodplain areas, vernal pools, other wetlands) and to utilize existing infrastructure, while 
avoiding (where practical) travel through densely populated areas.  To minimize the 
footprint of construction and impacts to sensitive habitats and densely populated areas, 
access to some floodplain removal areas has been assumed from the opposite side of the 
river through the construction of temporary river crossings.  This evaluation has lead to the 
locations of staging areas and access roads shown on Figure 7-2.  Further evaluations of 
the locations for staging areas, access roads, and other supporting infrastructure would be 
conducted during design. 

For purposes of the evaluations in this Revised CMS Report, it is assumed that FP 3 would 
include restoration of areas that are directly impacted by the floodplain removal activities 
and associated access roads and staging areas.  The restoration methods that are 
assumed to be utilized under FP 3, subject to development of a more detailed restoration 
plan during design, would include the conceptual methods described in Section 5.3.4.3 for 
the floodplain forest habitat, Section 5.3.5.3 for the shrub and shallow emergent wetlands, 
Section 5.3.6.3 for the deep marshes, Section 5.3.7.3 for the vernal pools, and Section 
5.3.8.3 for the affected upland habitats.   

It is estimated that FP 3 would take approximately 3 years to complete if implemented 
independently from River-related remedial activities.  However, assuming that floodplain 
remediation would be coordinated with sediment remediation, the time to complete FP 3 
would likely be different, depending on the sediment remediation alternative selected.  
Nevertheless, for purposes of the evaluations in this section, it has been assumed that 
implementation of FP 3 would take 3 years. 

In addition to soil removal and backfill, FP 3 would include institutional controls and/or other 
mechanisms to address reasonably anticipated future uses and activities for which this 
alternative would not meet otherwise applicable standards.  These controls/mechanisms 
would include the use of EREs and Conditional Solutions where appropriate, as well as 
periodic inspections and reviews of floodplain properties to assess any changes in use, 
followed by additional remediation if necessary to be protective for the new use, as 
described in Section 4.6.  

After remediation activities within a given area are completed, periodic monitoring and 
maintenance would be conducted for the cover and restored vegetation.  For the 
purposes of this Revised CMS Report, monitoring and maintenance are assumed to 
occur for 5 years following remedy implementation within a given area.  The components 
of this OMM program are anticipated to include those described in Section 4.5 and 
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outlined for the affected floodplain habitats in the restoration methods subsections in 
Section 5.3.    

7.3.2 Overall Protection of Human Health and the Environment - Introduction 

As discussed in Section 7.1.2, the evaluation of whether a floodplain soil remedial 
alternative would provide overall human health and environmental protection relies heavily 
on the evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; 
(b) compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether FP 3 would be protective of human health and the environment is presented at the 
end of Section 7.3 so that it can take account of the evaluations under those other criteria, 
as well as other aspects of the alternative and other factors relevant to the protection of 
health and the environment. 

7.3.3 Control of Sources of Releases  

Existing floodplain soil conditions are not a significant source of PCB releases to the River.  
As stated previously, the floodplain is generally flat, well vegetated, and depositional in 
nature, greatly reducing the potential for PCBs in the floodplain soil to scour and be 
transported to the River.     

Open excavations during construction could serve as a short-term, temporary source of 
some releases during an extreme weather event. Such potential releases would be 
controlled using conventional engineering practices. 

7.3.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 3 in accordance with directions from EPA are listed in Tables F-3.a through F.3-c 
in Appendix C.351  FP 3 could be designed and implemented to achieve many of those 
ARARs,352 but there are a number of potential location-specific and action-specific ARARs 
that would not be met by FP 3.  These include the following: 

                                                      

351  For the reasons discussed in Section 2.1.3, a number of the regulatory requirements listed as 
location- or action-specific ARARs do not constitute ARARs for the Rest of River remedial action, but 
are listed in these tables as potential ARARs per EPA’s direction. 
352  As discussed for FP 2 in Section 7.2.4 (footnote 336), it is assumed that EPA would make the 
determinations necessary in connection with certain requirements.  
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• The requirements of EPA’s and the U.S. Army Corps of Engineers’ regulations under 
Section 404 of the Clean Water Act (40 CFR Part 230, 33 CFR Parts 320-323) that 
there be no practicable alternative with less adverse on wetlands (since there are 
practicable alternatives with less adverse impact – i.e., FP 2 and FP 9) and that a 
project involving the discharge of dredged or fill material to wetlands (such as FP 3) not 
cause significant adverse effects on wetlands; 

• The requirements of the federal Executive Orders for Wetlands Protection (E.O. 11990) 
and Floodplain Management (E.O. 11988) that there be no practicable alternative with 
less adverse impacts on wetlands and floodplains;353 

• The requirements of the Massachusetts water quality certification regulations (314 CMR 
9.06) that there be no practicable alternative with less adverse impact on wetlands, that 
a project involving the discharge of dredged or fill material to wetlands (such as FP 3) 
not affect the Estimated Habitat of wildlife species listed by the State under MESA, and 
that such a project not involve a discharge to Outstanding Resource Waters, which 
include certified vernal pools (several of which would be remediated under FP 3); 

• The requirements of the Massachusetts Wetlands Protection Act and its implementing 
regulations that there be no practicable alternative with less adverse impact on 
resource areas (310 CMR 10.53(3)(q)), that implementation of the project not affect the 
Estimated Habitat of state-listed wildlife species (310 CMR 10.59), and, if this project 
does not constitute a “limited project” under 310 CMR 10.53(3)(q), certain additional 
requirements as well (e.g., the prohibition on work that results in loss of > 5000 square 
feet of bordering vegetated wetlands or that impairs such wetlands within an ACEC 
[310 CMR 10.55(4)], and potentially the requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a Riverfront Area, subject to certain exceptions 
[310 CMR 10.58(4)(d)1.]); and 

• The requirements of MESA and its implementing regulations that the project not result 
in a take of a state-listed species.354 

                                                      

353  Since these Executive Orders were not formally promulgated after notice-and-comment 
rulemaking, they are to be considered (TBC), rather than ARARs.  However, as orders of the 
President, they are applicable to and binding on EPA. 
354  The MESA evaluations in Appendix L indicate that FP 3 would involve a take of 26 state-listed 
species.  As discussed in Section 5.4, the provision of the MESA regulations that authorizes the 
Director of the MDFW to permit a take of such species under certain conditions does not constitute an 
ARAR for the Rest of River remedial action.    
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Thus, FP 3 would not meet a number of federal and state regulatory requirements relating 
to ecological protection (including regulations applicable to the Upper Housatonic ACEC).  
To the extent that these requirements constitute ARARs, they would need to be waived by 
EPA under CERCLA and the NCP as technically impracticable to meet (or on some other 
ground). 

In addition, for the same reasons discussed for FP 2 in Section 7.2.4, it is possible that, in 
the unlikely event that particular floodplain soils should be found to constitute hazardous 
waste under RCRA or comparable state criteria (which is not anticipated), and that the 
temporary staging areas for such excavated soils are subject to federal and/or state 
hazardous waste regulations, the staging areas may not meet certain locational and/or 
technical requirements for the storage of hazardous waste.  In that unlikely event, as also 
discussed in Section 7.2.4, those requirements should be waived by EPA as technically 
impracticable to meet.      

7.3.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for FP 3 includes evaluation of the 
magnitude of residual risk, the adequacy and reliability of the alternative, and any potential 
long-term adverse impacts on human health or the environment.  Each of these 
considerations is discussed below. 

7.3.5.1 Magnitude of Residual Risk  

Evaluation of the magnitude of residual risk associated with FP 3 includes consideration of 
the length of time and extent to which this alternative would reduce potential exposure to 
PCBs, estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as institutional 
controls.  

FP 3 would reduce potential exposures of humans and ecological receptors to PCBs in 
floodplain soil by removing approximately 74,000 cy of PCB-containing soil over 44 acres of 
floodplain (see Figure 7-2).  The reduction in potential exposure and associated risk would 
occur upon the completion of remediation in a given area. 

As discussed further in Section 7.3.6.1, as with FP 2, the average post-remediation 
floodplain soil concentrations in all of the human health averaging areas following 
implementation of FP 3 would be equivalent to or lower than those associated, based on 
EPA’s HHRA (under RME assumptions), with a cancer risk of 10-4 and a non-cancer HI of 
1.  In addition, as discussed in Section 7.3.6.2, implementation of FP 3 would result in 
average concentrations equivalent to or lower than the upper-bound ecological IMPGs 
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based on EPA’s ERA (depending, in some cases, on the associated sediment 
concentrations).355  The average post-remediation PCB EPCs in the top foot within the 
human health and ecological averaging areas are shown in Tables 7-14 through 7-19.  
(Table 7-14 also shows the post-remediation concentrations in the top 3 feet in Heavily 
Used Subareas.)   

PCBs would remain at depths below those described above.  Such deeper soil is generally 
not anticipated to be available for exposure under current uses.  In the event that future 
exposure to such deeper soil were reasonably anticipated in particular areas, it would be 
addressed by EREs and/or Conditional Solutions.  Additionally, EREs and Conditional 
Solutions would be implemented where necessary to address potential risks from future 
uses that are reasonably anticipated based on realistic assumptions.   

7.3.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of FP 3 has included an assessment of the use of 
technologies under similar conditions, the general reliability of those techniques, reliability of 
OMM, and the potential need to replace technical components, as discussed below.  Most 
aspects of the evaluation for this criterion are similar to those for FP 2 in that 
implementation would use conventional excavation, backfilling, and planting.  However, FP 
3 would be more complex than FP 2 in that it would impact 15 acres of vernal pools and 34 
additional acres of various other habitats.   

Use of Technology Under Similar Conditions  

FP 3 relies primarily on the removal of floodplain soils followed by backfilling of the 
excavations and performance of restoration activities.  Excavation of soils from floodplain 
environments has been implemented at a number of sites across the country, as discussed 
under FP 2 in Section 7.2.5.2.  Restoration was discussed separately in Section 5.3.      

General Reliability and Effectiveness 

The removal and backfill of soil would reliably, effectively, and permanently reduce the 
concentrations of PCBs in the removal areas.  Following backfilling, it is assumed that 
excavated and other disturbed areas would be subject to restoration and replanting, using 
the restoration methods described for the affected habitats in Section 5.3.  However, there 

                                                      

355  As discussed in Section 1.2, GE does not agree with many of the assumptions and inputs used in 
EPA’s HHRA and ERA and thus does not agree that levels based on those risk assessments are an 
appropriate measure of risks to human health or the environment.   
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are significant constraints on the ability to re-establish the pre-remediation conditions and 
functions of such habitats.  Those constraints and the consequent likelihood of restoration 
success are discussed in Sections 5.3.4.4 for forested floodplain habitats, 5.3.5.4 for shrub 
and shallow emergent wetlands, 5.3.6.4 for deep marsh habitat, 5.3.7.4 for vernal pools, 
and 5.3.8.4 for forested upland habitats.  For example, replacement of a mature forested 
community would take at least 50 to 100 years before it resembles current conditions and 
could be delayed by various intervening events, such as floods, the proliferation of invasive 
species, and/or browsing by deer or beaver.  Restoration of shrub and emergent wetlands, 
as well as deep marshes, is subject to numerous uncertainties that could delay or prevent 
the return of pre-remediation conditions.  Perhaps most significantly, due to the impacts of 
vernal pool remediation on the hydrology of the vernal pools, as well as on numerous other 
variables that control the functions of those pools, the ability to restore vernal pools to their 
full complement of pre-remediation functions is limited and highly susceptible to failure.  
This is particularly true for FP 3, since it would involve excavation in portions of 58 of the 66 
vernal pools in the PSA, affecting a significant portion (43%) of the vernal pool acreage in 
the PSA.  These issues are discussed further in Section 7.3.5.3.    

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following the construction phase of FP 3, a monitoring and maintenance program would be 
implemented for those areas subject to restoration measures.  Both the removal areas and 
those portions of the floodplain disturbed during construction of access roads and staging 
areas would be monitored through periodic inspections to ensure that the planted 
vegetation is surviving and growing, to identify areas (if any) where the backfill has eroded 
and needs repair, and to evaluate the conditions of the affected vernal pools and other 
wetlands.  Any deficiencies noted during the inspections would subject to maintenance, 
repair, and other corrective actions performed as necessary and practicable.  Periodic 
inspection of replanted, backfilled, and restored areas is considered a reliable means of 
tracking the restoration activities.  Labor and materials needed to monitor and perform any 
maintenance activities required following implementation of FP 3 are considered readily 
available.  Because access roadways will be removed after construction, maintenance, if 
required, could be difficult to implement in certain areas of the floodplain, due to 
remoteness, wet areas, and vegetation growth.  The ease of access may change based on 
seasonal conditions.  It could be especially difficult to conduct supplemental planting 
activities in difficult-to-access locations, to which plant materials would have to be carried 
from the closest roadways. 
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Technical Component Replacement Requirements 

If significant erosion, plant loss, or other problematic conditions were observed as part of 
the OMM program in the restored floodplain areas, an assessment would be conducted to 
determine the cause, as well as the need for, methods of, and practicability of repair.  
Depending on the timing and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the floodplain.  It is anticipated that if small repairs or 
replacement were necessary, they could be implemented using the same types of methods 
and materials used during the initial backfilling/restoration activities.  Periodic small-scale 
inspections and repairs would pose no appreciable risks to humans and ecological 
receptors that use/inhabit the floodplain in these areas.  The repair or replacement of larger 
areas could require more extensive disturbance in the floodplain.   

7.3.5.3 Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of FP 3 on human health or the 
environment has included consideration of the following:  

Potentially Affected Populations 

Implementation of FP 3 would have long-term effects on humans and wildlife populations 
through changes in the natural environment and habitat.  For humans, implementation of 
FP 3 would affect the aesthetics and recreational use of the floodplain.  For wildlife, 
implementation of FP 3 would remove and replace several habitat types (described in 
Section 7.3.1).  Wildlife associated with these habitats includes a variety of mammals, birds, 
reptiles, and amphibians.  In particular, FP 3 would affect portions of the mapped Priority 
Habitats of 28 state-listed species, as described in Appendix L.  The long-term impacts of 
FP 3 on the affected habitats and their associated biota are discussed in the next sections. 

Overview of Long-Term Ecological Impacts  

FP 3 would impact a total of approximately 76 acres, including 44 acres due to floodplain 
soil removal and an additional 32 acres (of which 15 acres are in the floodplain) for the 
construction and use of access roads and staging areas.  The great majority of these 
impacts would occur in the PSA, particularly in Reach 5A.  The most significant long-term 
ecological impacts would be expected to occur in the forested floodplain habitats, vernal 
pools, and the shrub and emergent wetlands, as described below.   
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Long-Term Impacts on Floodplain Forest Habitats and Biota  

FP 3 would impact a total of approximately 18 acres of floodplain wetland forest habitats in 
the PSA (within the Woodlot habitat mapping coverage), including approximately 14 acres 
due to soil removal and 4 additional acres for access roads and staging areas.  Within these 
affected areas, despite the implementation of restoration measures (as described in Section 
5.3.4.3 above), the forested habitats and the biota that use them would experience a 
number of long-term adverse impacts.  The long-term post-restoration impacts of 
remediation activities on floodplain forest habitats were described generally in Section 
5.3.4.4.  In summary, under FP 3, these impacts would include the following: 

• Change in Vegetative Cover/Loss of Mature Trees.  FP 3 would require the clearing 
and removal of all mature trees in the forested floodplain areas subject to soil removal 
or to the construction of access roads and staging areas.  As discussed in Section 
5.3.4.4, given the replanting of these forested areas, the plant community succession in 
these areas is expected to take at least 50 years to 100 years to return to the mature 
forest stage.  However, even this estimate assumes that the succession process is not 
impeded by floods, colonization by invasive species, or browsing by mammals, all of 
which are uncertain.  Moreover, even under optimum conditions, the developing forest 
would be an even-aged community for more than 25 years, with minimal structural 
profile diversity. 

• Loss of Coarse Woody Debris and Annual Leaf Litter.   The removal of trees would also 
result in the loss of woody debris that is used as structural wildlife habitat (i.e., for 
perching, basking, denning, nesting, cover, or escape habitat) and the loss of yearly 
leaf litter that is common on the floor of a forested wetland and that affects soil 
permeability, provides cover habitat for amphibians, reptiles, small mammals and 
invertebrates, and regulates soil temperatures and relative humidity in a wetland 
system.   

• Changes in Hydrology.  The loss of woody vegetation, reduction of coarse woody 
debris, presence of thinly vegetated area, and altered microtopography in the 
remediated areas would result in a decrease in floodplain roughness and a 
corresponding increase in flood flow velocities, with more erosion and less infiltration, in 
those areas.  These alterations could affect the hydrologic conditions, including the 
flood flow alteration function, in localized portions of the floodplain, and could impede 
vegetative progression in those areas.  

• Changes in Soil Composition, Chemistry, and Stratigraphy.  Although an effort would be 
made to secure replacement soil for backfill that is as similar to existing soil, it is unlikely 
that commercially available soil would match existing soil, which has been created as a 
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result of countless flood events depositing sands and silts across the floodplain, with 
organic content increasing commensurate with the extent of biological activity and 
moisture regimes and containing viable seeds and other propagules from native 
floodplain plants.  These changes in soil composition and chemistry would last in the 
affected areas for a considerable period of time.  In addition, the use of heavy 
equipment in these areas would result in a long-term impact to soils in the form of 
compaction. 

• Impacts on Floodplain Forest Wildlife Community.  In the floodplain forest areas that 
are cleared, there would be a long-term impact on the ability of species that depend on 
the availability of mature trees and forested habitat to use those areas.  In some 
portions of the PSA floodplain, these long-lasting openings in the floodplain under FP 3 
would be substantial enough (see Figure 7-2a) that they would be expected to alter the 
suitability of the forested habitat to support a diverse interior forest wildlife community.   
Impacts on state-listed species are discussed separately below. 

• Fragmentation of Forested Floodplain.   In portions of the PSA where FP 3 would 
involve substantial clearing (see Figure 7-2), FP 3 would cause fragmentation of the 
existing forested floodplain/riparian corridor.  This fragmentation would disrupt the 
dispersal and migratory movements of many wildlife species.  For example, wildlife 
such as neotropical migratory song birds and some mammals like the fisher and bobcat 
rely on the forested nature of the floodplain to facilitate access and movement in the 
currently largely unfragmented forested riparian corridor.  Such species could 
experience a long-term adverse impact to such movements from the loss of forested 
habitat in the floodplain under FP 3. 

In summary, FP 3 would have significant long-term negative impacts in the forested areas 
that are cleared for soil remediation or access roads or staging areas, likely lasting for at 
least 50 to 100 years.  However, since FP 3 would impact approximately 4% of the forested 
floodplain in the PSA, the forested floodplain impacts described in this section would not be 
widespread.  

Long-Term Impacts on Vernal Pools and Vernal Pool Biota 

FP 3 includes excavation and replacement of surface soils in 58 of the 66 vernal pools in 
the PSA.  It would impact a total of approximately 15 acres of vernal pool habitat.  It would 
also involve soil excavation and replacement and construction of access roads in portions 
of the areas around these vernal pools, as discussed further below.  While these areas 
would be subject to restoration measures (as described in Section 5.3.7.3 above), they 
would experience a number of long-term adverse impacts that would substantially affect the 
biotic communities that rely on these vernal pools.  The long-term post-restoration impacts 
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of remediation activities on vernal pools and their surrounding habitats were described 
generally in Section 5.3.7.4.  In summary, under FP 3, these impacts would include the 
following: 

• Change in Hydrology:  The excavation and replacement of the surface soil and 
vegetation within and around portions of 58 vernal pools would change the sediment 
types and stratigraphy, microtopography, and foliage cover of these pools, as well as 
the surface flow patterns into and out of the pools.  These changes would alter the 
hydrology of these pools.  As discussed in Section 5.3.7.3 and noted above, the 
ability to restore the specific seasonal hydrology currently present within these vernal 
pools is limited and susceptible to failure.  As a result, the remediated vernal pools 
may be wetter than desirable, allowing predator species such as green frogs, 
bullfrogs, certain invertebrates, or even fish, to colonize at the expense of existing 
vernal pool species; or the pools may dry faster than desirable, resulting in 
hydroperiods too short for obligate vernal pool species to successfully reproduce.  
Additionally, degraded water quality (e.g., from unstable soils), extended 
hydroperiods, and temperature increases due to loss of mature tree canopy can 
cause adverse effects on the developing amphibians; and they can cause excessive 
growth of filamentous algae or aquatics such as duckweed, which may adversely 
affect the pools’ suitability for amphibian breeding. 

• Change in Vegetation:  While restoration of the vernal pools would include 
establishing vegetative cover, along with placement of other organic material such as 
leaf litter and coarse woody debris, the complex and mature organic vegetative 
composition (alive and dead) of these pools cannot be re-established in a predictable 
period of time, and numerous factors could derail the plant succession process and 
result in undesirable vegetative growth (e.g., invasive or other aggressive species).  
Moreover, some vegetation strata, such as mature trees around the periphery of the 
pools, which provide shade and organic matter (woody debris and falling leaves) to 
the pools, would take at least 50 to 100 years to recover if not impeded by floods or 
invasive species encroachment.  Since FP 3 would involve excavation in so many 
vernal pools, there is a high potential for the proliferation of invasive or other 
undesirable species in many of those pools, which would further undermine the 
restoration efforts. 

• Changes in Soil Composition, Chemistry, and Stratigraphy.  As noted above, it is 
unlikely that replacement soils would have similar characteristics (including 
permeability, chemistry, and seed bank) to those of the current vernal pools in the 
PSA, which have formed over many years.  This could lead to long-term changes in 
the composition of these soils.  Moreover, the use of heavy equipment in the 
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remediation and restoration would result in a long-term impact to soils in the form of 
compaction. 

• Impacts on Surrounding Habitat.  As discussed in Section 5.3.7, habitats immediately 
adjacent to vernal pools are critical for maintaining water quality and providing shade 
and litter for the pool; and the proximate non-breeding terrestrial habitats, with 
features such as coarse woody debris and the burrows of small mammals, provide a 
variety of protective cover, temperature and moisture regulation, and overwintering 
habitat functions for the vernal pool amphibians.  Even small impacts to these non-
breeding habitats have the potential to reduce the value of these habitats.  Thus, 
management guidelines recommend that impacts to non-breeding habitats within 100 
feet of a vernal pool should be avoided, and that impacts to non-breeding habitats 
between 100 feet and approximately 750 feet from the pools should be substantially 
minimized – e.g., that in such areas, a development project should maintain a 
minimum of 75% of the zone in unfragmented forest with undisturbed ground cover 
(Calhoun and Klemens, 2002).  FP 3 would affect varying portions of the 100-foot and 
100- to 750-foot zones around the vernal pools in the PSA due to floodplain soil 
removal and construction of access roads.  These impacts would range up to 49% of 
the 100-foot zone and up to 15% of the 100-750 foot zone around individual pools.  In 
total, FP 3 would affect 12 acres within 100 feet and 50 acres within the 100- to 750-
foot zones of the vernal pools in the PSA.  These disturbances would disrupt 
important aspects of those areas’ non-breeding functions for the vernal pool 
amphibians. 

• Impacts on Vernal Pool Biotic Community.  Re-establishment of the obligate vernal 
pool species community in the affected vernal pools would depend on the site-
specific re-establishment of the variables described above – i.e., the hydrologic 
conditions in those pools, the substrate and topography within the pool, the 
composition and structure of the vegetation within and adjacent to those pools, and 
the extent of unfragmented forested habitat in the non-breeding habitats around the 
pools.  Since FP 3 would impact the great majority of the vernal pools in the PSA, as 
well as portions of the surrounding non-breeding habitat, it is highly unlikely that the 
factors necessary to re-establish all these variables would coalesce to return all those 
pools to their pre-remediation function as breeding habitat for obligate vernal pool 
species.  Moreover, these disturbances would create a high potential for predators 
(e.g., green frogs, bullfrogs) to invade individual vernal pools where they did not 
previously exist, and these predators could further undermine the re-establishment of 
the vernal pool functions.  As a result of these factors, there would likely be a long-
term or permanent loss of the sensitive vernal pool species (including wood frogs, 
spotted salamanders, and the state-listed Jefferson salamanders) from at least many 
of the vernal pools in the PSA.  In particular, since FP 3 includes remedial measures 
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within the only cluster of vernal pools in the PSA documented to support the state-
listed Jefferson salamander (46-VP-1 to 46-VP-5), it would undermine the long-term 
viability of this species within the PSA.   

• Loss of Connectivity to the Network.  Since FP 3 would involve remediation of most of 
the vernal pools in the PSA, as well as portions of the habitats between these pools, it 
would likely cause a long-term loss of connectivity among the vernal pools in the PSA 
and between vernal pools and other habitats used by the vernal pool species.  This 
would, in turn, have a long-term adverse impact on the vernal pool animals in the 
PSA.  For example, just north of the Pittsfield WWTP, the FP 3 remediation would 
impact over 10 vernal pools that occur in a concentrated network along the west side 
of the River.  Under such circumstances, the network’s ability to provide refugia for 
enough of the vernal pool community among these pools to sustain the long-term 
viability of this community is limited and improbable. 

For the reasons discussed above, given the extensive vernal pool remediation under FP 
3, it is unlikely that the full complement of characteristics that contribute to vernal pool 
functions would be re-established for many, if not most, of the 58 affected vernal pools. 

Long-Term Impacts on Shrub and Emergent Marsh Habitats and Biota 

FP 3 would impact a total of approximately 12 acres of shrub and emergent marsh habitats 
in the PSA (within the Woodlot habitat mapping coverage), including shrub swamp, shallow 
emergent marsh, wet meadow, and deep marsh habitats.  These impacted areas include 
approximately 8 acres due to soil removal and approximately 4 additional acres for access 
roads and staging areas.  While some of these impacts would be short-term in nature, 
others would last longer.  The long-term post-restoration impacts of remediation activities on 
these wetland types were described generally in Sections 5.3.5.4 (for shrub and shallow 
emergent wetlands) and 5.3.6.4 (for deep marshes).  In summary, under FP 3, these 
impacts could include the following in the areas subject to soil remediation or construction of 
access roads and staging areas: 

• Changes in Soil Stratigraphy.  The use of heavy mechanized equipment in 
remediation and restoration would result in compaction of the soils.  This would make 
soils less friable and conducive to the formation of the necessary subterranean 
burrows required by certain animals for overwintering, would hinder or prolong the re-
establishment of a native plant community, and would facilitate proliferation of 
invasive plant species.  While scarification of the soils after placement of backfill or 
removal of the access roads would reduce the adverse effects from compaction, it 
would not eliminate such effects, which could last for a considerable period of time.  
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• Changes in Soil Composition and Chemistry.  It is unlikely that replacement soils 
would match the existing soils of the shrub and emergent wetlands, which contain 
high organic content soils (typically silty muck or organic soils) that have formed over 
many decades and contain native seed banks.  Pre-existing soil conditions would not 
return until the natural pattern of flooding has deposited enough silt and organic 
material over the backfilled areas, mainly from surrounding portions of the floodplain, 
to approximate their prior condition.  This would be a slow process that depends on 
the frequency and extent of sufficiently large depositional flood events, which are 
irregular and unpredictable.  It could take a decade or more for organic matter to build 
up to a point at which soil conditions would be comparable to prior conditions.  As a 
result, the changes in soil composition could significantly affect the extent and type of 
plant growth and hydraulic conductivity in the affected areas for many years. 

• Changes in Hydrology.  The hydrology of these wetlands is complex since it is 
governed by the flow paths of the multiple sources of water that feed these systems, 
as well as topographic features of the wetlands themselves and the surrounding 
floodplain.  The remedial construction activities in and around these wetlands would 
likely affect at least some of these flow paths and features and thus alter the 
hydrology of the wetlands.  The ability to replace all these features in a way that 
would re-establish the pre-existing hydrology of the affected wetlands, and the length 
of time for that to occur, are uncertain. 

• Change in Vegetative Characteristics.  Due to the changes in soil composition and 
chemistry and in hydrological conditions (as described above), the vegetation 
currently present in the shrub and emergent wetlands is likely to change.  These 
changes would last at least until soil and hydrological conditions comparable to pre-
remediation conditions return so as to support a vegetative community similar to the 
pre-remediation community.  Given the unpredictable and likely slow rate of organic 
soil accumulation and the uncertainty that the pre-existing hydrology of affected 
wetlands can be restored, it could take at least a decade to reach conditions that 
would support plant communities comparable to those now present; and it is 
uncertain whether certain sensitive species, such as the state-listed species, would 
return.  Moreover, invasive species could expand into these disturbed areas, which 
would further interfere with the recovery process. 

• Impacts on Wildlife Community.  The return of wildlife communities comparable to the 
pre-remediation communities in these shrub and emergent wetlands would depend 
on the return of soil, hydrological, and vegetative conditions.  As discussed above, 
the time for that to occur is uncertain, but could be a decade or more.  During this 
period, many of the species that previously used these wetlands, including rare 
species (e.g., American bittern, common moorhen, wood turtle), would be absent, 
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and the return of the rare species is doubtful.  At least 13 different state-listed species 
have the potential to utilize the shrub and emergent wetlands in the PSA, and would 
be adversely affected by the remediation in these habitats.       

Overall, it is expected that the shrub and emergent marsh habitats disturbed by FP 3 would, 
over time, return to a condition where they would provide at least most of their current 
functions.  However, this recovery time is uncertain and could take a decade or more.  
Further, the biotic communities that are re-established in these areas may not match pre-
remediation communities in some respects.  For example, there would be high potential for 
proliferation of invasive plants, and the return of certain sensitive species, including state-
listed wildlife species, would be doubtful.  In particular areas where a significant amount of 
these habitats would be disturbed, there is a higher likelihood that existing hydrological and 
soil conditions would not be fully restored and thus a higher likelihood of long-term adverse 
impacts on these habitats and the wildlife that use them.  On the other hand, on an overall 
basis, as the extent of these shrub and emergent marsh habitats is relatively limited under 
FP 3 (amounting to about 3% of those habitats in the PSA), the impacts described in this 
section would not be widespread. 

Long-Term Impacts on Upland Habitats 

FP 3 would impact approximately 10 acres of various upland habitats (within the Woodlot 
habitat mapping coverage), including approximately 4 acres due to soil removal and the 
remaining 6 acres for access roads and staging areas.  The impacted areas would include 
8.3 acres of disturbed upland habitats (e.g., agricultural fields and cultural grasslands) and 
1.7 acres of upland forest habitats.356  The potential for long-term post-restoration impacts 
of remediation activities on these upland habitat types was described generally in Section 
5.3.8.4 and is summarized below.   

As indicated above, the majority of the upland acreage affected by FP 3 consists of already 
disturbed upland habitats, such as agricultural fields and cultural grasslands.  Although 
certain individual effects could occur in these areas (such as disruption of nesting habitat for 
wood turtles), these habitats support altered or early successional plant communities that 
have limited ecological value, and thus no significant long-term adverse impacts would be 
expected from the remediation in these areas.   

The remaining impact would occur to upland forest habitats, broadly dispersed through the 
PSA.  The upland forest habitats provide good quality forest that is part of the overall 

                                                      

356  In addition, as noted in Section 7.3.1, FP 3 would affect some upland areas outside the Woodlot 
habitat mapping coverage, including 11 acres of disturbed uplands and 5.7 acres of forested uplands.    
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wooded riparian/floodplain corridor of the Housatonic River.  The clearing and removal of 
trees in these areas would have long-term adverse impacts on this habitat and the wildlife 
that use it due to the lengthy time necessary for the regrowth of mature trees, as discussed 
above for floodplain forests.  Due to the limited extent and dispersed nature of these 
impacts, FP 3 would not be expected to have a major overall long-term impact on the 
upland forested habitats in the PSA, considered by themselves.  However, these dispersed 
effects, in connection with the long-term impacts to floodplain forests, would contribute to 
the overall loss of forested habitats in the PSA. 

Long-Term Impacts on State-Listed Species  

As noted above, FP 3 would affect portions of the Priority Habitats of 28 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that FP 4 
would involve a take of at least 26 of these species and would adversely affect a significant 
portion of the local population of at least 2 of them (Jefferson salamander and Tuckerman’s 
sedge).  The table below lists the 28 stated-listed species whose Priority Habitats would be 
affected by FP 3, along with those for which FP 3 would result in a take and those for which 
FP 3 would impact a significant portion of the local population: 

Table 7-20 – Impacts of FP 3 on State-Listed Species  

Species with Priority Habitat Affected 
by FP 3 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Possibly 

Arrow clubtail Yes No 

Bald eagle Possibly No 

Black maple Yes Possibly 

Bristly buttercup Yes Possibly 

Brook snaketail Yes Possibly 

Bur oak Yes No 

Common moorhen Yes No 

Crooked-stem aster Yes Unlikely 

Foxtail sedge Yes Unlikely 

Gray’s sedge Yes No 

Hairy wild rye Yes Unlikely 

Intermediate spike-sedge Yes Unlikely 

Jefferson salamander Yes Yes 
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Species with Priority Habitat Affected 
by FP 3 Take? 

Impact on Significant 
Portion of Local 

Population? 

Mustard white Yes Unlikely 

Narrow-leaved spring beauty Yes Unlikely 

Ostrich fern borer moth Yes Unlikely 

Rapids clubtail Yes No 

Riffle snaketail Yes No 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes No 

Stygian shadowdragon Yes No 

Triangle floater Unlikely No 

Tuckerman’s sedge Yes Yes 

Wapato Yes Unlikely 

Water shrew Yes Unlikely 

Wood turtle Yes Likely 

Zebra clubtail Yes No 

  

Long-Term Impacts on Other Floodplain Functions 

In addition to affecting the wildlife habitat functions described above, FP 3 would impair 
other functions provided by the floodplain for at least some period of time.  As discussed in 
Section 5.3.4.1, these functions include groundwater recharge/discharge, flood flow 
alteration, and water quality maintenance, nutrient processing, and production exposure.  
The long-term impacts of floodplain soil removal and the construction of access roads and 
staging areas on these functions were described generally in Section 5.3.4.4.  For example: 

• Floodplain soil removal would alter soil moisture levels, soil infiltration rates, and 
groundwater flow.  These changes, together with the sediment removal in the River, 
would alter the groundwater recharge/discharge function of the affected floodplain 
areas.  While this function should return as flood deposition restores soil conditions 
and the disturbed areas become vegetated and root systems stabilize the floodplain 
soils, such a return could take many years and is dependent upon unpredictable flood 
dynamics. 

• By removing coarse woody debris and vegetation and altering microtopography in the 
disturbed areas, remedial construction activities would reduce the floodplain 
roughness that produces flow resistance and thus contributes to the important flood 
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flow alteration function of the floodplain.  These conditions could last for decades in 
the affected portions of the floodplain, during which time the floodplain’s capacity to 
moderate flood flows would be reduced.  

• The related functions of water quality maintenance, nutrient processing, and 
production export are dependent on hydrology, sediment transport and deposition, 
and plant productivity.  The extent and duration of impacts on these functions would 
be influenced by the effects of riverbank stabilization/restoration measures on 
overbank flooding patterns, the loss of the floodplain plant community, and the rate 
and successional progression of regrowth of that community – all of which are 
unpredictable and could take decades.      

Under FP 3, these impacts would occur in the disturbed areas and would have a long-term 
effect on these floodplain functions, at least in those localized areas.  

Long-Term Impact on Aesthetics and Recreational Use 

Implementation of FP 3 would have some long-term impacts on the aesthetic features of the 
natural environment.  The natural appearance of the floodplain after the remediation and 
restoration would not be the same as prior to remediation.  As noted above, FP 3 would 
result in the loss of over 20 acres of forested communities (including both floodplain and 
upland forested areas).  These areas would look markedly different for a long time after 
remediation because the time for a replanted forest community to develop an appearance 
comparable to its current appearance would be generally commensurate with the age of the 
community prior to remediation, which would be 50 to 100 years or more. 

The floodplain areas that would be remediated under FP 3 include areas used for bank 
fishing, canoeing (canoe launches), hiking, general recreation, and both waterfowl and 
other game hunting.  These recreational activities would be disrupted by the implementation 
of FP 3.   These disruptions would last not only during the remediation period, but until the 
areas have sufficiently recovered to support such uses.      

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate long-term impacts to the floodplain following remedy implementation, 
a variety of restoration measures are available.357  The restoration methods for the types of 
habitats that would be affected by FP 3 are described in the restoration methods 

                                                      

357  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2.  
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subsections in Section 5.3.  However, as also described in that section and discussed 
above, implementation of these restoration methods would not prevent long-term impacts 
from the remediation, especially on the affected forested floodplain habitats and the vernal 
pools and the biota that depend on those habitats.    

7.3.6 Attainment of IMPGs 

This section describes the extent to which FP 3 would achieve the IMPGs for human health 
and ecological protection.  These comparisons are presented in Tables 7-14 through 7-19 
for the pertinent human and ecological averaging areas.  The time frame to achieve the 
IMPGs would be the same as that required to complete the remedy in a particular area (i.e., 
the reduction in soil concentrations would occur upon completion of backfill placement).  

7.3.6.1 Comparison to Human Health-Based IMPGs 

For direct contact with soils, as shown in Table 7-14, FP 3 (like FP 2) would achieve, at a 
minimum, the RME IMPGs based on a 10-4 cancer risk and a non-cancer HI of 1 in all 120 
direct contact EAs.  In addition, FP 3 would achieve the RME IMPGs based on a 10-5 
cancer risk in 83 of these areas (including all the Frequent-Use EAs).  Further, FP 3 would 
achieve the RME IMPGs based on a 10-5 cancer risk and a non-cancer HI of 1 in all 12 of 
the Heavily Used Subareas. 

FP 3 also would achieve the RME IMPGs based on a 10-5 cancer risk and a non-cancer HI 
of 1 in all 14 of the farm areas evaluated for consumption of agricultural products (Table 7-
15).   

These comparisons are shown in greater detail in Tables 7-14 and 7-15 for all of the human 
direct contact exposure areas and agricultural products consumption averaging areas 
evaluated in Reaches 5 through 8.358   

                                                      

358  In addition to the comparisons mentioned in the text, as shown in Tables 7-14 and 7-15, FP 3 
would achieve the RME IMPGs based on a 10-6 cancer risk in 9 EAs and 3 Heavily Used Subareas 
and in 5 farm areas evaluated for consumption of agricultural products.  However, it would achieve the 
CTE IMPGs based on a 10-6 cancer risk in 118 EAs and all 12 Heavily Used Subareas and in 13 farm 
areas evaluated for consumption of agricultural products.  

Note that the post-remediation EPCs listed in these tables were not calculated based solely on the 
human health removal volumes shown on the tables.  The post-remediation EPCs were calculated 
based on the entire removal for FP 3 (including that which occurred for ecological receptors and 
overlapped the human health areas).  The amount of removal shown on the human health IMPG 
tables is only what would be needed to achieve the human health IMPGs.   
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7.3.6.2 Comparison to Ecological IMPGs 

FP 3 would achieve levels within (or below) the IMPG ranges for amphibians and 
omnivorous/carnivorous mammals in all averaging areas and would achieve levels within 
the IMPG ranges for insectivorous birds and piscivorous mammals depending on the 
associated sediment concentrations,359 as described below:  

• For amphibians, FP 3 would achieve the upper-bound amphibian IMPG (5.6 mg/kg) in 
all 66 of the vernal pools evaluated in the PSA; it would also achieve the lower-bound 
IMPG (3.27 mg/kg) in 17 of those pools (Table 7-16).360  

• For omnivorous/carnivorous mammals, FP 3 would achieve the upper-bound IMPG 
(34.3 mg/kg) in all 7 of the averaging areas; it would also achieve the lower-bound 
IMPG (21.1 mg/kg) in 5 of those areas (Table 7-17).   

• For insectivorous birds, FP 3 would achieve the target floodplain soil IMPGs in all 12 of 
the averaging areas in the PSA if the associated sediment concentration in those areas 
were 3 mg/kg or less, and in 10 of those 12 areas if the associated sediment 
concentration were 5 mg/kg (Table 7-18).361  

• For piscivorous mammals, FP 3 would achieve the upper-bound target floodplain soil 
IMPG levels in both averaging areas if the associated sediment concentration in those 
areas were 1 mg/kg or less (Table 7-19).  It would also achieve the upper-bound target 
floodplain soil IMPG level in one of the two averaging areas (Reaches 5C/5D/6) if the 
associated sediment concentration in that area were 3 mg/kg, but would not achieve 

                                                      

359  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, FP 3 
has been paired with SED 3.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 3, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3). 
360  The attainment of PCB levels below the upper-bound amphibian IMPG in all vernal pools under 
FP 3 would be achieved only through extensive excavation and soil replacement in most (58) of those 
pools and their associated non-breeding habitat.  As shown in Section 7.3.5.3, those activities would 
have substantial and long-lasting adverse impacts on the vernal pool amphibians that the IMPGs are 
designed to protect, including the potential permanent loss of those amphibians from the pools.   
361  FP 3 would not achieve the insectivorous bird soil IMPGs in 2 of the 3 averaging areas in Reach 
5B if the associated sediment concentration were 5 mg/kg.  In such a case, the removal of an 
additional 17,000 cy of soil from those 2 averaging areas would be needed to achieve the floodplain 
soil IMPG level for insectivorous birds in those areas. 
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those target levels in either averaging area if the associated sediment concentration 
were higher.362    

These comparisons are shown in detail in Tables 7-16 through 7-19 for all ecological 
averaging areas in the PSA. 

7.3.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which FP 3 would reduce the toxicity, mobility, or volume of PCBs in 
floodplain soils is discussed below.  

Reduction of Toxicity:  FP 3 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the floodplain soils.  However, if NAPL, drums of liquid, or the like 
should be encountered during the excavations (which is not anticipated), those wastes 
would be segregated and sent off-site for treatment and disposal. 

Reduction of Mobility:  As previously noted, the existing conditions of the floodplain are 
predominantly depositional and stable due to generally low water velocities during 
inundation and the presence of vegetation.  Therefore, PCBs in existing floodplain soils do 
not represent a significant potential source for mobility and migration.   

Reduction of Volume:  FP 3 would reduce the volume of PCB containing soils and the mass 
of PCBs in the floodplain by removing 74,000 cy of soils containing approximately 9,800 lbs 
of PCBs from 44 acres of the floodplain. 

7.3.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of FP 3 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along truck transport routes), and on workers involved in the remedial 
activities.  Short-term impacts are those that would occur during and immediately after the 

                                                      

362  At an assumed sediment concentration of 3 mg/kg, FP 3 would require the removal/backfill of an 
additional 201,000 cy (approximately 124 acres) of floodplain soil to achieve the upper-bound 
piscivorous mammal IMPG in the Reach 5C/5D/6 averaging area.  If the sediment concentration were 
5 mg/kg, attainment of the upper-bound IMPG could be achieved in the Reach 5C/5D/6 averaging 
area with the removal of an additional 14,000 cy (approximately 9 acres) of floodplain soil; however, 
the IMPG for the Reach 5A/5B averaging area could not be achieved with any amount of additional 
soil removal because the PCBs levels in aquatic prey items alone would exceed the IMPG at that 
sediment concentration. 
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performance of the remedial activities in a given area.  Since the remedial activities 
associated with FP 3 would be spread out over the overall remedial action period and area, 
the short-term impacts would not last for the entire duration of the project in all affected 
areas.  However, since the geographical extent and overall duration of remediation activities 
under FP 3 would be greater than under FP 2, the short-term impacts would be more 
extensive and would occur over a longer time period in the Rest of River area. 

Impacts on the Environment – Ecological Effects 

As previously discussed, construction activities under FP 3 would impact a total of 
approximately 76 acres (both within and outside the PSA), including 44 acres due to 
floodplain soil removal and 32 acres (of which 15 acres are in the floodplain) for access 
roads and staging areas.  The short-term effects on the environment resulting from these 
construction activities include the removal of plant and wildlife habitat in those areas of the 
floodplain where such construction activities would occur.  Short-term ecological impacts 
specifically associated with each habitat type are described below.   

Floodplain Forest Habitat.  Short-term impacts would include the direct loss of 14 acres of 
forested floodplain habitat in the PSA due to soil removal, plus the loss of 4 acres due to 
construction of access roads and staging areas.  As discussed generally in Section 5.3.4.2, 
these activities would involve or cause the following immediate and near-term impacts in 
those areas: 

• Removal of all living trees, shrubs, and other vegetation, as well as associated biomass 
(e.g., limbs, stumps, roots); 

• Removal of dead tree snags and downed woody debris; 

• Replacement of existing native soil and leaf litter with commercial backfill that has 
different characteristics, affecting plant growth  and hydraulic conductivity; 

• Compaction of soil due to use of heavy machinery, with consequent impacts on the 
permeability of the soils; 

• Loss of cover, nesting, and feeding habitat for wildlife species that rely on forested 
floodplains (including state-listed rare species); 

• Likely increase in colonization of the disturbed areas by invasive plant species; 

• Reduction in the floodplain roughness (created by the dense woody and herbaceous 
vegetation, woody debris, varied microtopographic surface features, and sinuous flow 
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paths) that produces flow resistance, resulting in a likely change in the floodplain’s flood 
flow alteration function in the affected area; and 

• Increase in construction and equipment traffic, which could disrupt some forest animals 
or result in mortality to certain slow-moving smaller animals.     

Vernal Pool Habitat.  FP 3 would involve remedial construction activities in portions of 58 
different vernal pools in the PSA, covering an area of 15 acres, as well as in 12 acres (for 
soil remediation and access roads) within 100 feet of those pools and 50 acres within the 
100- to 750-foot zones of the pools.  As discussed generally in Section 5.3.7.2, these 
activities would involve or cause the following immediate and near-term impacts: 

• Removal and replacement of the surface soil, together with the vegetative cover, tree 
stumps and roots, and woody debris, in portions of a majority of the vernal pools in the 
PSA, resulting in the mortality of any amphibian and invertebrate eggs, larvae, or adults 
in those portions of the pools at the time of construction and removal of physical 
components of the pools (organic soils and other organic materials) that are critical to 
their ecology; 

• Alteration of the hydrology of the vernal pools by changing the in-pool characteristics 
that determine the hydrology (e.g., sediment types and stratigraphy, microtopography, 
foliage cover), as well as characteristics that determine flows into and out of the pools; 

• Replacement of existing vernal pool sediment/soil and leaf litter with soils with different 
characteristics, as well as compaction of the sediment/soil due to use of heavy 
machinery; 

• Tree clearing within and adjacent to these vernal pools, reducing the shade and 
infusion of biomass (woody debris and falling leaves) provided to the pools;  

• Loss of obligate vernal pool breeding species from all or parts of these pools, including 
the state-listed Jefferson salamander;  

• Likely increase in colonization by invasive species; 

• Negative impacts on the non-breeding terrestrial habitats surrounding the vernal pools, 
disrupting the protective cover, temperature and moisture regulation, and overwintering 
habitat functions provided by those habitats for the vernal pool amphibians; and 
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• Due to the large number of vernal pools affected, loss or fragmentation of landscape 
connectivity among networks of vernal pools in the PSA and between vernal pools and 
non-breeding habitats.   

Shrub and Emergent Marsh Habitats.  FP 3 would affect a total of 12 acres of shrub and 
emergent marsh habitats in the PSA (including shrub swamp, shallow emergent marsh, wet 
meadow, and deep marsh), including approximately 8 acres due to soil removal and 4 acres 
for access roads and staging areas.  As discussed generally in Sections 5.3.5.2 (for shrub 
and shallow emergent wetlands) and 5.3.6.2 (for deep marshes), these activities would 
involve or cause the following immediate and near-term impacts in those areas: 

• Clearing of all vegetation, with consequent impacts on nesting, burrowing, and/or 
escape habitat and food for birds, amphibians, reptiles, mammals, and invertebrates 
that use these wetland areas; 

• Replacement of existing silty organic soils with imported soils having different 
characteristics, with consequent adverse effects on plant growth and hydraulic 
conductivity; 

• Compaction of the soils of these wetlands by heavy machinery, affecting the 
permeability of these soils, which influences plant colonization; 

• Alteration of the hydrology of the wetlands due to impacts on the flow paths into and 
out of the wetlands and on the topography within and around the wetlands;  

• Loss of rare species;   

• Likely colonization by invasive species; and 

• Increase in construction and equipment traffic, which could disrupt some wetland 
animals or result in mortality to certain slow-moving smaller animals.     

Upland Habitat:  The short-term impacts associated with the removal of 8.3 acres of 
disturbed upland habitat and 1.7 acres of upland forest in the PSA would be limited as the 
amount of area impacted by that removal is relatively small.  While FP 3 would further 
disturb the disturbed upland habitats, the short-term ecological significance of those 
disturbances would be lower than those that would occur in the habitats discussed above 
due to the relatively lower value of these upland habitats.  On the other hand, the removal of 
the upland forest habitats (which are part of the overall wooded riparian/floodplain corridor 
of the Housatonic River), while small by itself, would contribute incrementally to the overall 
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loss of forested habitat resulting from FP 3, as described above, and the consequent effects 
on wildlife that depend on that corridor.      

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through floodplain soil 
and tree removal and related ancillary activities during the implementation of FP 3.  

The total carbon footprint associated with FP 3 has been estimated to be 8,600 tonnes of 
GHG emissions.  Of this total, approximately 7,400 tonnes are associated with direct 
emission sources (primarily construction activities, tree removal, and restoration/replanting), 
while approximately 1,200 tonnes are associated with off-site emissions (primarily 
refinement of diesel fuel and excavation of backfill materials, gravel, and sand).  The total 
greenhouse gas emissions estimated for this alternative are equivalent to the annual output 
of 1,600 passenger vehicles. 

Impacts on Local Communities and Communities Along Truck Transport Routes 

FP 3 would result in short-term impacts to the local communities along the River.  These 
short-term effects would include disruption of recreational activities along the River and 
within the floodplain due to the remediation as well as the construction of access roads and 
staging areas.  They would also include increased construction traffic and noise during 
excavation and backfilling activities.  

Impacts on Recreational Activities.  Construction activities would affect certain recreational 
areas along the River.  As noted above, these include areas of bank fishing, canoeing 
(canoe launches), hiking, general recreation, and both waterfowl and other game hunting.  
During the period of active construction, restrictions on recreational use of the floodplain 
would be imposed in the areas in which remediation-related activities are taking place.  Due 
to safety considerations, boaters, anglers, hikers, and other recreational users would not be 
able to use the floodplain in the areas where remediation-related activities are being 
conducted.  In addition, the presence of heavy construction equipment and cleared areas 
would adversely affect the visually undisturbed nature of the area. 

Increase in Truck Traffic.  Due to the need to remove excavated materials and deliver 
backfill materials and equipment, truck traffic would significantly increase during the 
construction period.  As an example, if 20-ton capacity trucks were used to transport 
excavated material from the staging areas to the disposal or treatment facilities, it would 
take a total of 6,110 trips to do so (an average of 2,040 truck trips per year for a three-year 
remediation project).  Additional truck trips would be necessary to transport backfill 
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materials, as well as materials for the construction of staging areas and access roads, to the 
site.  Assuming the use of 16-ton trucks for such local hauling, an additional 8,500 truck 
trips (2,800 truck trips per year) would be necessary for that purpose.  This additional traffic 
would increase the likelihood of accidents, noise levels, emissions of vehicle/equipment 
exhaust, and nuisance dust to the air.  In addition, noise in and near the construction zone 
could affect any residents and businesses located in the immediate vicinity of work areas.  

The increased truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be necessary to transport backfill to the site and to dispose of used staging 
area/access road materials.363  This analysis indicates that the increased truck traffic 
associated with FP 3 (an estimated total of 810,000 vehicle miles, 266,000 average vehicle 
miles per year) would result in an estimated 0.38 non-fatal injuries due to accidents 
(average annual non-fatality injury estimate of 0.13) with a probability of 32% of at least 
one such injury, and an estimated 0.02 fatalities from accidents (average annual fatality 
estimate of 0.006) with a probability of 2% of at least one such fatality.   

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Community Impacts.  A 
number of measures would be employed in an effort to avoid, minimize, or mitigate potential 
detrimental effects and short-term risks of construction activities associated with FP 3 on 
the affected communities.364  These measures would consist of the ones identified in 
Section 5.7 and summarized in Section 7.2.8 above.  Despite the implementation of these 
measures, however, short-term impacts of construction activities on the local communities 
from FP 3 would be inevitable.   
 
Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing FP 3.  
Engineering controls and OSHA procedures designed to mitigate risks to remediation 
workers would be instituted.  Implementation of FP 3 is estimated to involve 138,810 labor-
hours.  

The analysis in Appendix N of potential risks to workers from implementation of the 
floodplain alternatives indicates that implementation of FP 3 would result in an estimated 

                                                      

363  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
disposal or treatment facilities are evaluated under the relevant treatment/disposition alternatives. 
364  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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1.29 non-fatal injuries to workers (average annual non-fatality injury estimate of 0.43) with a 
probability of 72% of at least one such injury, and an estimated 0.011 worker fatalities 
(average annual fatality estimate of 0.004) with a probability of 1.1% of at least one such 
fatality.   

7.3.9 Implementability 

7.3.9.1 Technical Implementability  

The technical implementability of FP 3 has been evaluated in terms of the general 
availability of the technology involved (soil excavation and backfilling), the ability of this 
technology to be constructed and operated given site characteristics, the reliability of this 
technology, the availability of support facilities and resources, ease of undertaking 
corrective measures if necessary, and ability to monitor effectiveness. 

General Availability of Technology:  The equipment, materials, technology, procedures, and 
personnel necessary to implement FP 3 are expected to be readily available.  FP 3 would 
use conventional heavy construction equipment to excavate and transport floodplain soils, 
as well as to bring in and place backfill and restoration materials.  Such equipment would 
include excavators, bulldozers, and dump trucks.  In wetlands and vernal pool settings, 
smaller pieces of excavating equipment and low ground pressure excavators that could 
more easily move into soft soils, or long-reach excavators able to reach from dry areas into 
wetlands, may be more efficient.  In some settings, it may be necessary to use conventional 
construction equipment along with wetland mats to support the weight of the equipment.   

These technologies have been used at other sites. Given the physical characteristics of the 
floodplain and the availability and known reliability of construction equipment and materials 
(with the exception of commercially available soils that would replicate existing wetland 
soils, as discussed in Section 7.3.5.3), FP 3 would be technically implementable.  Further, 
methods to implement monitoring and institutional controls are expected to be readily 
available.  

Ability To Be Implemented:  Based on site characteristics, the excavation/backfill 
technology that would be utilized in FP 3 is suitable for implementation in the areas where it 
would be applied.  The construction of access roads and staging areas may temporarily 
affect flood storage and drainage characteristics during seasonal high water conditions and 
during periodic storm and flood events.  Engineering practices would be implemented to 
reduce the temporary impacts of such hydrology changes.  In the long term, floodplain 
areas would be backfilled and returned to approximate original elevations, to the extent 
practical, to maintain the flood storage capacity of the floodplain.   
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Reliability:  Soil excavation with backfilling is considered a reliable means of reducing the 
potential for human and ecological exposure to soils containing PCBs.  Floodplain soil 
excavation has been implemented at other PCB-impacted sites across the country, as 
described in Sections 7.2.5.2 and 7.3.5.2.  However, restoration efforts would not reliably 
result in re-establishment of the pre-remediation conditions and functions of at least some of 
the affected habitats, as noted above and discussed the relevant subsections of Section 
5.3.  Under FP 3, this is particularly true for the numerous vernal pools that would be 
affected.   

Availability of Support Facilities and Resources:  Implementation of FP 3 would require 
construction of access roads and staging areas at various locations.  As noted previously, 
an estimated 32 acres of space would be needed for such facilities and appear to be 
available based on a conceptual site layout.  In addition, sufficient backfill (albeit not soil that 
would match existing wetland soil) and planting materials are expected to be readily 
available for implementation of FP 3.  

Ease of Conducting Additional Corrective Measures:  If necessary, performing additional 
remediation at a later date would be possible using the same types of tools, equipment, and 
materials as in the original round of remediation.  Construction equipment, personnel, and 
materials are commercially available and their use and effectiveness for this type of material 
removal and backfill project are well known and documented.  Ease of implementation of 
the corrective measures would be directly related to the extent of the necessary additional 
corrective measure (i.e., area and/or volume to be addressed) and the ease of access (e.g., 
remoteness from roads, wetlands crossings, size and type of construction equipment).   

Ability to Monitor Effectiveness:  The effectiveness of FP 3 would be assessed by visual 
observation to evaluate such factors as vegetation re-growth and any signs of erosion or 
disturbance of restored areas.  Monitoring procedures would be straightforward and 
implementable.  

7.3.9.2  Administrative Implementability  

The evaluation of administrative implementability of FP 3 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies.   

Regulatory Requirements:  Implementation of FP 3 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action, unless those requirements are waived.  An evaluation of compliance 
with potential ARARs for FP 3 is provided in Tables F-3.a through F.3-c in Appendix C and 
summarized in Section 7.3.4. 
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Access Agreements:  Implementation of FP 3 would require GE to obtain permission for 
access to the properties where the work would be conducted or where the ancillary facilities 
would be located.  Although many of these areas are owned by the Commonwealth or the 
City of Pittsfield (which have agreed to provide access), it is currently anticipated that 
access agreements would be required from approximately 25 to 30 other landowners.  
Obtaining such access agreements could be difficult and time-consuming in some cases.  If 
GE should be unable to obtain access agreements with particular landowners, GE would 
request EPA’s assistance.    

Coordination with Agencies:  Implementation of EREs and Conditional Solutions as part of 
FP 3 would require coordination with EPA and MDEP.  In addition, obtaining access to 
state-owned lands would require coordination with the state agencies that own that land.  
Finally, both prior to and during implementation of FP 3, GE would need to coordinate with 
EPA, as well as state and local agencies, to provide as-needed support with 
public/community outreach programs. 

7.3.10 Cost 

The estimated total cost for implementation of FP 3 is $29.5 M (excluding the costs of 
treatment/disposition of excavated soil).  The estimated capital cost for implementation of 
FP 3 is $28.2 M, assumed to occur over a 3-year construction period.  Estimated annual 
OMM costs (for a 5-year inspection and maintenance program for restored excavation and 
staging/access road areas) range from $3,000 to $143,000 per year (depending on which 
reach is being monitored), resulting in a total cost of $1.3 M.  The following summarizes the 
total costs estimated for FP 3.   

FP 3 Est. Cost Description 

Total Capital Cost  $28.2M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $1.3 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$29.5 M Total cost of FP 3 in 2010 dollars  

 

The total estimated present worth of FP 3, which was developed using a discount factor of 
7%, a 3-year construction period, and an OMM period of 5 years on a reach-specific basis, 
is approximately $26.4 M.  More detailed cost estimate information and assumptions for 
each of the floodplain alternatives are included in Appendix Q.  
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As noted above, these costs do not include the costs of associated sediment/riverbank 
remediation or the costs of treatment/disposition of the removed floodplain soils.  The 
estimated costs for the combination of FP 3 and SED 3 is presented in Section 8.2.9, and 
the estimated costs for combinations of FP 3 with the various treatment/disposition 
alternatives are presented in Section 10.  

7.3.11 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 7.3.2, the evaluation of whether FP 3 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  FP 3 would be effective in reducing the potential for human and 
ecological exposure to PCBs in floodplain soils by the removal of 74,000 cy of PCB-
containing soil containing 9,800 lbs of PCBs.  The removed soil would be replaced with 
clean backfill, which would be revegetated.  However, FP 3 would also have substantial 
long-term adverse impacts on many species, including the likely loss of some sensitive 
species from portions of the PSA, as discussed in Section 7.4.5.3, and thus would actually 
increase the risks to biota in the Rest of River as a result of habitat loss. 

Compliance with ARARs:  As discussed in Section 7.3.4, FP 3 could be designed and 
implemented to achieve many of the ARARs pertinent to this alternative, but several 
potential ARARs would not be met.  As a result, to the extent that those regulatory 
requirements constitute ARARs, those that would not be met would need to be waived by 
EPA as technically impracticable (or on some other ground) under CERCLA and the NCP.   

Human Health Protection:  Accepting EPA’s HHRA, FP 3 would be protective of human 
health.  As discussed in Section 7.3.6.1, implementation of this alternative would achieve 
the RME IMPGs based on a 10-4 cancer risk or lower (i.e., levels within EPA’s acceptable 
risk range) and a non-cancer HI of 1 in all direct-contact EAs.  It would also achieve levels 
that are at or below the RME IMPGs based on a 10-5 cancer risk and a non-cancer HI of 1 
in the majority of direct contact EAs, including all Frequent-Use Areas and all Heavily Used 
Subareas, and in all farm areas evaluated.  FP 3 would further ensure protection of human 
health through implementation of EREs and Conditional Solutions where necessary to 
address reasonably anticipated future uses based on realistic assumptions.    

Environmental Protection:  As discussed in Section 7.3.6.2, FP 3 would achieve floodplain 
soil levels within the range of IMPGs for ecological receptors, depending, in some cases, on 
the associated sediment concentrations.  Specifically, FP 3 would achieve soil PCB levels 
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within or below the range of the IMPGs for amphibians in all 66 vernal pools evaluated and 
within or below the IMPG range for omnivorous/carnivorous mammals in all seven 
averaging areas.  In addition, FP 3 would achieve the target floodplain soil IMPG levels for 
insectivorous birds in all 12 averaging areas if the associated sediment concentration in 
those areas is 3 mg/kg or less, and it would achieve levels within the range of the target 
floodplain soil IMPG levels for piscivorous mammals in both of the PSA averaging areas if 
the associated sediment concentration in those areas is 1 mg/kg or less.   FP 3 would not 
achieve the IMPG for insectivorous birds in 2 of 12 averaging areas if the associated 
sediment concentration were 5 mg/kg, and would not achieve the IMPGs for piscivorous 
mammals in one or both of the two averaging areas if the associated sediment 
concentration were 3 or 5 mg/kg.   

As previously noted, achievement of IMPGs is a balancing factor under the Permit; it is not 
determinative of whether an alternative would provide overall environmental protection.  For 
similar reasons to those discussed in Section 7.2.11, the IMPG exceedances for certain 
animals would not be expected to prevent the maintenance of healthy local populations of 
these animals, let alone adversely impact the overall wildlife community in the Rest of River 
area.  This is shown by the fact that the local populations of these animals extend beyond 
the individual averaging areas and by the field survey information documenting the 
presence of numerous and diverse plant and animal species, including state-listed rare 
species, in the PSA despite the fact that PCBs have been present in the floodplain soil for 
over 70 years.  

On the other hand, as EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d). In this case, as 
discussed in Sections 7.3.8 and 7.3.5.3, implementation of FP 3 would result in substantial 
short-term and long-term adverse impacts on the environment as a result of its removal or 
disturbance of 76 acres of land, including 18 acres of mature floodplain forest, 15 acres of 
vernal pools, and 12 acres of shrub and emergent wetlands in the floodplain of the PSA.365  
The removals and disturbances in these sensitive floodplain habitats would have long-
lasting negative consequences for the plants and animals that utilize those habitats.  In 
particular, given the extensive vernal pool excavations to achieve levels within the range of 

                                                      

365  Further, as discussed in Section 7.3.6.2, very extensive additional removals would be necessary 
to achieve the IMPGs that would not already be achieved by FP 3 (e.g., up to an additional 200,000+ 
cy of floodplain soil to address piscivorous mammals).  These removals would cause massive 
additional long-term and short-term adverse ecological impacts that would clearly be unjustified.  
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the amphibian IMPGs, FP 3 would cause severe harm to the vernal pool amphibians that 
those IMPGs are designed to protect, and it is unlikely at least many of those pools would 
ever return to their current level of function for those amphibians.  As stated by EPA (2005d, 
p. 6-6), “it is important to determine whether the loss of a contaminated habitat is a greater 
impact than the benefit of providing a new, modified but less contaminated habitat.”  That is 
exactly the situation for the vernal pools in the PSA under FP 3.   

Summary:  Based on the above considerations, FP 3 would meet the standard of providing 
overall protection of human health.  However, due to the substantial short-term and long-
term ecological harm that would result from implementation of that alternative, particularly to 
the vernal pools in the PSA, FP 3 would not meet the standard of providing overall 
protection of the environment.   

7.4 Evaluation of Floodplain Alternative 4 

7.4.1 Description of Alternative 

FP 4 would involve the removal and backfill of floodplain soils to achieve average PCB 
concentrations that would meet the mid-range RME IMPGs for human health and upper-
bound IMPGs for ecological receptors. Specifically, this alternative has been developed to 
achieve the following IMPGs:   

• The mid-range RME IMPGs for human health (i.e., those based on a 10-5 cancer risk or 
a non-cancer HI of 1, whichever is lower) based on direct contact with floodplain soils; 

• The mid-range RME IMPGs for human health (i.e., those based on a 10-5 cancer risk or 
a non-cancer HI of 1, whichever is lower) based on consumption of agricultural 
products from the floodplain; and 

• The upper-bound floodplain IMPGs for ecological receptors – i.e., amphibians 
(represented by wood frogs), omnivorous/carnivorous mammals (represented by 
shrews), insectivorous birds (represented by wood ducks), and piscivorous mammals 
(represented by mink) – using for the latter two receptors, the floodplain soil IMPGs 
associated with a sediment target level of 1 mg/kg. 

This alternative would involve removing and replacing floodplain and vernal pool soils as 
necessary to achieve average PCB concentrations in the top foot of the relevant averaging 
areas that are equal to or less than the above-mentioned IMPGs.  In addition, this 
alternative would involve the removal and backfill of soils in the top 3 feet in the Heavily 
Used Subareas of Frequent-Use EAs (described in Section 4.2.1 and shown on Figures 4-
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3a-d) as necessary to achieve average PCB concentrations in the 0- to 3-foot depth 
increment in these areas that are equal to or less than the mid-range IMPGs based on 
human direct contact.  Average concentrations have been based on the 95% UCL of the 
spatially weighted mean, as discussed in Section 4.4.2.   

Summary of Removal Areas and Volumes 

FP 4 would involve the removal of approximately 121,000 cy of soil from 72 acres of the 
floodplain (including approximately 15 acres of vernal pools).  The locations of these 
removal areas are shown on Figure 7-3, and a detailed breakdown of the removal areas, 
volumes, and resulting EPCs associated with FP 4 is included in Tables 7-21 through 7-26.   

The areas of soil removal under FP 4 would be similar to those for FP 3 plus removal from 
an additional 28 acres to achieve the mid-range human health IMPGs.  The 121,000 cy 
removal volume includes 97,000 cy (57 acres) associated with achieving the direct contact 
IMPGs for human health and 24,000 cy (15 acres) associated with achieving the upper-
bound IMPG for amphibians in vernal pools.  

Summary of Affected Habitat  

FP 4 would involve the removal and backfill of soil across approximately 72 acres in various 
types of habitats.  The approximate acreages of those general habitat types, with 
associated removal volumes, are as follows:366 

• 15 acres (24,000 cy) of vernal pool habitat, which include portions of 58 different vernal 
pools;  

• 40 acres (67,000 cy) of floodplain wetland forest habitats (consisting of high-terrace 
floodplain forest, transitional floodplain forest, red maple swamp, and black ash-red 
maple-tamarack calcareous seepage swamp); 

• 9.2 acres (15,000 cy) of shrub and shallow emergent wetland habitats (consisting of 
shrub swamp, wet meadow, and shallow emergent marsh);  

                                                      

366  This detailed breakdown of removal areas and volumes by habitat type was generally conducted 
using the Woodlot (2002) habitat community mapping between the Confluence and Woods Pond 
Dam, with revisions based on the habitat categories described in Section 5.3.  As noted above, both 
the acreages of impact and the removal volumes have been rounded, with the result that the sum of 
the numbers given for each habitat type may not exactly match the total impacted acreage and 
removal volume for the alternative.     
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• 0.2 acre (300 cy) of deep marsh habitat; 

• 4.0 acres (7,000 cy) of disturbed upland habitats (consisting of agricultural field habitat 
and cultural grasslands habitat); 

• 1.2 acres (3,000 cy) of upland forested habitats (consisting mainly of northern 
hardwoods-hemlock-white pine forest and red oak-sugar maple transition forest); and 

• 2.8 acres (5,000 cy) of habitat of currently unmapped community type.367 

In addition to the above-described areas associated with excavation/backfill activities, 
floodplain habitat would be affected by the construction and use of access roads and 
staging areas.  Conceptual construction plans indicate that FP 4 would require 21 staging 
areas, which would occupy a total of 9.5 acres (about 2.7 acres of which would be within 
the floodplain), and 11 miles of temporary access roads covering 27 additional acres 
assuming a 20-foot road width (5.9 miles and 14 acres of which would be within the 
floodplain).  These facilities would be located in all of the above habitats, with those located 
within the Woodlot (2002) mapping coverage situated mainly in floodplain forest (4.5 acres), 
shrub and shallow emergent wetlands (4.5 acres), and disturbed upland habitats (5.6 
acres).368  The locations of these staging areas and access roads are shown on Figure 7-3.  

Conceptual Remedial Approach 

The conceptual remedial approach for FP 4 would be generally the same as that described 
for FP 2 and FP3, except that it would cover a greater area.  Conventional construction 
equipment would be used to construct access roads and staging areas, clear and grub 
existing vegetation, remove and replace soil, and conduct restoration activities.  As 
described for FP 3, some specialized construction equipment, materials, and specific 

                                                      

367  These impacts would occur mostly in the Reach 7 floodplain, where the Woodlot habitat 
community mapping is absent.  Based on review of information from MassGIS and aerial photography, 
remediation activities under FP 4 within Reach 7 would be conducted mainly in forested uplands (1.2 
acre) and wet meadow/emergent marsh habitats (1.3 acre).   
368  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under FP 4 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas (12 
acres), with additional impacts occurring in forested uplands (4.7 acres), forested wetlands (0.2 acre) 
and wet meadow/emergent marsh (0.5 acre).  Access roads and staging areas in Reach 7 would 
impact approximately 1.5 acres (1.1 acres of forested uplands and 0.4 acre of wetlands).  There would 
be no impacts in Reach 8 from construction of access roads or staging areas.   
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engineering practices would be used in an effort to mitigate the potentially negative impacts 
of construction in and around vernal pools and other wetland areas.   

During development of the conceptual plans for this Revised CMS Report, the locations of 
the staging areas and access roads for FP 4 were selected, considering site conditions 
(e.g., topography, habitat type, presence of residential areas, etc.) observed through site 
visits and aerial photographs, in an effort to minimize impacts on sensitive habitats and local 
communities to the extent practical (see Section 5.2.2).  As described for the alternatives 
discussed above, areas were specifically selected based on accessibility, existing land use, 
habitat use, and location relative to the floodplain; and an effort was made, where 
practicable, to avoid sensitive wildlife habitats (e.g., forested floodplain areas, vernal pools, 
other wetlands) and to utilize existing infrastructure, while avoiding (where practical) travel 
through densely populated areas.  This evaluation has lead to the locations of staging areas 
and access roads shown on Figure 7-3.  Further evaluations of the locations for staging 
areas, access roads, and other supporting infrastructure would be conducted during design. 

For purposes of the evaluations in this Revised CMS Report, it is assumed that FP 4 would 
include restoration of areas that are directly impacted by the floodplain removal activities 
and associated access roads and staging areas.  The restoration methods that are 
assumed to be utilized under FP 4, subject to development of a more detailed restoration 
plan during design, would include the conceptual methods described in Section 5.3.4.3 for 
the floodplain forest habitat, Section 5.3.5.3 for the shrub and shallow emergent wetlands, 
Section 5.3.6.3 for the deep marshes, Section 5.3.7.3 for the vernal pools, and Section 
5.3.8.3 for the affected upland habitats.    

It is estimated that FP 4 would take approximately 5 years to complete if implemented 
independently from River-related remedial activities.  However, assuming that floodplain 
remediation would be coordinated with sediment remediation, the time to complete FP 4 
could be different, depending on the sediment remediation alternative selected.  
Nevertheless, for purposes of the evaluations in this section, it has been assumed that 
implementation of FP 4 would take 5 years.   

In addition to soil removal and backfill, FP 4 would include institutional controls and/or other 
mechanisms to address reasonably anticipated future uses and activities for which this 
alternative would not meet otherwise applicable standards. These controls/mechanisms 
would include the use of EREs and Conditional Solutions where appropriate, as well as 
periodic inspections and reviews of floodplain properties to assess any changes in use, 
followed by additional remediation if necessary to be protective for the new use, as 
described in Section 4.6.  
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After remediation activities within a given area are completed, periodic monitoring and 
maintenance would be conducted of the backfilled/restored areas.  For the purposes of this 
Revised CMS Report, monitoring and maintenance are assumed to occur for 5 years 
following remedy implementation within a given area.  The components of this OMM 
program are anticipated to include those described in Section 4.5 and outlined for the 
affected floodplain habitats in the restoration methods subsections in Section 5.3.  

7.4.2 Overall Protection of Human Health and the Environment - Introduction 

As discussed in Section 7.1.2, the evaluation of whether a floodplain soil remedial 
alternative would provide overall human health and environmental protection relies heavily 
on the evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; 
(b) compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether FP 4 would be protective of human health and the environment is presented at the 
end of Section 7.4 so that it can take account of the evaluations under those other criteria, 
as well as other aspects of the alternative and other factors relevant to the protection of 
health and the environment. 

7.4.3 Control of Sources of Releases  

Existing floodplain soil conditions are not a significant source of PCB releases to the River.  
As stated previously, the floodplain is generally flat, well vegetated and depositional in 
nature, greatly reducing the potential for PCBs in the floodplain soil to scour and be 
transported to the River.  

Open excavations during construction could serve as a short-term temporary source of 
some releases during an extreme weather event.  Such potential releases would be 
controlled using conventional engineering practices.   

7.4.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 4 in accordance with directions from EPA are listed in Tables F-4.a through F-4.c 
in Appendix C.369  FP 4 could be designed and implemented to achieve many of those 

                                                      

369   For the reasons discussed in Section 2.1.3, a number of the regulatory requirements listed as 
location- or action-specific ARARs do not constitute ARARs for the Rest of River remedial action, but 
are listed in these tables as potential ARARs per EPA’s direction.  
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ARARs,370 but, as with FP 3, there are a number of potential location-specific and action-
specific ARARs that would not be met by FP 4.  These are the same potential ARARs as 
described in Section 7.3.4 for FP 3 and include a number of federal and state regulatory 
requirements relating to ecological protection (including regulations applicable to the Upper 
Housatonic ACEC).  To the extent these requirements would constitute ARARs, they would 
need to be waived by EPA as technically impracticable to meet (or on some other ground) 
under CERCLA and the NCP. 

In addition, for the same reasons discussed for FP 2 in Section 7.2.4, it is possible that, in 
the unlikely event that excavated floodplain soils should be found to constitute hazardous 
waste (which is not anticipated) and that the temporary staging areas for the handling of 
those soils are subject to federal and/or state hazardous waste regulations, the staging 
areas may not meet certain locational and/or technical requirements for the storage of 
hazardous waste.  In that unlikely event, as also discussed in Section 7.2.4, those 
requirements should be waived by EPA as technically impracticable to meet. 

7.4.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for FP 4 includes evaluation of the 
magnitude of residual risk, the adequacy and reliability of the alternative, and any potential 
long-term adverse impacts on human health or the environment.  Each of these 
considerations is discussed below. 

7.4.5.1 Magnitude of Residual Risk  

Evaluation of the magnitude of residual risk associated with FP 4 includes consideration of 
the extent to which and time over which this alternative would reduce potential exposure to 
PCBs, estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as institutional 
controls.  

FP 4 would reduce potential exposures of humans and ecological receptors to PCBs in 
floodplain soil by removing approximately 121,000 cy of PCB-containing soil over 72 acres 
of floodplain (see Figure 7-3).  The reduction in potential exposure and associated risk 
would occur upon completion of the remediation in a given area. 

                                                      

370  As discussed for FP 2 in Section 7.2.4 (footnote 336), it is assumed that EPA would make the 
determinations necessary in connection with certain requirements. 
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As discussed further in Section 7.4.6.1, the average floodplain soil concentrations in all of 
the human health averaging areas following implementation of FP 4 would be equivalent to 
or lower than those associated, based on EPA's HHRA (under RME assumptions), with a 
cancer risk of 10-5 and a non-cancer HI of 1.  In addition, as discussed in Section 7.4.6.2, 
implementation of FP 4 would result in average concentrations equivalent to or lower than 
the upper-bound ecological IMPGs based on EPA’s ERA (depending, in some cases, on 
the associated sediment concentrations).371  The average post-remediation PCB EPCs in 
the top foot within the human health and ecological averaging areas following 
implementation of FP 4 are shown in Tables 7-21 through 7-26.  (Table 7-21 also shows the 
post-remediation concentrations in the top 3 feet in Heavily Used Subareas.)   

PCBs would also remain at depths below those described above.  Such deeper soil is 
generally not anticipated to be available for exposure under current uses.  In the event that 
future exposure to such deeper soil were reasonably anticipated in particular areas, it would 
be addressed by EREs and/or Conditional Solutions.  Additionally, EREs and Conditional 
Solutions would be implemented where necessary to address potential risks from future 
uses that are reasonably anticipated based on realistic assumptions.   

7.4.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of FP 4 has included an assessment of the use of 
technologies under similar conditions, the general reliability of those techniques, reliability of 
OMM, and the potential need to replace technical components, as discussed below.  The 
technology and implementation of FP 4 would be generally the same as described for FP 3. 

Use of Technology Under Similar Conditions 

FP 4 relies primarily on the removal of floodplain soils, followed by backfilling of the 
excavations and performance of restoration activities.  Excavation of soils from floodplain 
environments has been implemented at a number of sites across the country, as discussed 
under FP 2 in Section 7.2.5.2.  Restoration was discussed separately in Section 5.3. 

General Reliability and Effectiveness 

The removal and backfill of soil would reliably, effectively, and permanently reduce the 
concentrations of PCBs in the removal areas.  Following backfilling, it is assumed that 

                                                      

371  As discussed in Section 1.2, GE does not agree with many of the assumptions and inputs used in 
EPA’s HHRA and ERA and thus does not agree that levels based on those risk assessments are an 
appropriate measure of risks to human health or the environment. 
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excavated and other disturbed areas would be subject to restoration and replanting, using 
the restoration methods described for the affected habitats in Section 5.3.  However, there 
are significant constraints on the ability to re-establish the pre-remediation conditions and 
functions of such habitats.  Those constraints and the consequent likelihood of restoration 
success are discussed in Sections 5.3.4.4 for forested floodplain habitats, 5.3.5.4 for shrub 
and shallow emergent wetlands, 5.3.6.4 for deep marsh habitat, 5.3.7.4 for vernal pools, 
and 5.3.8.4 for upland habitats.  These constraints are generally similar to those discussed 
for FP 3 in Sections 7.3.5.2 and 7.3.5.3 and are discussed further for FP 4 in Section 
7.4.5.3.  

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following the construction phase of FP 4, a monitoring and maintenance program would be 
implemented for those areas subject to restoration measures.  Both the removal areas and 
those portions of the floodplain disturbed during construction of access roads and staging 
areas would be monitored through periodic inspections to ensure that the planted 
vegetation is surviving and growing, to identify areas (if any) where the backfill is eroding 
and in need of repair, and to evaluate the conditions of the affected vernal pools and other 
wetlands.  Any deficiencies noted during the inspections would be subject to maintenance, 
repair, and other corrective actions performed as necessary and practicable.  Periodic 
inspection of the replanted, backfilled, and restored areas is considered a reliable means of 
tracking the restoration activities.  Labor and materials needed to monitor and perform any 
maintenance activities required following implementation of FP 4 are considered readily 
available.  Because access roadways will be removed after construction, maintenance, if 
required, could be difficult to implement in certain areas of the floodplain, due to 
remoteness, wet areas, and vegetation growth.  The ease of access may change based on 
seasonal conditions.  It could be especially difficult to conduct supplemental planting 
activities in difficult-to-access locations, to which plant materials would have to be carried 
from the closest roadways.  

Technical Component Replacement Requirements 

If significant erosion, plant loss, or other problematic conditions were observed as part of 
the OMM program in the restored floodplain areas, an assessment would be conducted to 
determine the cause, as well as the need for, methods of, and practicability of repair.  
Depending on the timing and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the floodplain.  It is anticipated that if small repairs or 
replacement were necessary, they could be implemented using the same types of methods 
and materials used during the initial backfilling/restoration activities.  Periodic small-scale 
inspections and repairs would pose no appreciable risks to humans and ecological 
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receptors that use/inhabit the floodplain in these areas.  The repair or replacement of larger 
areas could require more extensive disturbance in the floodplain. 

7.4.5.3 Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of FP 4 on human health or the 
environment has included consideration of the items discussed below.  The primary 
difference between FP 4 and the alternatives discussed above is that FP 4 would adversely 
impact more of the PSA.  

Potentially Affected Populations 

Implementation of FP 4 would have long-term effects on human and wildlife populations 
through changes in the natural environment and habitat.  Since this alternative involves 
more extensive floodplain disturbance than FP 3, the potential for such impacts is 
correspondingly greater.  For humans, implementation of FP 4 would affect the aesthetics 
and recreational use of the floodplain.  For wildlife, implementation of FP 4 would remove 
and replace several habitat types (described in Section 7.4.1).  Wildlife associated with 
these habitats includes a variety of mammals, birds, reptiles, and amphibians.  In particular, 
FP 4 would affect portions of the mapped Priority Habitats of 29 state-listed rare species, as 
described in Appendix L.  The long-term impacts of FP 4 on the affected habitats and their 
associated biota are discussed below.     

Long-Term Ecological Impacts 

FP 4 would impact a total of approximately 109 acres, including 72 acres due to floodplain 
soil removal and an additional 37 acres (of which 17 are in the floodplain) for the 
construction and use of access roads and staging areas.  This is 82 more acres than would 
be adversely affected by FP 2 and 33 more acres than would be adversely affected by FP 
3.   

The majority of the increase in impacts over FP 3 would occur in floodplain wetland forest 
habitats.  FP 4 would impact a total of 45 acres of floodplain forest habitat in the PSA (within 
the Woodlot habitat mapping coverage), including approximately 40 acres due to soil 
removal and 4.5 acres for access roads and staging areas.  FP 4 would have the same 
direct impacts on vernal pools as FP 3, and it would have slightly more impacts on the other 
habitat types, as discussed further below.  

The types of long-term impacts associated with the loss of over 45 acres of floodplain 
forest habitats would be the same as those described in Section 5.3.4.4 and summarized 
for FP 3 in Section 7.3.5.3, but the extent of those impacts would be greater.  FP 4 would 
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involve the clearing of more and larger forested areas than FP 3, particularly in Reaches 
5A and 5B, as shown on Figure 7-3.  In these areas, the removal of more mature trees 
and the creation of larger open areas would increase the extent and duration of long-term 
degradation of the floodplain forest community, despite the implementation of restoration 
measures.  While the general progression of a replanted community in the affected areas 
would be largely the same as in FP 3, the path and rate of such succession could take 
longer and would be even more unreliable due to the greater area of disturbance and 
greater proportion of floodplain habitat altered and the consequent increase in cumulative 
stresses from changes in microclimate, hydrology, and invasive species.   

The longer and more uncertain recovery of the forested floodplain in these areas would 
translate into corresponding impacts on the wildlife that currently utilize the mature forest 
within these areas.  In such areas, these long-lasting openings in the floodplain under FP 4 
would be substantial enough that they would be expected to alter the suitability of the 
forested habitat to support a diverse interior forest wildlife community.  In addition, the 
increased extent of clearing under this alternative would cause greater fragmentation of the 
existing forested floodplain/riparian corridor, with greater disruption of the dispersal and 
migratory movements of many wildlife species in the PSA.  

Like FP 3, FP 4 would include excavation and replacement of the surface soils and 
vegetation in 58 of the 66 vernal pools in the PSA, impacting 15 acres of vernal pool 
habitat.  The direct long-term impacts on these pools would be same as described in 
Sections 5.3.7.4 and 7.3.5.3.  These impacts include long-lasting changes in the 
hydrology of the vernal pools (which is extremely difficult to reproduce), in soil conditions 
in the pools (due to the inability of replacement soils to match the characteristics of the 
existing vernal pool soils), and in the vegetative characteristics of the pools (due to the 
loss of the complex and mature organic vegetative composition of the pools).  There is 
also a high probability that invasive or other undesirable plant species and animal 
predators (such as green frogs, bullfrogs, and invertebrates) would invade pools where 
they did not previously exist.  These alterations would, in all likelihood, result in the loss of 
obligate vernal pool species from at least many of the pools.  

Moreover, the additional forest disturbance associated with FP 4 would cause even 
greater disruption than under FP 3 to the critical non-breeding amphibian habitat around 
the vernal pools.  FP 4 would affect varying portions of the 100-foot and 100- to 750-foot 
zones around the vernal pools in the PSA due to floodplain soil removal and construction 
of access roads.  These impacts would range up to 94% of the 100-foot zone and up to 
24% of the 100-750 foot zone around individual pools.  In total, FP 4 would affect 16 
acres within 100 feet and 64 acres within the 100- to 750-foot zones of the vernal pools in 
the PSA.  For the reasons discussed in Section 5.3.7.4, these disturbances would disrupt 
important aspects of those areas’ non-breeding functions for the vernal pool amphibians.   
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Given the extensive impacts of FP 4 on the vernal pools in the floodplain and on the 
forested habitats around the vernal pools, it is highly likely that the full complement of 
characteristics that contribute to vernal pool functions would not be re-established for 
many, if not most, of the affected pools. 

FP 4 would also affect larger areas of other habitat types than FP 3.  These include 
(within the Woodlot habitat mapping coverage) nearly 14 acres of shrub and emergent 
wetlands (including 9.4 acres due to soil removal and 4.6 acres for access roads and 
staging areas) (compared to a total of 12 acres under FP 3) and 2.4 acres of upland 
forested habitats (including 1.2 acres due to soil removal and 1.2 acres for access roads 
and staging areas) (compared to a total of 1.7 acres under FP 3).372  The long-term 
impacts on these habitats would be generally similar to, but slightly greater than, those of 
FP 3, as described in Section 7.3.5.3.   

As noted above, FP 4 would affect portions of the Priority Habitats of 29 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that FP 4 
would involve a take of at least 26 of these species and would adversely affect a significant 
portion of the local population of at least 4 of them.  The table below lists the 29 stated-
listed species whose Priority Habitat would be affected by FP 4, along with those for which 
FP 4 would result in a take and those for which FP 4 would impact a significant portion of 
the local population: 

Table 7-27 – Impacts of FP 4 on State-Listed Species  

Species with Priority Habitat Affected 
by FP 4 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Possibly 

Arrow clubtail Yes No 

Bald eagle Possibly No 

Black maple Yes Yes 

Bristly buttercup Yes Yes 

Brook snaketail Yes Possibly 

Bur oak Yes No 

Common moorhen Yes No 

                                                      

372  In addition, as noted in Section 7.4.1, FP 4 would affect approximately 2.4 acres of wetlands, 7 
acres of upland forest, and 12 acres of disturbed upland habitats outside the Woodlot habitat mapping 
coverage. 
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Species with Priority Habitat Affected 
by FP 4 Take? 

Impact on Significant 
Portion of Local 

Population? 

Crooked-stem aster Yes Unlikely 

Foxtail sedge Yes Unlikely 

Gray’s sedge Yes No 

Hairy wild rye Yes Unlikely 

Intermediate spike-sedge Yes Unlikely 

Jefferson salamander Yes Yes 

Longnose sucker No No 

Mustard white Yes Unlikely 

Narrow-leaved spring beauty Yes Possibly 

Ostrich fern borer moth Yes Possibly 

Rapids clubtail Yes No 

Riffle snaketail Yes Possibly 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes Unlikely 

Stygian shadowdragon Yes No 

Triangle floater Unlikely No 

Tuckerman’s sedge Yes Yes 

Wapato Yes Unlikely 

Water shrew Yes Unlikely 

Wood turtle Yes Likely 

Zebra clubtail Yes No 

 

Finally, in addition to these impacts on wildlife habitat, the greater extent of disturbance 
under FP 4 would increase the adverse impacts on other floodplain functions described in 
Section 7.3.5.3 (groundwater recharge/discharge, flood flow alteration, and water quality 
maintenance, nutrient processing, and production export).  

Long-Term Impact on Aesthetics and Recreational Use 

Implementation of FP 4 would have greater long-term impacts on the aesthetic features of 
the natural environment than the alternatives discussed above.  The natural appearance of 
the floodplain after the remediation and restoration would not be the same as prior to 
remediation.  FP 4 would result in the loss of approximately 47 acres of forested 
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communities (including both floodplain and upland forested areas) – 39 acres more than FP 
2 and 27 acres more than FP 3.  These areas would look markedly different for a long time 
after remediation because the time for a replanted forest community to develop an 
appearance comparable to its current appearance would be generally commensurate with 
the age of the community prior to remediation, which would be 50 to 100 years or more.   

The floodplain areas that would be remediated under FP 4 include areas used for bank 
fishing, canoeing (canoe launches), hiking, general recreation, and both waterfowl and 
other game hunting.  These recreational activities would be disrupted by the implementation 
of FP 4.  These disruptions would last not only during the remediation period, but until the 
areas have sufficiently recovered to support such uses.  Those disruptions would be greater 
in extent and duration than under FP 2 and FP 3. 

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate the long-term impacts to the floodplain following remedy 
implementation, various restoration measures are available.373  The restoration methods for 
the types of habitats that would be affected by FP 4 are described in the restoration 
methods subsections in Section 5.3.  However, as also described in that section and 
discussed above, implementation of these restoration methods would not prevent long-term 
impacts from the remediation, especially on the affected forested floodplain habitats and the 
vernal pools and the biota that depend on those habitats.   

7.4.6 Attainment of IMPGs 

This section describes the extent to which FP 4 would achieve the IMPGs for human health 
and ecological protection.  These comparisons are presented in Tables 7-21 through 7-26 
for the pertinent human and ecological averaging areas.  The time frame to achieve any 
IMPGs would be the same as that required to complete the remedy in a particular area (i.e., 
the reduction in soil concentrations would occur upon completion of backfill placement). 

7.4.6.1 Comparison to Human Health-Based IMPGs  

For direct contact with soils, FP 4 would achieve, at a minimum, the RME IMPGs based on 
a 10-5 cancer risk and a non-cancer HI of 1 in all 120 direct contact EAs, and in all Heavily 
Used Subareas (Table 7-21).  FP 4 would also achieve the RME IMPGs based on a 10-5 
cancer risk and a non-cancer HI of 1 in all 14 of the farm areas evaluated for consumption 

                                                      

373  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2. 
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of agricultural products (Table 7-22).  These comparisons are shown in greater detail in 
Tables 7-21 and 7-22 for all human exposure areas in Reaches 5 through 8.374  

7.4.6.2 Comparison to Ecological IMPGs 

FP 4 would achieve levels within (or below) the IMPG ranges for amphibians and 
omnivorous/carnivorous mammals in all averaging areas and would achieve levels within 
the IMPG ranges for insectivorous birds and piscivorous mammals depending on the 
associated sediment concentrations,375 as described below: 

• For amphibians, FP 4 would achieve the upper-bound amphibian IMPG (5.6 mg/kg) in 
all 66 of the vernal pools in the PSA; it would also achieve the lower-bound IMPG (3.27 
mg/kg) in 17 of those pools (Table 7-23).376  

• For omnivorous/carnivorous mammals, FP 4 would achieve the lower-bound IMPG 
(21.1 mg/kg) in all of the 7 averaging areas (Table 7-24). 

• For insectivorous birds, FP 4 would achieve the target floodplain soil IMPG levels in all 
averaging areas in the PSA if the associated sediment concentration in those areas 
were 3 mg/kg or less, and in 10 of those 12 areas if the associated sediment 
concentration were 5 mg/kg (Table 7-25).377 

                                                      

374  In addition to the comparisons mentioned in the text, as shown in Tables 7-21 and 7-22, FP 4 
would achieve the RME IMPGs based on a 10-6 cancer risk in 10 EAs and 3 Heavily Used Subareas 
and in 5 farm areas evaluated for consumption of agricultural products.  However, it would achieve the 
CTE IMPGs based on a 10-6 cancer risk in 119 of the 120 EAs, in all 12 Heavily Used Subareas, and 
in 13 of the 14 farm areas evaluated for consumption of agricultural products. 
375  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, FP 4 
has been paired separately with both SED 5 and SED 6.  The evaluation of those two combinations of 
alternatives (i.e., SED 5/FP 4 and SED 6/FP 4) in Section 8.2.5.2 has assessed the attainment of the 
IMPGs for insectivorous birds and piscivorous mammals based on the actual sediment concentrations 
achieved under SED 5 and SED 6, thus avoiding the need to consider the pre-determined target 
sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3). 
376  The attainment of PCB levels below the upper-bound amphibian IMPG in all vernal pools under 
FP 3 would be achieved only through extensive excavation and soil replacement in most (58) of those 
pools and their associated non-breeding habitats.  As discussed in Section 7.3.5.3, those activities 
would have substantial and long-lasting adverse impacts on the vernal pool amphibians that the 
IMPGs are designed to protect, including the potential permanent loss of those amphibians from the 
pools. 
377  FP 4 would not achieve the insectivorous bird soil IMPGs in 2 of the 3 averaging areas in Reach 
5B if the associated sediment concentration were 5 mg/kg.  In such a case, the removal of an 
additional 5,000 cy of soil from those 2 averaging areas would be needed to achieve the floodplain soil 
IMPG level for insectivorous birds in those areas. 
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• For piscivorous mammals, FP 4 would achieve the upper-bound floodplain soil IMPGs 
in both averaging areas if the associated sediment concentration in those areas were 1 
mg/kg or less (Table 7-26).  It would also achieve the upper-bound floodplain soil IMPG 
in one of the two areas (Reaches 5C/5D/6) if the associated sediment concentration 
were 3 mg/kg, but would not achieve those target levels in either averaging area if the 
associated sediment concentration were higher.378 

These comparisons are shown in detail in Tables 7-23 through 7-26 for all ecological 
averaging areas in the PSA.   

7.4.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which FP 4 would reduce the toxicity, mobility, or volume of PCBs in 
floodplain soils is discussed below.  

Reduction of Toxicity:  FP 4 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the floodplain soils.  However, if NAPL, drums of liquid, or the like 
should be encountered during the excavations (which is not anticipated, those wastes 
would be segregated and sent off-site for treatment and disposal. 

Reduction of Mobility:  As previously noted, the existing conditions of the floodplain are 
predominantly depositional and stable due to generally low water velocities during 
inundation and the presence of vegetation.  Therefore, PCBs in existing floodplain soils do 
not represent a significant potential source for mobility and migration.   

Reduction of Volume:  FP 4 would reduce the volume of PCB-containing soils and the mass 
of PCBs in the floodplain by removing 121,000 cy of soils containing approximately 14,500 
lbs of PCBs from 72 acres of the floodplain.  

                                                      

378 At an assumed sediment concentration of 3 mg/kg, FP 4 would require the removal/backfill of an 
additional 147,000 cy (approximately 91 acres) of floodplain soil to achieve the upper-bound 
piscivorous mammal IMPG in the Reach 5A/5B averaging area.  If the sediment concentration were 5 
mg/kg, attainment of the upper-bound IMPG could be achieved in the Reach 5C/5D/6 averaging area 
with the removal of an additional 7,000 cy (approximately 4 acres) of floodplain soil; however, the 
IMPG for the Reach 5A/5B averaging area could not be achieved with any amount of additional soil 
removal because the PCBs levels in aquatic prey items alone would exceed the IMPG at that 
sediment concentration. 
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7.4.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of FP 4 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along truck transport routes), and on workers involved in the remedial 
activities.  Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Since the remedial activities 
associated with FP 4 would be spread out over the overall remedial action period and area, 
the short-term impacts would not last for the entire duration of the project in all affected 
areas.  However, since the geographical extent and overall duration of remediation activities 
under FP 4 would be greater than under FP 2 or FP 3, the short-term impacts would be 
more extensive and would occur over a longer time period in the Rest of River area. 

Impacts on the Environment – Ecological Effects 

As previously discussed, implementation of FP 4 would impact a total of approximately 109 
acres (both within and outside the PSA), including 72 acres due to floodplain soil removal 
and 37 additional acres (of which 17 are in the floodplain) for the construction and use of 
access roads and staging areas. The short-term ecological effects resulting from 
implementation of FP 4 would include the removal of plant and wildlife habitat in those 
areas of the floodplain where remediation or construction of access roads or staging areas 
would occur.  The short-term impacts of FP 4 would consist of those described for the 
various habitat types in Section 5.3 and summarized for FP 3 in Section 7.3.8.  However, 
these impacts would be even more widespread under FP 4, particularly in the floodplain 
forests in the PSA.  Thus, there would more and larger areas of tree and vegetation 
removal, a greater adverse impact on floodplain soil conditions, a greater reduction in 
floodplain roughness (which affects the floodplain’s flood flow alteration function), and a 
greater likelihood of invasive species colonization.  There would also be a more extensive 
loss of cover, nesting, and feeding habitat for wildlife species that rely on floodplain forest 
habitat.  This would be particularly disruptive to wildlife with small home ranges.  Likewise, 
birds that are dependent on the plant community for the placement of their nests would be 
forced to attempt to move elsewhere during nesting season. 

FP 4, like FP 3, would involve remedial construction activities in 58 of the 66 vernal pools in 
the PSA.  As described in Section 7.3.8, this would cause substantial alteration in the 
hydrological, soil, and vegetative conditions of the great majority of the PSA vernal pools, 
with a consequent loss of the vernal pool species, including obligate species, from all or 
parts of these pools.  FP 4 would have an even greater impact on the non-breeding forested 
habitats around these vernal pools, disrupting the protective cover, temperature and 
moisture regulation, and overwintering functions of those habitats for the vernal pool 
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amphibians.  It would also cause a further loss in the connectivity among the network of 
vernal pools in the PSA and between those pools and non-breeding habitats.    

For the other habitat types, the short-term ecological effects of FP 4 would be comparable 
to or slightly greater than those described for FP 3 in Section 7.3.8. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through floodplain soil 
and tree removal and related ancillary activities during the implementation of FP 4.  

The total carbon footprint associated with FP 4 has been estimated to be 16,000 tonnes of 
GHG emissions.  Of this total, approximately 14,000 tonnes are associated with direct 
emission sources (primarily construction activities, tree removal, associated mulch 
decay/sequestration of the vegetation, and restoration/replanting), while approximately 
1,800 tonnes are associated with off-site emissions (primarily refinement of diesel fuel and 
excavation of backfill materials, gravel, and sand).  The total greenhouse gas emissions 
estimated for this alternative are equivalent to the annual output of 3,100 passenger 
vehicles. 

Impacts on Local Communities and Communities Along Truck Transport Routes 

FP 4 would result in short-term impacts to the local communities along the River.  These 
short-term effects would be qualitatively the same as described for FP 2 and FP 3, but 
would affect a greater area and would last longer.  These short-term effects would include 
disruption of recreational activities along the River and within the floodplain due to the 
remediation as well as the construction of access roads and staging areas. They would also 
include increased construction traffic and noise during excavation and backfilling activities.   

Impacts on Recreational Activities:  As noted above, recreational activities that would be 
affected by construction include bank fishing, canoeing (canoe launches), hiking, general 
recreation, and both waterfowl and other game hunting.  During the period of active 
construction, restrictions on recreational use of the floodplain would be imposed in the 
areas in which remediation-related activities are taking place.  Due to safety considerations, 
boaters, anglers, hikers, and other recreational users would not be able to use the 
floodplain in the areas where remediation-related activities are being conducted.  In 
addition, the presence of heavy construction equipment and cleared or disturbed areas 
would adversely affect the visually undisturbed nature of the area. 
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Increase in Truck Traffic:  Due to the need to remove excavated materials and deliver 
backfill materials and equipment, truck traffic would significantly increase during the 
construction period.  As an example, if 20-ton capacity trucks were used to transport 
excavated material from the staging areas to the disposal or treatment facilities, it would 
take a total of 10,300 trips to do so (an average of 2,100 truck trips per year for a 5-year 
remediation project).  Additional truck trips would be necessary to transport backfill 
materials, as well as materials for the construction of staging areas and access roads, to the 
site.  Assuming the use of 16-ton trucks for such local hauling, an additional 13,500 truck 
trips (average of 2,800 truck trips per year) would be required for that purpose. This 
additional traffic would increase the likelihood of accidents, noise levels, emissions of 
vehicle/equipment exhaust, and nuisance dust to the air.  In addition, noise in and near the 
construction zone could affect those residents and businesses located in the immediate 
vicinity of work areas.   

The increased truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be necessary to transport backfill to the site and to dispose of used staging 
area/access road materials.379  This analysis indicates that the increased truck traffic 
associated with FP 4 (an estimated total of 1.1 M vehicle miles, 235,000 average vehicle 
miles per year) would result in an estimated 0.52 non-fatal injuries due to accidents 
(average annual non-fatality injury estimate of 0.11) with a probability of 41% of at least 
one such injury, and an estimated 0.02 fatalities from accidents (average annual fatality 
estimate of 0.005) with a probability of 2% of at least one such fatality.  

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Community Impacts:  A 
number of measures would be employed in an effort to avoid, minimize, or mitigate potential 
detrimental effects and short-term risks of construction activities associated with FP 4 on 
the affected communities.380  These measures would consist of the ones identified in 
Section 5.7 and summarized in Section 7.2.8 above.  Despite the implementation of these 
measures, however, short-term impacts of construction activities on the local communities 
from FP 4 would be inevitable.   

                                                      

379  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
disposal or treatment facilities are evaluated under the relevant treatment/disposition alternatives. 
380  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing FP 4.  
Engineering controls and OSHA procedures designed to mitigate risks to remediation 
workers would be instituted.  Implementation of FP 4 is estimated to involve 213,549 labor-
hours.  

The analysis in Appendix N of potential risks to workers from implementation of the 
floodplain alternatives indicates that implementation of FP 4 would result in an estimated 
1.98 non-fatal injuries to workers (average annual non-fatality injury estimate of 0.41) with a 
probability of 86% of at least one such injury, and an estimated 0.02 worker fatalities 
(average annual fatality estimate of 0.003) with a probability of 2% of at least one such 
fatality.  

7.4.9 Implementability 

7.4.9.1 Technical Implementability  

The technical implementability of FP 4 has been evaluated in terms of the general 
availability of the technology involved (soil excavation and backfilling), the ability of this 
technology to be constructed and operated given site characteristics, the reliability of this 
technology, the availability of support facilities and resources, ease of undertaking 
corrective measures if necessary, and ability to monitor effectiveness.   

General Availability of Technology:  The equipment, materials, technology, procedures, and 
personnel necessary to implement FP 4 are expected to be readily available (with the 
exception of commercially available soils that would replicate existing wetland soils, as 
discussed in Section 7.3.5.3).  In wetlands and vernal pool settings, specialized 
technologies would be used, as appropriate, to mitigate adverse impacts.  These 
technologies have been used at other sites.  Given the physical characteristics of the 
floodplain and the availability and known reliability of construction equipment and materials 
(with the exception noted above), FP 4 would be technically implementable.   

Ability To Be Implemented:  Based on site characteristics, the excavation/backfill 
technology that would be utilized in FP 4 is suitable for implementation in the areas where it 
would be applied.  The construction of access roads and staging areas may temporarily 
affect flood storage and drainage characteristics during seasonal high water conditions and 
during periodic storm and flood events.  Engineering practices would be implemented to 
reduce the temporary impacts of such hydrology changes.  In the long term, floodplain 
areas would be backfilled and returned to approximate original elevations, to the extent 
practical, to maintain the flood storage capacity of the floodplain.   
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Reliability:  Soil excavation with backfilling is considered a reliable means of reducing the 
potential for human and ecological exposure to soils containing PCBs.  Floodplain soil 
excavation has been implemented at other PCB-impacted sites across the country, as 
described for FP 2 in Section 7.2.5.2.  However, restoration efforts would not reliably result 
in re-establishment of the pre-remediation conditions and functions of at least some of the 
affected habitats, as noted above and discussed in the relevant subsections of Section 5.3.  
Under FP 4, this is particularly true for the numerous vernal pools that would be affected. 

Availability of Support Facilities and Resources:  Implementation of FP 4 would require 
construction of access roads and staging areas at various locations.  As noted previously, 
an estimated 37 acres of space would be needed for such facilities and appear to be 
available based on a conceptual site layout.    In addition, sufficient backfill (albeit not soil 
that would match existing wetland soil) and planting materials are expected to be readily 
available for implementation of FP 4.  

Ease of Conducting Additional Corrective Measures:  If necessary, performing additional 
remediation at a later date would be possible using the same types of tools, equipment, and 
materials as in the original round of remediation.  Construction equipment, personnel, and 
materials are commercially available and their use and effectiveness for this type of material 
removal and backfill project are well known and documented.  Ease of implementation of 
the corrective measures would be directly related to the extent of the necessary additional 
corrective measures (i.e., area and/or volume to be addressed) and the ease of access 
(e.g., remoteness from roads, wetlands crossings, size and type of construction equipment).  

Ability to Monitor Effectiveness:  The effectiveness of FP 4 would be assessed by visual 
observation to evaluate such factors as vegetation re-growth and any signs of erosion or 
disturbance of restored areas. Monitoring procedures would be straightforward and 
implementable.   

7.4.9.2 Administrative Implementability  

The evaluation of administrative implementability of FP 4 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies.   

Regulatory Requirements:  Implementation of FP 4 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action, unless those requirements are waived.  An evaluation of compliance 
with potential ARARs for FP 4 is provided in the Tables F-4.a- through F-4.c in Appendix C 
and summarized in Section 7.4.4. 
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Access Agreements:  Implementation of FP 4 would require GE to obtain permission for 
access to the properties where the work would be conducted or where the ancillary facilities 
would be located.  Although many of these areas are owned by the Commonwealth or the 
City of Pittsfield (which have agreed to provide access), it is anticipated that access 
agreement would be required from 30 to 40 other landowners.  Obtaining such access 
agreements could be difficult and time-consuming in some cases.  If GE should be unable 
to obtain access agreements with particular landowners, GE would request EPA’s 
assistance. 

Coordination with Agencies:  Implementation of EREs and Conditional Solutions as part of 
FP 4 would require coordination with EPA and MDEP.  In addition, obtaining access to 
state-owned lands would require coordination with the state agencies that own that land.  
Finally, both prior to and during implementation of FP 4, GE would need to coordinate with 
EPA, as well as state and local agencies, to provide as-needed support with 
public/community outreach programs. 

7.4.10 Cost 

The estimated total cost to implement FP 4 is $43.1 M (excluding the costs of 
treatment/disposition of excavated soils).  The estimated capital cost for implementation of 
FP 4 is $41.2 M, assumed to occur over a 5-year construction period.  Estimated annual 
OMM costs (for a 5-year inspection and maintenance program for restored excavation and 
staging/access road areas) range from $3,000 to $204,000 per year (depending on which 
reach is being monitored), resulting in a total cost of approximately $1.9 M.  The following 
summarizes the total costs estimated for FP 4.   

FP 4 Est. Cost Description 

Total Capital Cost  $41.2  M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $1.9  M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$43.1  M Total cost of FP 4 in 2010 dollars 

  

The total estimated present worth of FP 4, which was developed using a discount factor of 
7%, a 5-year construction period, and an OMM period of 5 years on a reach-specific basis, 
is approximately $38.3 M.  More detailed cost estimate information and assumptions for 
each of the floodplain alternatives are included in Appendix Q. 
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As noted above, these costs do not include the costs of associated sediment/riverbank 
remediation or the costs of treatment/disposition of the removed floodplain soils.  The 
estimated costs for combinations of FP 4 with both SED 5 and SED 6 are presented in 
Sections 8.2.9, and the estimated costs for combinations of FP 4 with the various 
treatment/disposition alternatives are presented in Section 10.  

7.4.11 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 7.4.2, the evaluation of whether FP 4 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  FP 4 would be effective in reducing the potential for human and 
ecological exposure to PCBs in floodplain soils by the removal of 121,000 cy of PCB-
containing soil containing approximately 14,500 lbs of PCBs.  The removed soil would be 
replaced with clean backfill, which would be revegetated.  However, FP 4 would also have 
substantial long-term adverse impacts on many species, including the likely loss of some 
sensitive species from portions of the PSA, as discussed in Section 7.4.5.3, and thus would 
actually increase the risks to biota in the Rest of River as a result of habitat loss. 

Compliance with ARARs:  As discussed in Section 7.4.4, FP 4 could be designed and 
implemented to achieve the ARARs pertinent to this alternative, but several potential 
ARARs would not be met.  As a result, to the extent that those regulatory requirements 
constitute ARARs, the ones that would not be met would need to be waived by the EPA as 
technically impracticable (or on some other ground) under CERCLA and the NCP.  

Human Health Protection:  Accepting EPA’s HHRA, FP 4 would be protective of human 
health.  As discussed in Section 7.4.6.1, implementation of this alternative would achieve 
the RME IMPGs based on a 10-5 cancer risk and a non-cancer HI of 1 in all human use 
exposure areas, including all Heavily Used Subareas.  FP 4 would further ensure protection 
of human health through implementation of EREs and Conditional Solutions where 
necessary to address reasonably anticipated future uses based on realistic assumptions.    

Environmental Protection:  As discussed in Section 7.4.6.2, FP 4 would achieve floodplain 
soil levels within the range of the ecological IMPGs based on EPA’s ERA, depending, in 
some cases, on the associated sediment concentrations.  Specifically, FP 4 would achieve 
soil PCB levels within or below the range of the IMPGs for amphibians in all 66 vernal pools 
evaluated, and would achieve the lower-bound IMPG for omnivorous/carnivorous mammals 
in all 7 averaging areas.  In addition, FP 4 would achieve the target floodplain soil IMPG 
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levels for insectivorous birds in all 12 averaging areas if the associated sediment 
concentration in those areas is 3 mg/kg or less.  It would also achieve levels within the 
range of the target floodplain soil IMPG levels for piscivorous mammals in both of the 
averaging areas if the associated sediment concentration in those areas is 1 mg/kg or less, 
and in one of those areas (Reaches 5C/5D/6) if the associated sediment concentration is 3 
mg/kg or less.  

As previously noted, achievement of IMPGs is a balancing factor under the Permit; it is not 
determinative of whether an alternative would provide overall environmental protection.  For 
similar reasons to those discussed in Section 7.2.11, the IMPG exceedances for certain 
animals would not be expected to prevent the maintenance of healthy local populations of 
these animals, let alone adversely impact the overall wildlife community in the Rest of River 
area.  This is shown by the fact that the local populations of these animals extend beyond 
the individual averaging areas and by the field survey information documenting the 
presence of numerous and diverse plant and animal species, including state-listed rare 
species, in the PSA despite the fact that PCBs have been present in the floodplain soil for 
over 70 years.  

On the other hand, as EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d). In this case, as 
discussed in Sections 7.4.8 and 7.4.5.3, implementation of FP 4 would result in substantial 
short-term and long-term adverse impacts on the environment as a result of its removal or 
disturbance of 109 acres of land, including 45 acres of mature floodplain forest, 15 acres of 
vernal pools, and 14 acres of shrub and emergent wetlands in the floodplain of the PSA.381  
The removals and disturbances in these sensitive floodplain habitats would have long-
lasting negative consequences for the plants and animals that utilize those habitats.  For 
example, given the extensive excavations within vernal pools and adjacent critical non-
breeding habitats, FP 4 would cause severe harm to the vernal pool amphibians that the 
IMPGs are designed to protect, and it is unlikely at least many of those pools would ever 
return to their current level of function for those amphibians.  As stated by EPA (2005d, p. 6-
6), “it is important to determine whether the loss of a contaminated habitat is a greater 
impact than the benefit of providing a new, modified but less contaminated habitat.”  That is 
the situation for the vernal pools, as well as the floodplain forest habitats, in the PSA under 
FP 4.     

                                                      

381  Further, as discussed in Section 7.4.6.2, very extensive additional removals would be necessary 
to achieve the IMPGs that would not already be achieved by FP 4 (e.g., up to an additional 147,000 cy 
of floodplain soil to address piscivorous mammals).  These removals would cause massive additional 
long-term and short-term adverse ecological impacts that would clearly be unjustified.  
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Summary:  Based on the above considerations, FP 4 would meet the standard of providing 
overall protection of human health.  However, due to the substantial short-term and long-
term ecological harm that would result from implementation of that alternative, particularly to 
the floodplain forest and the vernal pools in the PSA, FP 4 would not meet the standard of 
providing overall protection of the environment.  

7.5 Analysis of Floodplain Alternative 5  

7.5.1 Description of Alternative 

FP 5 would involve the removal of all floodplain soils with PCB concentrations at or above 
50 mg/kg in the top foot of soil, as well as in the top 3 feet of soil in the Heavily Used 
Subareas of Frequent-Use EAs (described in Section 4.2.1 and shown on Figures 4-3a-j).  
The excavated areas would be replaced with backfill and revegetated. 

Summary of Removal Areas and Volumes 

FP 5 would involve the removal of approximately 104,000 cy of soil from approximately 63 
acres of the floodplain, as shown on Figure 7-4.  A total of 101,000 cy would be removed 
from the top foot of soil in those areas, and an additional 3,000 cy would be removed from 
depths between 1 and 3 feet in the Heavily Used Subareas.  The volume and extent of 
removals in FP 5 are approximately the same as those in FP 4 (121,000 cy over 72 acres).  
However, because the alternatives have different objectives, some of the removal areas are 
different for the two alternatives (see Figures 7-3 and 7-4). 

Summary of Affected Habitat  

FP 5 would involve the removal and backfill of soil across approximately 63 acres in various 
types of habitats within the floodplain of the PSA.  The approximate acreages of those 
general habitat types, with associated removal volumes, are as follows:382  

• 3.4 acres (5,000 cy) of vernal pool habitat, which include portions of 20 different vernal 
pools;  

                                                      

382  This detailed breakdown of removal areas and volumes by habitat type was generally conducted 
using the Woodlot (2002) habitat community mapping between the Confluence and Woods Pond 
Dam, with revisions based on the habitat categories described in Section 5.3.  As noted above, both 
the acreages of impact and the removal volumes have been rounded, with the result that the sum of 
the numbers given for each habitat type may not exactly match the total impacted acreage and 
removal volume for the alternative.      
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• 31 acres (52,000 cy) of floodplain wetland forest habitats (consisting mainly of 
transitional floodplain forest and red maple swamp); 

• 21 acres (35,000 cy) of shrub and shallow emergent wetland habitats (consisting of 
shrub swamp, wet meadow, and shallow emergent marsh);  

• 3.0 acre (5,000 cy) of deep marsh habitat; 

• 0.7 acre (1,000 cy) of disturbed upland habitats (consisting of agricultural field habitat 
and cultural grasslands habitat); 

• 0.6 acre (1,000 cy) of upland forested habitats (consisting mainly of northern 
hardwoods-hemlock-white pine forest); and 

• 3.1 acres (5,000 cy) of habitat of currently unmapped community type.383 

In addition to the above-described areas associated with excavation/backfill activities, 
floodplain habitat would be affected by the construction and use of access roads and 
staging areas.  Conceptual construction plans indicate that FP 5 would require 17 staging 
areas, which would occupy a total of 7.8 acres (1.4 acres of which would be within the 
floodplain), and 8.7 miles of temporary access roads covering 21 additional acres assuming 
a 20-foot road width (4.6 miles and 11 acres of which would be within the floodplain).  
These facilities would be located in all of the above habitats, with those located within the 
Woodlot (2002) mapping coverage situated mainly in floodplain forest (3.2 acres), shrub 
and shallow emergent wetlands (4.6 acres), and disturbed upland habitats (2.5 acres).384  
The locations of these staging areas and access roads are shown on Figure 7-4.  

 

 
                                                      

383  These impacts would occur mostly in the Reach 7 floodplain, where the Woodlot habitat 
community mapping is absent.  Based on review of information from MassGIS and aerial photography, 
remediation activities under FP 5 within Reach 7 would be conducted within disturbed/developed 
areas just below Woods Pond Dam (3 acres).   
384  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under FP 5 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas (11 
acres), with additional impacts occurring in forested uplands (4.4 acres), forested wetlands (0.2 acre) 
and wet meadow/emergent marsh (0.6 acre).  There would be no impacts in Reaches 7 and 8 from 
construction of access roads or staging areas.   
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Conceptual Remedial Approach 

The conceptual remedial approach for FP 5 would be generally the same as described for 
FP 2, FP 3, and FP 4.  Conventional construction equipment would be used to construct 
access roads and staging areas, clear and grub existing vegetation, remove and replace 
soil, and conduct restoration activities, with material loaded into lined trucks for transport to 
staging areas.  As described for FP 3 and FP 4, some specialized construction equipment, 
materials, and engineering practices would be used in an effort to mitigate the potentially 
negative impacts of construction in and around vernal pools and other wetland areas.   

During development of the conceptual plans for this Revised CMS Report, the locations of 
the staging areas and access roads for FP 5 were selected, considering site conditions 
(e.g., topography, habitat type, presence of residential areas, etc.) observed through site 
visits and aerial photographs, in an effort to minimize impacts on sensitive habitats and local 
communities to the extent practical (see Section 5.2.2).  As described for the alternatives 
discussed above, areas were specifically selected based on accessibility, existing land use, 
habitat use, and location relative to the floodplain; and an effort was made, where 
practicable, to avoid sensitive wildlife habitats (e.g., forested floodplain areas, vernal pools, 
other wetlands) and to utilize existing infrastructure, while avoiding (where practical) travel 
through densely populated areas.  This evaluation has lead to the locations of staging areas 
and access roads shown on Figure 7-4.  Further evaluations of the locations for staging 
areas, access roads, and other supporting infrastructure would be conducted during design. 

For purposes of the evaluations in this Revised CMS Report, it is assumed that FP 5 would 
include restoration of areas that are directly impacted by the floodplain removal activities 
and associated access roads and staging areas.  Conceptual restoration methods, subject 
to development of a more detailed restoration plan during design, are described in Section 
5.3.4.3 for the floodplain forest habitat, Section 5.3.5.3 for the shrub and shallow emergent 
wetlands, Section 5.3.6.3 for the deep marshes, Section 5.3.7.3 for the vernal pools, and 
Section 5.3.8.3 for the affected upland habitats. 

It is estimated that FP 5 would take 4 years to complete if implemented independently from 
River-related remedial activities.  However, assuming that floodplain remediation would be 
coordinated with sediment remediation, the time to complete FP 5 would likely be different, 
depending on the sediment remediation alternative selected.  Nevertheless, for purposes of 
the evaluations in this section, it has been assumed that implementation of FP 5 would take 
4 years.   

FP 5 would include institutional controls and/or other mechanisms to address reasonably 
anticipated future uses and activities for which this alternative would not meet otherwise 
applicable standards.  These controls/mechanisms would include the use of EREs and 
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Conditional Solutions where appropriate, as well as periodic inspections and reviews of 
floodplain properties to assess any changes in use, followed by additional remediation if 
necessary to be protective for the new use, as described in Section 4.6.  

After remediation activities within a given area are completed, periodic monitoring and 
maintenance would be conducted of the backfilled/restored areas.  For the purposes of this 
Revised CMS Report, monitoring and maintenance are assumed to occur for 5 years 
following remedy implementation within a given area.  The components of this OMM 
program are anticipated to include those described in Section 4.5 and outlined for the 
affected floodplain habitats in the restoration methods subsections in Section 5.3.  

7.5.2 Overall Protection of Human Health and the Environment - Introduction 

As discussed in Section 7.1.2, the evaluation of whether a floodplain soil remedial 
alternative would provide overall human health and environmental protection relies heavily 
on the evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; 
(b) compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether FP 5 would be protective of human health and the environment is presented at the 
end of Section 7.5 so that it can take account of the evaluations under those other criteria, 
as well as other aspects of the alternative and other factors relevant to the protection of 
human health and the environment. 

7.5.3 Control of Sources of Releases  

Existing floodplain soil conditions are not a significant source of PCB releases to the River.  
As stated previously, the floodplain is generally flat, well vegetated and depositional in 
nature, greatly reducing the potential for PCBs in the floodplain soil to scour and transport to 
the River.   

Open excavations during construction could serve as a short-term temporary source of 
some releases during an extreme weather event.  Such potential releases would be 
controlled using conventional engineering practices. 

7.5.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 5 in accordance with directions from EPA are listed in Tables F-5.a through F-5.c 
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in Appendix C.385  FP 5 could be designed and implemented to achieve many of those 
ARARs;386 but, as with FP 3 and FP 4, there are a number of potential location-specific and 
action-specific ARARs that would not be met by FP 5.  These are the same potential 
ARARs as described for FP 3 in Section 7.3.4 and include a number of federal and state 
regulatory requirements relating to ecological protection (including regulations applicable to 
the Upper Housatonic ACEC).  To the extent these requirements would constitute ARARs, 
they would need to be waived by EPA as technically impracticable to meet (or on some 
other ground) under CERCLA and the NCP. 

In addition, for the same reasons discussed for FP 2 in Section 7.2.4, it is possible that, in 
the unlikely event that excavated floodplain soils should be found to constitute hazardous 
waste (which is not anticipated) and that the temporary staging areas for the handling of 
those soils are subject to federal and/or state hazardous waste regulations, the staging 
areas may not meet certain locational and/or technical requirements for the storage of 
hazardous waste.  In that unlikely event, as also discussed in Section 7.2.4, those 
requirements should be waived by EPA as technically impracticable to meet.  

7.5.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for FP 5 has included evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts on human health or the environment.  Each of these 
considerations is discussed below. 

7.5.5.1 Magnitude of Residual Risk  

Evaluation of the magnitude of residual risk associated with FP 5 includes consideration of 
the length of time and extent to which this alternative would reduce potential exposure to 
PCBs, estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as institutional 
controls.  

FP 5 would reduce potential exposures of humans and ecological receptors to PCBs in 
floodplain soil by removing approximately 104,000 cy of PCB-containing soil over 63 acres 

                                                      

385 For the reasons discussed in Section 2.1.3, a number of the regulatory requirements listed as 
location- or action-specific ARARs do not constitute ARARs for the Rest of River remedial action, but 
are listed in these tables as potential ARARs per EPA’s direction. 
386 As discussed for FP 2 in Section 7.2.4 (footnote 226), it is assumed that EPA would make the 
determinations necessary in connection with certain requirements. .   
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of floodplain (see Figure 7-4).  The reduction in potential exposure and associated risks 
would occur upon completion of the floodplain remediation in a given area.  

Implementation of FP 5 would result in the removal of soil with PCB concentrations at or 
above 50 mg/kg.  As discussed further in Section 7.5.6.1, the average floodplain soil 
concentrations in the human health averaging areas following implementation of FP 5 would 
be equivalent to or lower than those associated, based on EPA’s HHRA (under RME 
assumptions), with a 10-4 cancer risk in all such areas and a 10-5 cancer risk and a non-
cancer HI of 1 in most (but not all) of those areas.  As discussed in Section 7.5.6.2, the 
average concentrations in the ecological averaging areas would achieve the IMPGs based 
on the ERA for some receptors/areas.387  The average post-remediation soil EPCs in the 
top foot within the human health and ecological averaging areas for FP 5 are shown in 
Tables 7-28 through 7-33.  (Table 7-28 also shows the post-remediation concentrations in 
the top 3 feet in Heavily Used Subareas.)   

PCBs would also remain at depths below those described above.  Such deeper soil is 
generally not anticipated to be available for exposure under current uses.  In the event that 
future exposure to such deeper soil were reasonably anticipated in particular areas, it would 
be addressed by EREs and/or Conditional Solutions.  Additionally, EREs and Conditional 
Solutions would be implemented where necessary to address potential risks from future 
activities and uses that are reasonably anticipated based on realistic assumptions.  

7.5.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of FP 5 has included an assessment of the use of 
technologies under similar conditions, the general reliability of those techniques, reliability of 
OMM, and the potential need to replace technical components, as discussed below.  The 
technology and implementation of FP 5 would be generally the same as described for FP 3 
and FP 4.   

Use of Technology Under Similar Conditions 

FP 5 relies primarily on the removal of floodplain soils, followed by backfill of the 
excavations and performance of restoration activities.  Excavation of soils from floodplain 
environments has been implemented at a number of other sites across the country, as 

                                                      

387  As discussed in Section 1.2, GE does not agree with many of the assumptions and inputs used in 
EPA’s HHRA and ERA and thus does not agree that levels based on those risk assessments are an 
appropriate measure of risks to human health or the environment.   
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discussed under FP 2 in Section 7.2.5.2.  Restoration was discussed separately in Section 
5.3. 

General Reliability and Effectiveness 

The removal and backfill of soil for FP 5 would reliably, effectively, and permanently reduce 
the concentrations of PCBs in the removal areas.  Following backfilling, it is assumed that 
excavated and other disturbed areas would be subject to restoration and replanting, using 
the restoration methods described for the affected habitats in Section 5.3.  However, there 
are significant constraints on the ability to re-establish the pre-remediation conditions and 
functions of such habitats.  Those constraints and the consequent likelihood of restoration 
success are discussed in Sections 5.3.4.4 for forested floodplain habitats, 5.3.5.4 for shrub 
and shallow emergent wetlands, 5.3.6.4 for deep marsh habitat, 5.3.7.4 for vernal pools, 
and 5.3.8.4 for forested upland habitats.  These issues are discussed further for FP 5 in 
Section 7.5.5.3.  

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following the construction phase of FP 5, a monitoring and maintenance program would be 
implemented for those areas subject to restoration measures.  Both the removal areas and 
those portions of the floodplain disturbed during construction of access roads and staging 
areas would be monitored through periodic inspections to ensure that the planted 
vegetation is surviving and growing, to identify areas (if any) where the backfill is eroding 
and in need of repair, and to evaluate the conditions of the affected wetlands, including 
vernal pools.  Any deficiencies noted during the inspections would be subject to 
maintenance, repair, and other corrective actions performed as necessary and practicable.  
Periodic inspection of the replanted, backfilled, and restored areas is considered a reliable 
means of tracking the restoration activities.  Labor and materials needed to monitor and 
perform any maintenance activities required following implementation of FP 5 are 
considered readily available.   

Because access roadways will be removed after construction, maintenance, if required, 
could be difficult to implement in certain areas of the floodplain, due to remoteness, wet 
areas, and vegetation growth.  The ease of access may change based on seasonal 
conditions.  It could be especially difficult to conduct supplemental planting activities in 
difficult-to-access locations, to which plant materials would have to be carried from the 
closest roadways. 
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Technical Component Replacement Requirements 

If significant erosion, plant loss, or other problematic conditions were observed as part of 
the OMM program in the restored floodplain areas, an assessment would be conducted to 
determine the cause, as well as the need for, methods of, and practicability of repair.  
Depending on the timing and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the floodplain.  It is anticipated that if small repairs or 
replacement were necessary, they could be implemented using the same types of methods 
and materials used during the initial backfilling/restoration activities. Periodic small-scale 
inspections and repairs would pose no appreciable risks to humans and ecological 
receptors that use/inhabit the floodplain in these areas.  The repair or replacement of larger 
areas could require more extensive disturbance in the floodplain. 

7.5.5.3 Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of FP 5 on human health or the 
environment has included consideration of the items discussed below.  In general, the 
extent of those impacts would be greater than those of FP 2 and FP 3 and comparable to 
those of FP 4, but distributed differently, affecting more emergent wetlands habitat and less 
vernal pool habitat than FP 4.   

Potentially Affected Populations 

Implementation of FP 5 would have long-term effects on humans and wildlife populations 
through changes in the natural environment and habitat.  For humans, implementation of 
FP 5 would affect the aesthetics and recreational use of the floodplain.  For wildlife, 
implementation of FP 5 would remove and replace several habitat types (listed in Section 
7.5.1), which contain a variety of mammals, birds, and herptiles.  In particular, FP 5 would 
affect portions of the mapped Priority Habitats of 24 state-listed rare species, as described 
in Appendix L.  The long-term impacts of FP 5 on the affected habitats and their associated 
biota are discussed below.    

Long-Term Ecological Impacts 

FP 5 would impact a total of approximately 92 acres, including 63 acres due to floodplain 
soil removal and an additional 29 acres (of which 12 are in the floodplain) for the 
construction and use of access roads and staging areas.  These impacts would exceed 
those of FP 2 (27 acres) and FP 3 (76 acres) and would be distributed differently from those 
under FP 4.  For example (within the Woodlot habitat mapping coverage), compared to FP 
4, FP 5 would affect a lesser amount of vernal pool habitat (3.4 acres in 20 pools), a slightly 
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lesser amount of floodplain forest habitats (approximately 34 acres), and substantially more 
shrub and shallow and deep emergent wetlands habitats (approximately 29 acres).388  

The types of long-term impacts associated with the removal of floodplain forest habitats 
were described in Section 5.3.4.4.  They include the loss of mature forested communities 
for at least 50 to 100 years, loss of coarse woody debris and annual leaf litter, changes in 
hydrological and soil conditions in the affected areas, loss or reduction in the interior forest 
wildlife species (including state-listed species), and fragmentation of the existing forested 
floodplain/riparian corridor in the PSA, with resulting disruption to the dispersal and 
migratory movements of wildlife species that rely on that corridor.  Under FP 5, these 
impacts would occur over 34 acres of the floodplain forest habitats in the PSA.   

The long-term impacts associated with the removal of shrub and shallow emergent 
wetlands were described in Section 5.3.5.4 and those associated with such activities in 
deep marshes were described in Section 5.3.6.3.  These impacts include changes in soil 
stratigraphy, composition, and chemistry; changes in the drainage patterns and hydrology 
of these wetlands; and resulting changes in vegetative characteristics.  These impacts 
would change the characteristics of the wetlands and would last until soil and hydrological 
conditions similar to pre-remediation conditions return through flooding and the other natural 
processes that originally formed these habitats.  This time is uncertain and could take a 
decade or more.  During this period, the wildlife that use these wetlands would be 
displaced.  In fact, even after the return of soil and hydrological conditions resembling prior 
conditions, the biotic communities that are re-established may not match the pre-
remediation communities in certain respects.  For example, there would be high potential 
for proliferation of invasive plants, and the return of certain sensitive species, including 
state-listed wildlife species, would be doubtful.  Under FP 5, these impacts would occur 
over 29 acres of shrub and shallow and deep emergent wetland habitat in the PSA. 

FP 5 would affect less vernal pool habitat than FP 3 and FP 4, as it would involve soil 
excavation and replacement in 20 vernal pools covering a total of 3.4 acres.  In many 
cases, only a portion of the pool would be excavated; for example, 15 of the 20 pools would 
have less than 50% of their surface area impacted and 9 of those pools would have less 
than 20% of their surface area impacted.  However, nearly the entire surface area of five 
pools would be excavated, and one pool would be completely excavated along with most of 
its 100-foot buffer zone.  While the long-term direct effects of remedial activities would no 
doubt be greater in these pools, even pools subject to less excavation could experience 
long-term effects on their hydrology, soil conditions, and vegetation, thus impacting the 

                                                      

388  In addition, as noted in Section 7.5.1, FP 5 would impact 0.6 acre of wetlands, 4.4 acres of upland 
forest, and 14 acres of disturbed upland habitats outside the Woodlot habitat mapping coverage. 
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amphibian and other animal species that depend on or utilize these vernal pools (see 
Section 5.3.7.3).  Overall, since the number and area of the vernal pools that would be 
affected under this alternative are smaller than those under FP 3 and FP 4 (removal of 3.4 
acres from portions of 20 pools for FP 5 versus removal of 15 acres from 58 pools for FP 3 
and FP 4), the direct impacts on vernal pools would not be as widespread as those of FP 3 
and FP 4.  However, FP 5 would affect portions of the 100-foot and 100- to 750-foot zones 
around vernal pools in the PSA – ranging up to 92% of the 100-foot zone and 24% of the 
100-750 foot zone for individual pools – due to floodplain soil removal and construction of 
access roads.  In total, FP 5 would affect 16 acres within 100 feet and 56 acres within the 
100- to 750-foot zones of the vernal pools in the PSA.  For the reasons discussed in 
Section 5.3.7.4, these disturbances could disrupt important aspects of those areas’ non-
breeding functions for the vernal pool amphibians.   

As noted above, FP 5 would affect portions of the Priority Habitats of 24 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that FP 4 
would involve a take of at least 21 of these species and would adversely affect a significant 
portion of the local population of at least 1 of them (Jefferson salamander).  The table below 
lists the 24 stated-listed species whose Priority Habitat would be affected by FP 5, along 
with those for which FP 5 would result in a take and those for which FP 5 would impact a 
significant portion of the local population: 

Table 7-34 – Impacts of FP 5 on State-Listed Species  

Species with Priority Habitat Affected 
by FP 5 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Possibly 

Arrow clubtail Yes No 

Bald eagle Possibly No 

Black maple Likely No 

Bristly buttercup Yes Possibly 

Brook snaketail Yes Possibly 

Bur oak Yes No 

Common moorhen Yes No 

Crooked-stem aster Yes Possibly 

Foxtail sedge Yes Unlikely 

Gray’s sedge Yes No 

Intermediate spike-sedge Yes Unlikely 

Jefferson salamander Yes Yes 
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Species with Priority Habitat Affected 
by FP 5 Take? 

Impact on Significant 
Portion of Local 

Population? 

Mustard white Yes Unlikely 

Narrow-leaved spring beauty Yes Unlikely 

Ostrich fern borer moth Yes Unlikely 

Rapids clubtail Yes No 

Riffle snaketail Yes No 

Spine-crowned clubtail Yes No 

Triangle floater Unlikely No 

Wapato Yes Unlikely 

Water shrew Yes Unlikely 

Wood turtle Yes Likely 

Zebra clubtail Yes No 

  

Long-Term Impact on Aesthetics and Recreational Use 

Implementation of FP 5 would have long-term impacts on the aesthetic features of the 
natural environment.  The natural appearance of the floodplain after the remediation and 
restoration would not be the same as prior to remediation.  FP 5 would result in the loss of 
over 36 acres of forested communities – more than FP 2 and FP 3 but somewhat less than 
FP 4.  These areas would look markedly different for a long time after remediation because 
the time for a replanted forest community to develop an appearance comparable to its pre-
remediation appearance would be generally commensurate with the age of the community 
prior to remediation, which would be 50 to 100 years or more.    

The floodplain areas that would be remediated under FP 5 include areas used for bank 
fishing, canoeing (canoe launches), hiking, general recreation, dirt biking/ATVing, and both 
waterfowl and other game hunting.  These recreational activities would be disrupted by the 
implementation of FP 5.  These disruptions would last not only during the remediation 
period, but until the areas have sufficiently recovered to support such uses.  Again, these 
disruptions would be greater than those under FP 2 and FP 3 and somewhat less than 
those of FP 4. 
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Potential Measures to Mitigate Long-Term Adverse Impacts 

Various restoration measures are available to attempt to mitigate the long-term adverse 
impacts from implementation of FP 5.389  These restoration methods are described in the 
restoration methods subsections in Section 5.3.  However, as also described in that section 
and discussed above, implementation of these restoration methods would not prevent long-
term impacts from the remedial construction activities undertaken under FP 5.      

7.5.6 Attainment of IMPGs 

As described in Section 7.5.1, FP 5 is a threshold-based alternative (i.e., removal of PCBs 
at or above 50 mg/kg) and was therefore not designed to achieve any particular set of 
IMPGs.  This section describes the extent to which FP 5 would nonetheless achieve the 
IMPGs for human health and ecological protection.  These comparisons are presented in 
Tables 7-28 through 7-33 for the pertinent human and ecological averaging areas.  The 
time frame to achieve any IMPGs would be the same as that required to complete the 
remedy in a particular area (i.e., the reduction in soil concentrations would occur upon 
completion of backfill placement).   

7.5.6.1 Comparison to Human Health-Based IMPGs  

For direct contact with soils, as shown in Table 7-28, FP 5 would achieve, at a minimum, 
the RME IMPGs based on a 10-4 cancer risk in all 120 direct contact EAs, and in all 12 
Heavily Used Subareas.  In addition, FP 5 would achieve the RME IMPGs based on a 10-5 
cancer risk in 81 of the 120 EAs and in 8 of the Heavily Used Subareas.  It would also 
achieve the RME non-cancer IMPGs in 108 of the 120 EAs and in 11 of the Heavily Used 
Subareas.  

FP 5 would achieve the RME IMPGs based on a 10-5 cancer risk and a non-cancer HI of 1 
in all 14 farm areas evaluated for consumption of agricultural products (Table 7-29). 

Overall, implementation of FP 5 would achieve levels within EPA’s cancer risk range in all 
human health exposure areas, but would not achieve the non-cancer RME IMPGs in 12 of 
the direct contact EAs, which together cover approximately 94 acres of the floodplain.  The 

                                                      

389  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2. 
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IMPG comparisons for FP 5 are shown in greater detail in Tables 7-28 and 7-29 for all 
human exposure areas in Reaches 5 through 8.390 

7.5.6.2 Comparison to Ecological IMPGs 

FP 5 would achieve a number of ecological IMPGs as described below: 

• For amphibians, FP 5 would achieve the upper-bound IMPG (5.6 mg/kg) in 13 of the 66 
vernal pools in the PSA, and would also achieve the lower-bound IMPG (3.27 mg/kg) in 
8 of those 13 pools (Table 7-30).  

• For omnivorous/carnivorous mammals, FP 5 would achieve the lower-bound IMPG 
(21.1 mg/kg) in all averaging areas (Table 7-31). 

• For insectivorous birds, FP 5 would achieve the target floodplain soil IMPG levels in all 
averaging areas in the PSA if the associated sediment concentration in those areas 
were 3 mg/kg or less, and would achieve those levels all but one averaging area if the 
associated sediment concentration were 5 mg/kg (Table 7-32). 

• For piscivorous mammals, FP 5 would achieve the upper-bound floodplain soil IMPGs 
in both of the PSA averaging areas if the associated sediment concentration in those 
areas were 1 mg/kg or less, but would not achieve the lower-bound IMPGs in either 
averaging area at this sediment target level (Table 7-33).  It would also achieve the 
upper-bound floodplain soil IMPG in one of the two averaging areas (Reaches 5C/5D/6) 
if the associated sediment concentration were 3 or 5 mg/kg.  

These comparisons are shown in detail in Tables 7-30 through 7-33 for all ecological 
averaging areas in the PSA.   

7.5.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which FP 5 would reduce the toxicity, mobility, or volume of PCBs in 
floodplain soils is discussed below.   

                                                      

390  In addition to the comparisons mentioned in the text, as shown in Tables 7-28 and 7-29, FP 5 
would achieve the RME IMPGs based on a 10-6 cancer risk in 7 EAs and 2 Heavily Used Subareas 
and in 5 farm areas evaluated for consumption of agricultural products.  However, it would achieve the 
CTE IMPGs based on a 10-6 cancer risk in 114 EAs and 10 Heavily Used Subareas and in 13 farm 
areas evaluated for consumption of agricultural products. 
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Reduction of Toxicity:  FP 5 does not include treatment processes that would reduce the 
toxicity of the PCBs in the floodplain soils.  However, if NAPL, drums of liquid, or the like 
should be encountered during the excavations (which is not anticipated), those wastes 
would be segregated and sent off-site for treatment and disposal. 

Reduction of Mobility:  As previously discussed, the existing conditions of the floodplain are 
predominantly depositional and stable due to the presence of vegetation and generally low 
flow velocities during inundation.  Therefore, PCBs in existing floodplain soils do not 
represent a significant potential source for mobility and migration.   

Reduction of Volume:  FP 5 would reduce the volume of PCB-containing soils and the mass 
of PCBs in the floodplain by removing 104,000 cy of soils containing approximately 17,000 
lbs of PCBs from 63 acres of the floodplain.  

7.5.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of FP 5 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along truck transport routes), and workers involved in the remedial activities.  
Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  These impacts would be generally 
similar to those associated with FP 4, although the magnitude of some impacts would differ 
based on differences in geographical extent of some affected habitat areas.  

Impacts on the Environment – Ecological Effects 

As discussed above, FP 5 would impact a total of approximately 92 acres (both within and 
outside the PSA), including 63 acres due to floodplain soil removal and 29 additional acres 
(of which 12 are in the floodplain) for the construction and use of access roads and staging 
areas. The short-term ecological effects resulting from implementation of FP 5 would 
include the removal of plant and wildlife habitat in those areas of the floodplain where 
remediation or construction of access roads or staging areas would occur.  Short-term 
impacts specifically associated with each habitat type are described below.   

Floodplain Forest Habitats.  The largest short-term impacts would occur from the removal of 
a total of 34 acres of floodplain forest in the PSA, including 31 acres due to soil removal and 
an additional 3.2 acres for access roads and staging areas.  The immediate and near-term 
impacts of such activities were discussed generally in Section 5.3.4.2 and summarized for 
FP 3 in Section 7.3.8.  In brief, the clearing of these areas and subsequent soil removal 
would remove all trees and other vegetation in these areas, alter the soil characteristics of 
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the areas, result in a loss of cover, nesting and feeding habitat for the wildlife species that 
rely on these forested floodplains, decrease the floodplain roughness that produces 
resistance to flood flows, and increase the potential for invasive species colonization.  
Under FP 5, these impacts would occur in 26 more acres than in FP 2, 16 more acres than 
in FP 3, and 11 fewer acres than in FP 4.       

Shrub and Emergent Wetlands.  Short-term impacts would also be associated with the 
disturbance of 29 acres of shrub and emergent wetlands in the PSA (including shrub 
swamp, wet meadow, shallow emergent marsh, and deep marsh).  The short-term impacts 
of remedial activities in these habitats were discussed generally in Sections 5.3.5.2 and 
5.3.6.2 and summarized for FP 3 in Section 7.3.8.  In brief, soil removal and 
construction/use of access roads and staging areas in these wetland habitats would alter 
the soil, hydrological, and vegetative characteristics in these areas, resulting in the loss or 
displacement of the species that use these wetlands.  Under FP 5, these impacts would 
occur in 26 more acres than in FP 2, 17 more acres than in FP 3, and 15 more acres than in 
FP 4.         

Vernal Pools.  As noted previously, FP 5 would involve remediation in portions of 20 
different vernal pools in the PSA, covering a total of 3.4 acres.  Within these areas, the 
remedial construction activities would have the short-term impacts discussed generally in 
Sections 5.3.7.2 and summarized for FP 3 in Section 7.3.8.  In brief, they would alter the 
hydrological, soil, and vegetative characteristics of the affected portions of the vernal pools, 
resulting in the loss or displacement of the vernal pool species that use those areas. 

Upland Habitat.  FP 5 would affect a total of 4.6 acres of upland habitat in the PSA, 
including both previously disturbed upland habitats (3.2 acres) and forested uplands (1.4 
acres).  While the disturbed upland areas would experience short-term impacts, the 
ecological significance of those impacts would be less than that of the impacts to the 
habitats discussed above due to the relatively lower value of these upland habitats.   On the 
other hand, the loss of forested uplands would contribute to the overall loss of forested 
habitat resulting from FP 5 in various portions of the existing forested floodplain/riparian 
corridor of the Housatonic River, and the consequent negative impacts on the many wildlife 
species that depend on that corridor. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through floodplain soil 
and tree removal and related ancillary activities during the implementation of FP 5.  
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The total carbon footprint associated with FP 5 has been estimated to be 13,000 tonnes of 
GHG emissions.  Of this total, approximately 11,000 tonnes are associated with direct 
emission sources (primarily construction activities, tree removal, associated mulch 
decay/sequestration of the vegetation, and restoration/replanting), while approximately 
1,500 tonnes are associated with off-site emissions (primarily refinement of diesel fuel and 
excavation of backfill materials, gravel, and sand).  The total greenhouse gas emissions 
estimated for this alternative are equivalent to the annual output of 2,500 passenger 
vehicles. 

Impacts on Local Communities and Communities Along Truck Transport Routes 

FP 5 would result in short-term impacts to the local communities along the River.  As 
described for the previous removal/backfill alternatives, these short-term effects would 
include disruption of recreational activities along the River and within the floodplain due to 
the remediation as well as the construction of access roads and staging areas. They would 
also include increased construction traffic and noise during excavation and backfilling 
activities.   

Impacts on Recreational Activities.  As noted above, recreational activities that would be 
affected by construction activities under FP 5 include bank fishing, canoeing (canoe 
launches), hiking,  general recreation, dirt biking/ATVing, and both waterfowl and other 
game hunting.  During the period of active construction, restrictions on recreational use of 
the floodplain would be imposed in the areas in which remediation-related activities are 
taking place.  Due to safety considerations, boaters, hikers, ATV riders, anglers, hunters, 
and other recreational users would not be able to use the floodplain in the areas where 
remediation-related activities are being conducted.  In addition, the presence of heavy 
construction equipment and cleared or disturbed areas would adversely affect the visually 
undisturbed nature of the area. 

Increase in Truck Traffic. Due to the need to remove excavated materials and deliver 
backfill materials and equipment, truck traffic would significantly increase during the 
construction period.  As an example, if 20-ton capacity trucks were used to transport 
excavated material from the staging areas to the disposal or treatment facilities, it would 
take a total of approximately 8,680 truck trips to do so (an average of 2,170 truck trips per 
year for a four-year remediation project). Additional truck trips would be necessary to 
transport backfill materials, as well as materials for the construction of staging areas and 
access roads to the site.   Assuming the use of 16-ton trucks for such local hauling, an 
additional 11,700 truck trips (2,800 truck trips per year) would also be anticipated to be 
required for that purpose.   
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This additional traffic would increase the likelihood of accidents, noise levels, emissions of 
vehicle/equipment exhaust, and nuisance dust to the air.  In addition, noise in and near the 
construction zone could affect those residents and businesses located in the immediate 
vicinity of work areas.   

The increased truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be necessary to transport backfill to the site and to dispose of used staging 
area/access road materials.391  This analysis indicates that the increased truck traffic 
associated with FP 5 (an estimated 1.0 M vehicle miles, 244,000 average vehicle miles per 
year) would result in an estimated 0.48 non-fatal injuries due to accidents (average annual 
non-fatality injury estimate of 0.11) with a probability of 38% of at least one such injury, 
and an estimated 0.02 fatalities from accidents (average annual fatality estimate of 0.005) 
with a probability of 2% of at least one such fatality.    

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Community Impacts.  A 
number of measures would be employed in an effort to avoid, minimize, or mitigate potential 
detrimental effects and short-term risks of construction activities associated with FP 5 on 
the affected communities. 392  These measures would consist of the ones identified in 
Section 5.7 and summarized in Section 7.2.8 above.  Despite the implementation of these 
measures, however, short-term impacts of construction activities on the local communities 
from FP 5 would be inevitable.   

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing FP 5.  
Engineering controls and OSHA procedures designed to mitigate risks to remediation 
workers would be instituted.  Implementation of FP 5 is estimated to involve 193,033 labor 
hours.  

The analysis in Appendix N of potential risks to workers from implementation of the 
floodplain alternatives indicates that implementation of FP 5 would result in an estimated 
1.79 non-fatal injuries to workers (average annual non-fatality injury estimate of 0.43) with a 
probability of 83% of at least one such injury, and an estimated 0.02 worker fatalities 

                                                      

391  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
disposal or treatment facilities are evaluated under the relevant treatment/disposition alternatives. 
392  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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(average annual fatality estimate of 0.004) with a probability of 2% of at least one such 
fatality). 

7.5.9 Implementability 

7.5.9.1 Technical Implementability  

The technical implementability of FP 5 has been evaluated in terms of the general 
availability of the technology involved (soil excavation and backfilling), the ability of this 
technology to be constructed and operated given site characteristics, the reliability of this 
technology, the availability of support facilities and resources, ease of undertaking 
corrective measures if necessary, and ability to monitor effectiveness. 

General Availability of Technology:  The technical methods for implementing FP 5 are 
basically the same as detailed for FP 4 in Section 7.4.9.1.  For the reasons discussed in 
that section, the equipment, materials (with the exception of commercially available soils 
that would replicate existing wetland soils), technology, procedures, and personnel 
necessary to implement FP 5 are expected to be available, and this alternative should be 
technically implementable.   

Ability To Be Implemented:  Based on site characteristics, the excavation/backfill 
technology that would be utilized in FP 5 is suitable for implementation in the areas where it 
would be applied.  The construction of haul roads and staging areas may temporarily affect 
flood storage and drainage characteristics during seasonal high water conditions and during 
periodic storm and flood events.  Engineering practices would be implemented to reduce 
the temporary impacts of such hydrology changes.  In the long term, floodplain areas would 
be backfilled and returned to approximate original elevations, to the extent practical, to 
maintain the flood storage capacity of the floodplain.  

Reliability:  Soil excavation with backfilling is considered a reliable means of reducing the 
potential for human and ecological exposure to soils containing PCBs.  Floodplain soil 
excavation has been implemented at other PCB-impacted sites across the country, as 
described in Section 7.2.5.2.  However, restoration efforts would not reliably result in re-
establishment of the pre-remediation conditions and functions of at least some of the 
affected habitats, as noted above and discussed in the relevant subsections of Section 5.3.  

Availability of Support Facilities and Resources:  Implementation of FP 5 would require 
construction of access roads and staging areas at various locations.  As noted previously, 
an estimated 29 acres of space would be needed for such facilities and appear to be 
available based on a conceptual site layout.  In addition, sufficient backfill (albeit not soil that 
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would match existing wetland soil) and planting materials are expected to be readily 
available for implementation of FP 5.  

Ease of Conducting Additional Corrective Measures:  If necessary, performing additional 
remediation at a later date would be possible using the same types of tools, equipment, and 
materials as in the original round of remediation.  Construction equipment, personnel, and 
materials are commercially available, and their use and effectiveness for this type of 
material removal and backfill project are well known and documented.  Ease of 
implementation of the corrective measures would be directly related to the extent of the 
necessary additional corrective measure (i.e., area and/or volume to be addressed) and the 
ease of access (e.g., remoteness from roads, wetlands crossings, size and type of 
construction equipment).  

Ability to Monitor Effectiveness:  The effectiveness of FP 5 would be assessed by visual 
observation to evaluate such factors as vegetation re-growth and any signs of erosion or 
disturbance of restored areas. Monitoring procedures would be straightforward and 
implementable. 

7.5.9.2 Administrative Implementability  

The evaluation of administrative implementability of FP 5 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies.   

Regulatory Requirements:  Implementation of FP 5 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action, unless those requirements are waived.  An evaluation of compliance 
with potential ARARs for FP 5 is provided in the Tables F-5.a through F-5.c in Appendix C 
and summarized in Section 7.5.4.  

Access Agreements:  Implementation of FP 5 would require GE to obtain permission for 
access to the properties where the work would be conducted or where the ancillary facilities 
would be located.  Although many of these areas are owned by the Commonwealth or the 
City of Pittsfield (which have agreed to provide access), it is anticipated that access 
agreements would be required from 25 to 35 other landowners.  Obtaining such access 
agreements could be difficult and time-consuming in some cases.  If GE should be unable 
to obtain access agreements with particular landowners, GE would request EPA’s 
assistance.   

Coordination with Agencies:  Implementation of EREs and Conditional Solutions as part of 
FP 5 would require coordination with EPA and MDEP.  In addition, obtaining access to 
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state-owned lands would require coordination with the state agencies that own that land.  
Finally, both prior to and during implementation of FP 5, GE would need to coordinate with 
EPA, as well as state and local agencies, to provide as-needed support with 
public/community outreach programs. 

7.5.10 Cost 

The estimated total cost to implement FP 5 is $39.0 M (excluding treatment/disposition 
costs).  The estimated total capital cost for implementation of FP 5 is $37.4 M, assumed to 
occur over 4 years.  Estimated annual OMM costs (for a 5-year inspection and maintenance 
program for the restored excavation and staging/access road areas) range from $7,000 to 
$143,000 per year (depending on which reach is being monitored), resulting in a total cost 
of approximately $1.6 M.  The following summarizes the total costs estimated for FP 5.   

FP 5 Est. Cost Description 

Total Capital Cost  $37.4 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $1.6 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$39.0 M Total cost of FP 5 in 2010 dollars 

 

The total estimated present worth of FP 5, which was developed using a discount factor of 
7%, a 4-year construction period, and an OMM period of 5 years on a reach-specific basis, 
is approximately $35.7 M.  More detailed cost estimate information and assumptions for 
each of the floodplain alternatives are included in Appendix Q.   

As noted above, these costs do not include the costs of associated sediment/riverbank 
remediation or the costs of treatment/disposition of the removed floodplain soils.  The 
estimated costs for combinations of FP 5 with the various treatment/disposition alternatives 
are presented in Section 10.  

7.5.11 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 7.5.2, the evaluation of whether FP 5 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 
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General Effectiveness:  FP 5 would be effective in reducing the potential for human and 
ecological exposure to PCBs in floodplain soils by the removal of approximately 104,000 cy 
(63 acres) of soil with PCB concentrations greater than 50 mg/kg, resulting in the removal of 
17,000 lbs of PCBs.  The removed soil would be replaced with clean backfill, which would 
be revegetated.  However, FP 5 would also have substantial long-term adverse impacts on 
many species, including the likely loss of some sensitive species from portions of the PSA, 
as discussed in Section 7.5.5.3, and thus would actually increase the risks to biota in the 
Rest of River as a result of habitat loss. 

Compliance with ARARs:  As discussed in Section 7.5.4, FP 5 could be designed and 
implemented to achieve many of the ARARs pertinent to this alternative, but several 
potential ARARs would not be met.  As a result, to the extent that those regulatory 
requirements constitute ARARs, the ones that would not be met would need to be waived 
by the EPA as technically impracticable (or on some other ground) under CERCLA and the 
NCP.  

Human Health Protection:  As discussed in Section 7.5.6.1, implementation of FP 5 would 
achieve the RME IMPGs based on a 10-4 cancer risk in all direct contact EAs and those 
based on a 10-5 cancer risk in approximately 68% of those EAs and in all farm areas 
evaluated for agricultural products consumption.  With respect to the non-cancer IMPGs, FP 
5 would achieve the RME IMPGs in 108 of the 120 EAs and in all farm areas, and would 
achieve the CTE IMPGs in all areas.  However, it would not achieve the non-cancer RME 
IMPGs in 12 direct contact EAs.  (FP 5 would also provide health protection through 
implementation of EREs and Conditional Solutions where necessary to address reasonably 
anticipated future uses based on realistic assumptions.)  In these circumstances, if one 
accepts EPA’s assumptions and conclusions in the HHRA, FP 5 would provide substantial 
overall protection of human health, but would not provide protection from potential non-
cancer risks for the most highly exposed individuals in a few areas of the floodplain.  

Environmental Protection:  As discussed in Section 7.5.6.2, FP 5 would achieve floodplain 
soil levels within the range of the ecological IMPGs (based on EPA’s ERA) for most, but not 
all, ecological receptors.  Specifically, FP 5 would achieve:  (1) the lower-bound IMPG for 
omnivorous/carnivorous mammals in all 7 averaging areas; (2) the target floodplain soil 
IMPG levels for insectivorous birds in all 12 averaging areas if the associated sediment 
concentration in those areas were 3 mg/kg or less, and in 11 of those areas if the 
associated sediment concentration were 5 mg/kg; and (3) the upper-bound target floodplain 
soil IMPGs for piscivorous mammals in both averaging areas if the associated sediment 
concentration were 1 mg/kg or less, and in one (but not the other) of those areas if the 
associated sediment concentration were 3 or 5 mg/kg.  However, FP 5 would not achieve 
levels within the amphibian IMPG range in 53 of the 66 vernal pools in the PSA.  



 

 7-113 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

As previously noted, achievement of IMPGs is a balancing factor under the Permit; it is not 
determinative of whether an alternative would provide overall environmental protection.  In 
this case, the exceedance of the amphibian IMPGs in 53 vernal pools is not indicative of 
adverse effects that would prevent the maintenance of healthy local amphibian populations, 
as shown by the fact that the local populations extend beyond the individual pools and by 
the field information documenting the presence of amphibian populations in the PSA 
despite the fact PCBs have been present in the floodplain for over 70 years.         

On the other hand, as EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d).  In this case, as 
discussed in Sections 7.5.8 and 7.5.5.3, implementation of FP 5 would result in substantial 
short-term and long-term adverse impacts on the environment as a result of its removal or 
disturbance of 92 acres of land, including 34 acres of floodplain forest, 29 acres of shrub 
and emergent wetlands, and 3.4 acres of vernal pools in the floodplain of the PSA.  The 
removals and disturbances in these sensitive floodplain habitats would have long-lasting 
negative consequences for the plants and animals that utilize those habitats.  Due to those 
substantial adverse impacts, based on the balancing called for by EPA guidance, FP 5 
would have a net negative impact on the environment and thus would not provide overall 
protection of the environment. 

Summary:  Based on the above considerations, FP 5 would provide general protection of 
human health from the asserted risks of PCBs, although it would not achieve the non-
cancer RME IMPGs based on EPA’s HHRA in a few areas of the floodplain.  From an 
environmental standpoint, due to the substantial short-term and long-term ecological harm 
that would result from implementation of FP 5, FP 5 would not meet the standard of 
providing overall protection of the environment.   

7.6 Analysis of Floodplain Alternative 6  

7.6.1 Description of Alternative 

FP 6 would involve the removal of floodplain soils with concentrations greater than or equal 
to 25 mg/kg in the top foot of soil, as well as in the top 3 feet of soil in the Heavily Used 
Subareas (described in Section 4.2.1 and shown on Figures 4-3a-d).  The excavated areas 
would be replaced with backfill and revegetated.  
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Summary of Removal Areas and Volumes 

FP 6 would involve the removal of approximately 320,000 cy of floodplain soil from 197 
acres of the floodplain.  The locations of these removal areas are shown on Figure 7-5.  
The majority of removal (315,000 cy) would be from the top foot of soil in those areas and 
5,000 cy would be from depths between 1 and 3 feet in the Heavily Used Subareas.   

Summary of Affected Habitat  

FP 6 would involve the removal and backfill of soil across approximately 197 acres in 
various types of habitats.  The approximate acreages of those general habitat types, with 
associated removal volumes, are as follows:393 

• 10 acres (17,000 cy) of vernal pool habitat, which include portions of 36 different vernal 
pools;  

• 96 acres (157,000 cy) of floodplain wetland forest habitats (consisting of high-terrace 
floodplain forest, transitional floodplain forest, red maple swamp, and black ash-red 
maple-tamarack calcareous seepage swamp); 

• 73 acres (117,000 cy) of shrub and shallow emergent wetland habitats (consisting of 
shrub swamp, wet meadow, and shallow emergent marsh);  

• 5.3 acres (9,000 cy) of deep marsh habitat; 

• 6.1 acres (10,000 cy) of disturbed upland habitats (consisting of agricultural field habitat 
and cultural grasslands habitat); 

• 2.7 acres (5,000 cy) of upland forested habitats (consisting of northern hardwoods-
hemlock-white pine forest, red oak-sugar maple transition forest, rich mesic forest, and 
successional northern hardwoods habitat); and 

• 3.6 acres (6,000 cy) of habitat of currently unmapped community type.394 

                                                      

393  This detailed breakdown of removal areas and volumes by habitat type was generally conducted 
using the Woodlot (2002) habitat community mapping between the Confluence and Woods Pond 
Dam, with revisions based on the habitat categories described in Section 5.3.  As noted above, both 
the acreages of impact and the removal volumes have been rounded, with the result that the sum of 
the numbers given for each habitat type may not exactly match the total impacted acreage and 
removal volume for the alternative.    
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In addition to the above-described areas associated with excavation/backfill activities, 
floodplain habitat would be affected by the construction and use of access roads and 
staging areas.  Conceptual construction plans indicate that FP 6 would require 29 staging 
areas, which would occupy a total of 13 acres (2.3 acres of which would be within the 
floodplain), and 10 miles of temporary access roads covering 24 additional acres assuming 
a 20-foot road width (5.0 miles and 12 acres of which would be within the floodplain).  
These facilities would be located in all of the above habitats, with those located within the 
Woodlot (2002) mapping coverage situated mainly in floodplain forest habitats (3.3 acres), 
shrub and emergent wetlands (4.2 acres), and upland habitats (6.1 acres).395  The locations 
of these staging areas and access roads are shown on Figure 7-5. 

Conceptual Remedial Approach 

The conceptual remedial approach for FP 6 would be generally the same as described for 
FP 2 through FP 5, although it would involve much more extensive removal and disruption.  
Conventional construction equipment would be used to construct access roads and staging 
areas, clear and grub existing vegetation, remove and replace soil, and conduct restoration 
activities.  As described for FP 3, FP 4 and FP 5, some specialized construction equipment, 
materials, and specific engineering practices would be used in an attempt to mitigate the 
potentially negative impacts of construction in and around vernal pools and other wetland 
areas. 

During development of the conceptual plans for this Revised CMS Report, the locations of 
the staging areas and access roads for FP 6 were selected, considering site conditions 
(e.g., topography, habitat type, presence of residential areas, etc.) observed through site 
visits and aerial photographs, in an effort to minimize impacts on sensitive habitats and local 
communities to the extent practical (see Section 5.2.2).  As noted for the alternatives 
discussed above, areas were specifically selected based on accessibility, existing land use, 
habitat use, and location relative to the floodplain; and an effort was made, where 
practicable, to avoid sensitive wildlife habitats (e.g., forested floodplain areas, vernal pools, 

                                                                                                                                                  

394  These impacts would occur mostly in the Reach 7 floodplain, where the Woodlot habitat 
community mapping is absent.  Based on review of information from MassGIS and aerial photography, 
remediation activities under FP 6 within Reach 7 would be conducted mainly within 
disturbed/developed areas just below Woods Pond Dam (3.2 acres).   
395  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under FP 6 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas (15 
acres), with additional impacts occurring in forested uplands (5.8 acres), forested wetlands (0.2 acre) 
and wet meadow/emergent marsh habitats (0.6 acre).  There would be no impacts in Reaches 7 and 8 
from construction of access roads or staging areas.   
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other wetlands) and to utilize existing infrastructure, while avoiding (where practical) travel 
through densely populated areas.  This evaluation has lead to the locations of staging areas 
and access roads shown on Figure 7-5.  Further evaluations of the locations for staging 
areas, access roads, and other supporting infrastructure would be conducted during design. 

For purposes of the evaluations in this Revised CMS Report, it is assumed that FP 6 would 
include restoration of areas that are directly impacted by the floodplain removal activities 
and associated access roads and staging areas.  The restoration methods that are 
assumed to be utilized under FP 6, subject to development of a more detailed restoration 
plan during design, would involve the conceptual methods described in Section 5.3.4.3 for 
the floodplain forest habitat, Section 5.3.5.3 for the shrub and shallow emergent wetlands, 
Section 5.3.6.3 for the deep marshes, Section 5.3.7.3 for the vernal pools, and Section 
5.3.8.3 for the affected upland habitats.   

It is estimated that FP 6 would take approximately 13 years to complete if implemented 
independently from other River-related remedial activities.  However, assuming that 
floodplain remediation would be coordinated with sediment remediation, the time to 
complete FP 6 would likely be different than if conducted independently, depending on the 
sediment remediation alternative selected.  Nevertheless, for purposes of the evaluations in 
this section, it has been assumed that FP 6 would take 13 years.   

As described for the other alternatives, FP 6 would include institutional controls and/or other 
mechanisms to address reasonably anticipated future uses and activities for which this 
alternative would not meet otherwise applicable standards.  These controls/mechanisms 
would include the use of EREs and Conditional Solutions where appropriate, as well as 
periodic inspections and reviews of floodplain properties to assess any changes in use, 
followed by additional remediation if necessary to be protective for the new use, as 
described in Section 4.6.  

After remediation activities within a given area are completed, periodic monitoring and 
maintenance would be conducted of the backfilled/restored areas.  For the purposes of this 
Revised CMS Report, monitoring and maintenance are assumed to occur for 5 years 
following remedy implementation within a given area.  The components of this OMM 
program are anticipated to include those described in Section 4.5 and outlined for the 
affected floodplain habitats in the restoration methods subsections in Section 5.3. 

7.6.2 Overall Protection of Human Health and the Environment - Introduction 

As discussed in Section 7.1.2, the evaluation of whether a floodplain soil remedial 
alternative would provide overall human health and environmental protection relies heavily 
on the evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; 
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(b) compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether FP 6 would be protective of human health and the environment is presented at the 
end of Section 7.6 so that it can take account of the evaluations under those other criteria, 
as well as other aspects of the alternative and other factors relevant to the protection of 
health and the environment. 

7.6.3 Control of Sources of Releases  

Existing floodplain soil conditions are not a significant source of PCB releases to the River.  
As stated previously, the floodplain is generally flat, well vegetated and depositional in 
nature, greatly reducing the potential for PCBs in the floodplain soil to scour and transport to 
the River.   

Open excavations during construction could serve as a short-term temporary source of 
some releases during an extreme weather event.  As with the other alternatives, such 
potential releases would be controlled using conventional engineering practices.  However, 
because FP 6 would involve such a large area (197 acres) over such a long time (assumed 
individually to take 13 years), the potential for such short-term releases are much greater. 

7.6.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 6 in accordance with directions from EPA are listed in Tables F-6.a through F-6.c 
in Appendix C.396  FP 6 could be designed and implemented to achieve many of those 
ARARs,397 but, as with FP 3 through FP 5, there are a number of potential location-specific 
and action-specific ARARs that would not be met by FP 6.  These are the same potential 
ARARs as described for FP 3 in Section 7.3.4 and include a number of federal and state 
regulatory requirements relating to ecological protection (including regulations applicable to 
the Upper Housatonic ACEC).  To the extent that these requirements constitute ARARs, 
they would need to be waived by EPA as technically impracticable to meet (or on some 
other ground) under CERCLA and the NCP. 

In addition, for the same reasons discussed for FP 2 in Section 7.2.4, it is possible that, in 
the unlikely event that excavated floodplain soils should be found to constitute hazardous 
                                                      

396  For the reasons discussed in Section 2.1.3, a number of the regulatory requirements listed as 
location- or action-specific ARARs do not constitute ARARs for the Rest of River remedial action, but 
are listed in these tables as potential ARARs per EPA’s direction. 
397 As discussed for FP 2 in Section 7.2.4 (footnote 336), it is assumed that EPA would make the 
determinations necessary in connection with certain requirements.  
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waste (which is not anticipated) and that the temporary staging areas for the handling of 
those soils are subject to federal and/or state hazardous waste regulations, the staging 
areas may not meet certain locational and/or technical requirements for the storage of 
hazardous waste.  In that unlikely event, as also discussed in Section 7.2.4, those 
requirements should be waived by EPA as technically impracticable to meet. 

7.6.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for FP 6 has included evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts on human health or the environment.  Each of these 
considerations is discussed below. 

7.6.5.1 Magnitude of Residual Risk  

Evaluation of the magnitude of residual risk associated with FP 6 includes consideration of 
the length of time and extent to which this alternative would reduce potential exposure to 
PCBs, estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as institutional 
controls.  

FP 6 would reduce potential exposures of humans and ecological receptors to PCBs in 
floodplain soil by removing approximately 320,000 cy of PCB-containing soil over 197 acres 
of floodplain (see Figure 7-5).  The reduction in potential exposure and risk would occur 
upon completion of the remediation in a given area.  

Implementation of FP 5 would result in the removal of soils containing PCB concentrations 
at or above 25 mg/kg.  As discussed further in Section 7.6.6.1, the average floodplain soil 
concentrations in the human health averaging areas following implementation of FP 6 would 
be equivalent to or lower than those associated, based on EPA’s HHRA (under RME 
assumptions), with a 10-4 cancer risk in all such areas and a 10-5 cancer risk and a non-
cancer HI of 1 in most (but not all) of those areas.  As discussed in Section 7.6.6.2, the 
average concentrations in the ecological averaging areas would achieve the IMPGs for 
most, but not all, ecological receptors.398  The average post-remediation EPCs in the top 
foot within the human health and ecological averaging areas for FP 6 are shown in Tables 

                                                      

398  As discussed in Section 1.2, GE does not agree with many of the assumptions and inputs used in 
EPA’s HHRA and ERA and thus does not agree that levels based on those risk assessments are an 
appropriate measure of risks to human health or the environment.   
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7-35 through 7-40.  (Table 7-35 also shows the post-remediation concentrations in the top 3 
feet in Heavily Used Subareas.)   

PCBs would also remain at depths below those described above.  In the event that future 
exposure to such deeper soil were reasonably anticipated in particular areas, it would be 
addressed by EREs and/or Conditional Solutions.  Additionally, EREs and Conditional 
Solutions would be implemented where necessary to address potential risks from future 
activities and uses that are reasonably anticipated based on realistic assumptions.   

7.6.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of FP 6 has included an assessment of the use of 
technologies under similar conditions, the general reliability of those techniques, reliability of 
OMM, and the potential need to replace technical components.  The technology and 
implementation steps for FP 6 would be generally the same as described for the other 
floodplain removal alternatives.  However, because FP 6 would affect so much more of the 
floodplain, and because so much of the area affected under FP 6 is wetland, the logistical 
issues associated with such a large remediation project would be much more complex.   

Use of Technology Under Similar Conditions  

FP 6 relies primarily on the removal of floodplain soils, followed by backfilling of the 
excavations and performance of restoration activities.  Excavation of soils from floodplain 
environments containing various habitats has been implemented at a number of sites 
across the country, as discussed in Section 7.2.5.2.  Restoration was discussed separately 
in Section 5.3.   

General Reliability and Effectiveness 

The removal and backfill of soil for FP 6 would reliably, effectively and permanently reduce 
the concentrations of PCBs in the removal areas.  Following backfilling, it is assumed that 
excavated and other disturbed areas would be subject to restoration and replanting, using 
the restoration methods described for the affected habitats in Section 5.3.  However, there 
are significant constraints on the ability to re-establish the pre-remediation conditions and 
functions of such habitats.  Those constraints and the consequent likelihood of restoration 
success are discussed in Sections 5.3.4.4 for forested floodplain habitats, 5.3.5.4 for shrub 
and shallow emergent wetlands, 5.3.6.4 for deep marsh habitat, 5.3.7.4 for vernal pools, 
and 5.3.8.4 for forested upland habitats.  Given the very extensive portions of the floodplain 
that would be disturbed by FP 6, these constraints are correspondingly more severe, and 
the likelihood of re-establishing pre-remediation conditions and functions throughout these 
habitats is correspondingly reduced, as discussed further in Section 7.6.5.3.  
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Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following the construction phase of FP 6, a monitoring and maintenance program would be 
implemented for those areas subject to restoration measures.  Both the removal areas and 
those portions of the floodplain disturbed during construction of access roads and staging 
areas would be monitored through periodic inspections to ensure that the planted 
vegetation is surviving and growing, to identify areas (if any) where the backfill is eroding 
and in need of repair, and to evaluate the conditions of the affected vernal pools and other 
wetlands.  Any deficiencies noted during the inspections would be subject to maintenance, 
repair, and other corrective actions performed as necessary and practicable.  Periodic 
inspection of the replanted, backfilled, and restored areas is considered a reliable means of 
tracking the restoration activities.  Labor and materials needed to monitor and perform any 
maintenance activities required following implementation of FP 6 are considered readily 
available.   

Because access roadways would be removed after construction, maintenance, if required, 
could be difficult to implement in certain areas of the floodplain, due to remoteness, wet 
areas, and vegetation growth.  The ease of access may change based on seasonal 
conditions.  It could be especially difficult to conduct supplemental planting activities in 
difficult-to-access locations, to which plant materials would have to be carried from the 
closest roadways.  

Technical Component Replacement Requirements 

If significant erosion, plant loss, or other problematic conditions were observed as part of 
the OMM program in the restored floodplain areas, an assessment would be conducted to 
determine the cause, as well as the need for, and methods of, and practicability of repair.  
Because of the size of the overall area that would require OMM, it is likely that some areas 
would require repair or replacement.  Depending on the timing and location of the repair, 
access roads and staging areas may again need to be temporarily constructed in the 
floodplain.  It is anticipated that if small repairs or replacement were necessary, they could 
be implemented using the same types of methods and materials used during the initial 
backfilling/restoration activities.  Periodic small-scale inspections and repairs would pose no 
appreciable risks to humans and ecological receptors that use/inhabit the floodplain in these 
areas.  The repair or replacement of larger areas could require more extensive disturbance 
in the floodplain.   
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7.6.5.3 Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of FP 6 on human health or the 
environment has included consideration of the items discussed below.   

Potentially Affected Populations  

Implementation of FP 6 would have long-term effects on human and wildlife populations 
through changes in the natural environment and habitat.  Since this alternative involves 
more extensive floodplain disturbance than the alternatives discussed above, the impacts 
would be correspondingly greater.  For humans, implementation of FP 6 would affect the 
aesthetics and recreational use of the floodplain.  For wildlife, implementation of FP 6 would 
remove and replace several habitat types (described in Section 7.6.1), which would affect 
the mammals, birds, amphibians, and reptiles inhabiting those habitats.  In particular, FP 6 
would affect portions of the mapped Priority Habitats of 25 state-listed rare species, as 
described in Appendix L.  The long-term impacts of FP 6 on the affected habitats and their 
associated biota are discussed in the next subsections.   

Overview of Long-Term Ecological Impacts 

FP 6 would impact a total of approximately 234 acres, including 197 acres due to floodplain 
soil removal and an additional 37 acres (14 of which are in the floodplain) for the 
construction and use of access roads and staging areas.  These impacts represent an 
increase of 125 to 142 acres over the impacted areas under FP 4 and FP 5.  The great 
majority of these impacts would occur in the PSA.  The most significant long-term impacts 
would occur in the forested floodplain habitats, vernal pools, and the shrub and emergent 
wetlands, as described below.  

Long-Term Impacts on Floodplain Forest Habitats and Biota  

FP 6 would adversely impact a total of approximately 99 acres of floodplain wetland forest 
habitats in the PSA (within the Woodlot habitat mapping coverage), including 96 acres due 
to soil removal and an additional 3.3 acres for access roads and staging areas.  This would 
include the clearing of numerous large forested areas.  As a result, despite the 
implementation of restoration measures, the forested floodplain habitats and the biota that 
use them would experience a number of long-term adverse effects.  The long-term impacts 
of remediation activities on floodplain forest habitats were described generally in Section 
5.3.4.4 and summarized for FP 3 in Section 7.3.5.3.  However, due to the far more 
extensive disturbances under FP 6, these impacts would be more widespread and severe 
under FP 6 than under any of the floodplain alternatives discussed previously. 
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This increased area of floodplain forest impact, including the removal of more mature trees 
and the creation of larger open areas, would increase the extent and duration of the long-
term degradation of the floodplain forest community.  Due to the greater extent of clearing 
(with the consequent removal of the tree canopy and lack of windbreaks) and the greater 
proportion of altered forested floodplain habitat, there would be an increase in cumulative 
stresses from changes in microclimate, hydrology, and invasive species, which would affect 
the new plantings.  With large contiguous exposed areas, the initial establishment of 
vegetative cover would be constrained due to soil moisture and dessication issues, and 
subsequent plant growth would limited by temperature extremes, ongoing soil moisture 
issues, wind fetch, distance from native plant repositories, and proliferation of invasive 
species.  As a result of these changes, the plant community succession from the 
sapling/shrub stage to the young transitional forest stage to a mature forest, which would 
take at least 50 to 100 years under the best of circumstances, would be highly unreliable 
and could take longer than that, if it occurs at all.   

In this situation, there would be a long-term loss of or major changes in the wildlife in 
large portion of the floodplain forest in the PSA.  Due to the large-scale gaps in the 
existing forested habitat that would be created by FP 6, this alternative would not only 
result in a loss of forest-interior wildlife (including reptiles, amphibians, birds, and small 
mammals) in large portions of the PSA, but would also create fragmentation that would 
eliminate or greatly reduce the connectivity among habitat patches and alter wildlife 
corridors and migration patterns within the PSA for a variety of species (such as 
neotropical migratory songbirds and mammals like the fisher and bobcat) for a long time, 
if not permanently.  Although forested habitat conditions may eventually be re-established 
in 50 to 100 years, the length and severity of the species losses and extensive change in 
character of the floodplain riparian corridor during that period raise significant doubts as to 
whether some of the affected species (including state-listed species, discussed 
separately below) would ever return. 

Long-Term Impact on Vernal Pools and Vernal Pool Biota 

FP 6 includes excavation and replacement of surface soils in 10 acres of vernal pool 
habitat, including portions of 36 of the 66 vernal pools in the PSA.  While these overall 
impacts are somewhat less than the overall vernal pool impacts under FP 3 and FP 4, 
they would still constitute a major threat to many of the vernal pools in the PSA.  The 
direct long-term impacts on the vernal pools subject to remediation under FP 6 would be 
same as described in Sections 5.3.7.4 and 7.3.5.3.  These impacts include long-lasting 
changes in the hydrology of the vernal pools (which is extremely difficult to reproduce), in 
soil conditions in the pools (due to the inability of replacement soils to match the 
characteristics of the existing vernal pool soils), and in the vegetative characteristics of 
the pools (due to the loss of the complex and mature organic vegetative composition of 
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the pools).  There is also a high probability that invasive or other undesirable plant 
species and animal predators (such as green frogs, bullfrogs, and invertebrates) would 
invade pools where they did not previously exist.  These alterations would, in all 
likelihood, result in the loss of obligate vernal pool species from at least many of the 
pools. 

In addition, FP 6 would cause substantial disturbances to the forested non-breeding 
amphibian habitat around the vernal pools.  FP 6 would affect varying portions of the 100-
foot and 100- to 750-foot zones around the vernal pools in the PSA – ranging up to 100% 
of the 100-foot zone and 43% of the 100-750 zone for individual pools – due to floodplain 
soil removal and construction of access roads.  In total, FP 6 would affect 40 acres within 
100 feet and 128 acres within the 100- to 750-foot zones of the vernal pools in the PSA. 
For the reasons discussed in Section 5.3.7.4, these disturbances would disrupt important 
aspects of those areas’ non-breeding functions for the vernal pool amphibians.   

Given the impacts of FP 6 on the vernal pools in the floodplain and on the forested 
habitats around the vernal pools, it is unlikely that the full complement of characteristics 
that contribute to vernal pool functions would be re-established for many, if not most, of 
the affected pools.  

Long-Term Impacts on Shrub and Emergent Wetland Habitats and Biota 

FP 6 would impact a total of approximately 82 acres of shrub and emergent wetland 
habitats in the PSA (within the Woodlot habitat mapping coverage), including shrub 
swamp, wet meadow, shallow emergent marsh, and deep marsh habitats.  These 
impacted areas include 78 acres due to soil removal and 4.4 additional acres for access 
roads and staging areas.  The long-term adverse impacts of remediation activities on 
these wetland habitats were described generally in Sections 5.3.5.4 (for shrub and 
shallow emergent wetlands) and 5.3.6.4 (for deep marshes).  These adverse impacts 
include changes in soil stratigraphy, composition, and chemistry; changes in the drainage 
patterns and hydrology of these wetlands; and resulting changes in vegetative 
characteristics.  These impacts would change the characteristics of the wetlands and 
would last until soil and hydrological conditions similar to pre-remediation conditions 
return through flooding and the other natural processes that originally formed these 
habitats.  The time necessary for this recovery is uncertain and could be a decade or 
more.  During this period, the wildlife that use these wetlands would be lost.  In fact, even 
after the return of soil and hydrological conditions resembling prior conditions, the biotic 
communities that are re-established may not match the pre-remediation communities in 
certain respects.  For example, there would be high potential for proliferation of invasive 
plants, and the return of certain sensitive species, including state-listed wildlife species, 
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would be doubtful.  Under FP 6, these adverse impacts would occur over to a much 
greater extent than under any of the previously discussed alternatives. 

Long-Term Impacts on Upland Habitats 

FP 6 would adversely impact a total of approximately 15 acres of upland habitats in the 
PSA (within the Woodlot habitat mapping coverage), including approximately 8.8 acres 
due to soil removal and 6.1 acres for access roads and staging areas.  The impacted 
areas would include approximately 11 acres of disturbed upland habitats (agricultural 
fields and cultural grasslands) and 4.1 acres of upland forest habitats.399  The potential for 
long-term post-restoration impacts of remediation activities on these upland habitat types 
was described generally in Section 5.3.8.4 and is summarized below. 

For disturbed upland habitats such as agricultural fields and cultural grasslands, there 
could be some individual impacts, since even these disturbed habitats may provide 
specific ecological functions, such as serving as nesting habitat for wood turtles.  In 
general, however, as these areas support altered or early successional plant communities 
that have limited ecological value, no significant long-term adverse ecological impacts 
would be expected from the remediation in these areas,  By contrast, the clearing and 
removal of trees in the upland forest habitats would have long-term negative impacts on 
these habitats and the wildlife species that use them due to the lengthy time necessary 
for the regrowth of mature trees, as discussed previously.  Moreover, the loss of this 
upland forest habitat would contribute to the overall loss of forested habitats resulting 
from FP 6 throughout the existing forested floodplain/riparian corridor of the Housatonic 
River, and the consequent impacts on the wildlife that depend on that corridor, as 
described above. 

Long-Term Impact on State-Listed Species 

As noted above, FP 6 would affect portions of the Priority Habitats of 25 state-listed 
species. As discussed in the MESA assessments in Appendix L, it is anticipated that FP 6 
would involve a take of at least 24 of these species and would adversely affect a significant 
portion of the local population of at least 16 of them.  The table below lists the 25 stated-
listed species whose Priority Habitat would be affected by FP 6, along with those for which 
FP 6 would result in a take and those for which FP 6 would impact a significant portion of 
the local population: 

                                                      

399  In addition, as noted in Section 7.6.1, FP 6 would affect 18 acres of disturbed/developed upland 
areas and 6 acres of upland forest habitat outside the Woodlot habitat mapping coverage.    
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Table 7-41 – Impacts of FP 6 on State-Listed Species  

Species with Priority Habitat Affected 
by FP 6 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Yes 

Arrow clubtail Yes Yes 

Bald eagle Yes Unlikely 

Black maple Yes Yes 

Bristly buttercup Yes Yes 

Brook snaketail Yes Yes 

Bur oak Yes Possibly 

Common moorhen Yes Unlikely 

Crooked-stem aster Yes Possibly 

Foxtail sedge Yes Yes 

Gray’s sedge Yes Unlikely 

Hairy wild rye Yes Unlikely 

Intermediate spike-sedge Yes Yes 

Jefferson salamander Yes Yes 

Mustard white Yes Yes 

Narrow-leaved spring beauty Yes Yes 

Ostrich fern borer moth Yes Likely 

Rapids clubtail Yes Yes 

Riffle snaketail Yes Yes 

Spine-crowned clubtail Yes Yes 

Triangle floater Unlikely No 

Wapato Yes Possibly 

Water shrew Yes Yes 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 

 

Long-Term Impact on Other Floodplain Functions  

In addition to the above-described impacts on wildlife habitat, due to the substantially 
greater extent of the floodplain disturbances, FP 6 would have greater impacts on the other 
floodplain functions described above (see Sections 5.3.4.1 and 5.3.4.4).  For example, with 
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the greater extent of floodplain forest removal, there would be more widespread reduction in 
floodplain roughness, which could alter the floodplain’s flood flow alteration functions, 
leading to faster flows, more erosion, and less infiltration during flood events.  Similarly, FP 
6 would have greater impacts on the floodplain’s functions of groundwater 
recharge/discharge and water quality maintenance, nutrient processing, and production 
export.  

Long-Term Impact on Aesthetics and Recreational Use 

Implementation of FP 6 would have long-term negative impacts on the aesthetic features of 
the natural environment.  The natural appearance of the floodplain after remediation and 
restoration would not be the same as prior to remediation.  FP 6 would result in the loss of 
103 acres of forested communities (including both floodplain and upland forested areas) – 
far more than under FP 2 through FP 5.  These areas would look markedly different for at 
least a long time after remediation because the time for a replanted forest community to 
develop an appearance comparable to its current appearance would be generally 
commensurate with the age of the community prior to remediation, which would be 50 to 
100 years or more, if it occurs at all.  

FP 6 would impact floodplain areas used for bank fishing, canoeing (canoe launches), 
hiking, general recreation, dirt biking/ATVing, and both waterfowl and other game hunting.  
These recreational activities would be disrupted by the implementation of FP 6.  Since the 
extent of the disturbances under FP 6 would be considerably greater than under the 
previously discussed alternatives, the disruptions of these recreational activities would 
correspondingly be greater.  These disruptions would last not only during the remediation 
period, but until the areas have sufficiently recovered to support such uses. 

Potential Measures to Mitigate Long-Term Adverse Impacts 

Various restoration measures are available to attempt to mitigate the long-term adverse 
impacts from implementation of FP 6.400  The restoration methods for the types of habitats 
that would be affected by this alternative are described in the restoration methods 
subsections in Section 5.3.  However, as also described in that section and discussed 
above, implementation of these restoration methods would not prevent long-term impacts 
from the remediation, particularly given the large impacted areas to which they would have 
to be applied under FP 6.   

                                                      

400  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2. 
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7.6.6 Attainment of IMPGs 

As described in Section 7.6.1, FP 6 is a threshold-based alternative (i.e., removal of PCBs 
at or above 25 mg/kg) and was therefore not designed to achieve any particular set of 
IMPGs.  This section describes the extent to which FP 6 would nonetheless achieve the 
human health and ecological IMPGs.  These comparisons are presented in Tables 7-35 
through 7-40 for the pertinent human and ecological averaging areas.  The time frame to 
achieve any IMPGs would be the same as that required to complete the remedy in a 
particular area (i.e., the reduction in soil concentrations would occur upon completion of 
backfill placement).  

7.6.6.1 Comparison to Human Health-Based IMPGs  

For direct contact with soils, as shown in Table 7-35, FP 6 would achieve, at a minimum, 
the RME IMPGs based on a 10-4 cancer risk in all 120 direct contact EAs and in all 12 
Heavily Used Subareas.  In addition, FP 6 would achieve the RME IMPGs based on a 10-5 
cancer risk in 107 of the 120 EAs and in 10 of the Heavily Used Subareas.  It would also 
achieve the RME non-cancer IMPGs in 115 of the 120 EAs and in all 12 Heavily Used 
Subareas. 

FP 6 would also achieve the RME IMPGs based on a 10-5 cancer risk and non-cancer 
impacts in all 14 farm areas evaluated for consumption of agricultural products (Table 7-36).  

Overall, implementation of FP 6 would achieve levels within EPA’s cancer risk range in all 
human health exposure areas, but would not achieve the non-cancer RME IMPGs in 5 of 
those direct contact areas, which together cover approximately 79 acres of the floodplain.  
The IMPG comparisons for FP 6 are shown in detail in Tables 7-35 and 7-36 for all human 
exposure areas in Reaches 5 through 8.401 

7.6.6.2 Comparison to Ecological IMPGs 

The extent to which FP 6 would achieve the ecological IMPGs is as follows: 

                                                      

401  In addition to the comparisons mentioned in the text, as shown in Tables 7-35 and 7-36, FP 6 
would achieve the RME IMPGs based on a 10-6 cancer risk in 15 EAs and 2 Heavily Used Subareas 
and in 5 farm areas evaluated for consumption of agricultural products.  It would achieve the CTE 
IMPGs based on a 10-6 cancer risk in 117 EAs and 11 Heavily Used Subareas and in 13 farm areas 
evaluated for consumption of agricultural products. 
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• For amphibians, FP 6 would achieve the upper-bound IMPG (5.6 mg/kg) in 24 of the 66 
vernal pools in the PSA, and would also achieve the lower-bound IMPG (3.27 mg/kg) in 
18 of those 24 pools (Table 7-37).  

• For omnivorous/carnivorous mammals, FP 6 would achieve the lower-bound IMPG 
(21.1 mg/kg) in all averaging areas (Table 7-38). 

• For insectivorous birds, FP 6 would achieve the target floodplain soil IMPG levels in all 
averaging areas in the PSA at any of the 3 sediment target levels evaluated (1, 3, and 5 
mg/kg) (Table 7-39).  

• For piscivorous mammals, FP 6 would achieve the upper-bound floodplain soil IMPGs 
in both of the PSA averaging areas if the associated sediment concentration in those 
areas were 1 mg/kg or less, and would achieve the lower-bound IMPG in the Reach 
5C/5D/6 averaging area (but not the Reaches 5A/5B area) at this sediment target level 
(Table 7-40).  It would also achieve the upper-bound floodplain soil IMPG in one of the 
two averaging areas (Reaches 5C/5D/6) if the associated sediment concentration were 
3 or 5 mg/kg. 

These comparisons are shown in detail in Tables 7-37 through 7-40 for all ecological 
averaging areas in the PSA. 

7.6.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which FP 6 would reduce the toxicity, mobility, or volume of PCBs in 
floodplain soils is discussed below.  

Reduction of Toxicity:  FP 6 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the floodplain soils.  However, if NAPL, drums of liquid, or the like 
should be encountered during the excavations (which is not anticipated), those wastes 
would be segregated and sent off-site for treatment and disposal. 

Reduction of Mobility: As previously noted, the existing conditions of the floodplain are 
predominantly depositional and stable due to generally low flow velocities during inundation 
and the presence of vegetation.  Therefore, PCBs in existing floodplain soils do not 
represent a significant potential source for mobility and migration.    

Reduction of Volume:  FP 6 would reduce the volume of PCB-containing soils and the mass 
of PCBs in the floodplain by removing 320,000 cy of soils containing approximately 33,300 
lbs of PCBs from 197 acres of the floodplain. 
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7.6.8 Short-Term Effectiveness  

Evaluation of the short-term effectiveness of FP 6 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along truck transport routes), and on workers involved in the remedial 
activities.  Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Since the remedial activities 
associated with FP 6 would be spread out over the overall remedial action period and area, 
the short-term impacts would not last for the entire duration of the project in all affected 
areas.  However, the impacts of FP 6 would be substantially greater than those of the 
previously discussed floodplain alternatives since FP 6 would affect a much larger area and 
last a much longer time.  Specifically, FP 6 would impact a total of 234 acres (197 for soil 
removal and 37 for access roads and staging areas), of which 211 acres are located within 
the floodplain; and it would take many years longer to implement than FP 2 through FP 5.  

Impacts on the Environment – Ecological Effects 

As discussed above, FP 6 would impact a total of approximately 234 acres (both within and 
outside the PSA), including 197 acres due to floodplain soil removal and an additional 37 
acres (14 of which are in the floodplain) for the construction and use of access roads and 
staging areas. The short-term ecological effects resulting from implementation of FP 6 
would include the removal of plant and wildlife habitat in those areas of the floodplain where 
remediation or construction of access roads or staging areas would occur.  Short-term 
impacts specifically associated with each habitat type are described below.   

Floodplain Forest Habitats.  The largest short-term impacts would occur from the removal of 
a total of 99 acres of floodplain forest in the PSA, including 96 acres due to soil removal and 
an additional 3.3 acres for access roads and staging areas.  The short-term impacts of such 
activities were discussed generally in Section 5.3.4.2.  In brief, the clearing of these areas 
and subsequent soil removal would remove all mature trees and other vegetation in these 
areas, alter the soil characteristics of the areas, result in a loss of cover, nesting and 
feeding habitat for the wildlife species that rely on these forested floodplains, decrease the 
floodplain roughness that produces resistance to flood flows, and increase the potential for 
invasive species colonization.  The clearing of these areas would be particularly disruptive 
to wildlife that would not be likely to migrate out of the construction zone and to birds that 
are dependent on the forested community for the placement of their nests.  It would also 
cause habitat fragmentation that would further disrupt the movement and interactions of 
various wildlife species.  All of these impacts would be substantially greater under FP 6 than 
under any of the above-discussed alternatives.       
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Shrub and Emergent Wetlands.  Short-term impacts would also be associated with the 
disturbance of 82 acres of shrub and emergent wetlands in the PSA (encompassing shrub 
swamp, wet meadow, shallow emergent marsh, and deep marsh habitats), including 78 
acres due to soil removal and an additional 4.4 acres for access roads and staging areas.  
The short-term impacts of remedial activities in these habitats were discussed generally in 
Sections 5.3.5.2 and 5.3.6.2.  In brief, soil removal and construction/use of access roads 
and staging areas in these wetland habitats would alter the soil conditions, hydrology 
(including drainage patterns), and vegetative characteristics in these areas, resulting in the 
inability of these areas to support mammals, birds, reptiles, and amphibians that are 
dependent on these wetlands for nesting, breeding, and feeding.  Again, these impacts 
would be substantially greater under FP 6 than under any of the above-discussed 
alternatives. 

Vernal Pools.  As noted previously, FP 6 would involve remediation in portions of 36 
different vernal pools in the PSA, covering a total of 10 acres.  Within these areas, the 
remedial construction activities would have the short-term impacts discussed generally in 
Sections 5.3.7.2.  In brief, they would alter the hydrological, soil, and vegetative 
characteristics of the affected portions of the vernal pools, resulting in the loss or 
displacement of the vernal pool species that use those areas.  In addition, FP 6 would 
cause widespread disturbances to the forested non-breeding habitats around the vernal 
pools, which would disrupt those areas’ non-breeding functions for the vernal pool 
amphibians.   

Upland Habitat.  FP 6 would affect a total of 15 acres of upland habitat in the PSA, including 
both previously disturbed upland habitats (11 acres) and forested uplands (4.1 acres).   
While FP 6 would further disturb the already disturbed habitats, the short-term ecological 
significance of those disturbances would be less than that of the impacts to the habitats 
discussed above due to the relatively lower ecological value of those upland habitats.  On 
the other hand, the loss of forested uplands would result in a loss of the wildlife species that 
use these forested areas.  It would also contribute to the overall loss of forested habitat 
resulting from FP 6 throughout the existing forested floodplain/riparian corridor of the 
Housatonic River, with the consequent impacts on the wildlife that depend on that corridor.   

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through floodplain soil 
and tree removal and related ancillary activities during the implementation of FP 6.  

The total carbon footprint associated with FP 6 has been estimated to be 41,000 tonnes of 
GHG emissions.  Of this total, approximately 36,000 tonnes are associated with direct 
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emission sources (primarily construction activities, tree removal, associated mulch 
decay/sequestration of the vegetation, and restoration/replanting), while approximately 
4,500 tonnes are associated with off-site emissions (primarily refinement of diesel fuel and 
excavation of backfill materials, gravel, and sand).  The total greenhouse gas emissions 
estimated for this alternative are equivalent to the annual output of 7,800 passenger 
vehicles. 

Impacts on Local Communities and Communities Along Truck Transport Routes 

FP 6 would result in short-term impacts to the local communities along the River.  As 
described for the previous removal/backfill alternatives, these short-term effects would 
include disruption of recreational activities along the River and within the floodplain due to 
the remediation as well as the construction of access roads and staging areas.  They would 
also include increased construction traffic and noise during excavation and backfilling 
activities.   

Impacts on Recreational Activities.  As noted above, recreational activities that would be 
affected by construction activities under FP 6 include bank fishing, canoeing (canoe 
launches), hiking, general recreation, dirt biking/ATVing, and both waterfowl and other 
hunting.  During the period of active construction, restrictions on recreational use of the 
floodplain would be imposed in the areas in which remediation-related activities are taking 
place.  Due to safety considerations, boaters, hikers, ATV riders, anglers, hunters, and 
other recreational users would not be able to use the floodplain in the areas where 
remediation-related activities are being conducted.  In addition, the presence of heavy 
construction equipment and cleared or disturbed areas would adversely affect the visually 
undisturbed nature of the area. 

Increase in Truck Traffic.  Due to the need to remove excavated materials and deliver 
backfill materials and equipment, truck traffic would increase substantially, and that increase 
would persist for the duration of the project.  As an example, if 20-ton capacity trucks were 
used to transport excavated material from the staging areas to the disposal or treatment 
facilities, it would take a total of approximately 26,600 truck trips to do so (2,050 truck trips 
per year for a 13-year remediation project).  Additional truck trips would be necessary to 
transport backfill materials, as well as materials for the construction of staging areas and 
access roads, to the site.  Assuming the use of 16-ton trucks for such local hauling, an 
additional 34,600 truck trips (an average of 2,700 truck trips per year) would be required for 
that purpose.  

This additional traffic would increase the likelihood of accidents, noise levels, emissions of 
vehicle/equipment exhaust, and nuisance dust to the air.  In addition, noise in and near the 
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construction zone could affect those residents and businesses located in the immediate 
vicinity of work areas.   

The increased truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be necessary to transport backfill to the site and to dispose of used staging 
area/access road materials.402  This analysis indicates that the increased truck traffic 
associated with FP 6 (an estimated 2.4 M vehicle miles, 188,000 average vehicle miles per 
year) would result in an estimated 1.15 non-fatal injuries due to accidents (average annual 
non-fatality injury estimate of 0.09) with a probability of 68% of at least one such injury, 
and an estimated 0.05 fatalities from accidents (average annual fatality estimate of 0.004) 
with a probability of 5% of at least one such fatality.  

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Community Impacts.  A 
number of measures would be employed in an effort to avoid, minimize, or mitigate potential 
detrimental effects and short-term risks of construction activities associated with FP 6 on 
the affected communities.403  These measures would consist of the ones identified in 
Section 5.7 and summarized in Section 7.2.8 above.  Despite the implementation of these 
measures, however, there would be substantial short-term impacts of construction activities 
under FP 6 on the local communities, especially given the widespread extent of impacts 
and the duration of implementation of that alternative.   

Risks to Remediation Workers  

There would be potential health and safety risks to site workers implementing FP 6.  
Engineering controls and OSHA procedures designed to mitigate risks to remediation 
workers would be instituted.  Implementation of FP 6 is estimated to involve 570,478 labor 
hours.   

The analysis in Appendix N of potential risks to workers from implementation of the 
floodplain alternatives indicates that implementation of FP 6 would result in an estimated 
5.28 non-fatal injuries to workers (average annual non-fatality injury estimate of 0.41) with a 

                                                      

402  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
disposal or treatment facilities are evaluated under the relevant treatment/disposition alternatives. 
403  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2.  However, it should be noted that since the size of the area affected by FP 6 
is large and, in many places, contiguous, this alternative would have less space than the above-
discussed alternatives for the implementation of engineering measures and BMPs designed to 
minimize impacts, such as relocating a road or diverting a stream bed. 
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probability of 99% of at least one such injury, and an estimated 0.04 worker fatalities 
(average annual fatality estimate of 0.003) with a probability of 4% of at least one such 
fatality.  

7.6.9 Implementability 

7.6.9.1 Technical Implementability  

The technical implementability of FP 6 has been evaluated in terms of the general 
availability of the technology involved (soil excavation and backfilling), the ability of this 
technology to be constructed and operated given site characteristics, the reliability of this 
technology, the availability of support facilities and resources, ease of undertaking 
corrective measures if necessary, and ability to monitor effectiveness. 

The differences between FP 6 and the previously discussed alternatives are that FP 6 
would involve the removal and backfilling of nearly 3 times the acreage and volume of soil 
than FP 4 or FP 5, over 4 times more than FP 3, and approximately 15 times more than FP 
2.  The area and volume of remediation in wetlands areas would also be correspondingly 
greater.  As a result, the logistical and technical difficulties in remediation and restoration 
efforts would increase as well.    

General Availability of Technology:  FP 6 would use conventional construction equipment, 
engineering procedures, and controls to conduct the remediation and restoration efforts.  
The equipment, material, technology, procedures, and personnel necessary to implement 
such activities are expected to be readily available (with the exception of commercially 
available soils that would replicate existing wetland soils).  Some specialized equipment 
would be used in and around environmentally sensitive areas, including vernal pools and 
wetlands, but these are also commercially available.  Further, methods to implement 
monitoring and institutional controls are expected to be readily available.   

Ability To Be Implemented:  Based on site characteristics, the excavation/backfill 
technology that would be utilized for FP 6 is suitable for implementation in the areas where 
it would be applied.  The construction of haul roads and staging areas may temporarily 
affect flood storage and drainage characteristics during seasonal high water conditions and 
during periodic storm and flood events.  Engineering practices would be implemented to 
reduce the temporary impacts of such hydrology changes.  Although these would be 
designed to mitigate the potential impacts, the size and the contiguous nature of the 
remediation areas would make the success of such controls more uncertain than for the 
smaller alternatives.  In the long term, floodplain areas would be backfilled and returned to 
approximate original elevations, to the extent practical, thereby minimizing effects on flood 
storage capacity.  
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Reliability:  Soil excavation with backfilling is considered a reliable means of reducing the 
potential for human and ecological exposure to soils containing PCBs.  Floodplain soil 
excavation has been implemented at other PCB-impacted sites across the country, as 
described in Section 7.2.5.2.  However, given the extent of disturbances under FP 6 and the 
fact that removal of the various wetlands habitats would be over contiguous areas in many 
cases, re-establishment of pre-remediation conditions and functions through restoration 
measures is unlikely for some affected habitats and uncertain for others, as discussed in 
the relevant subsections of Section 5.3 and in Section 7.6.5.3.    

Availability of Support Facilities and Resources:  Implementation of FP 6 would require 
construction of access roads and staging areas at various locations.  As noted previously, 
an estimated 37 acres of space would be needed for such facilities and appear to be 
available based on a conceptual site layout.  Development of access roads and staging 
areas would be sequenced and constructed appropriately over the implementation period 
for FP 6.  The volume and duration of necessary material storage (including final 
disposition) would depend upon the selected treatment/disposition alternative.  Backfill 
(albeit not soil that would match existing wetland soil) and planting materials should be 
available with sufficient planning and coordination with sources.  To provide sufficient 
materials for FP 6, multiple suppliers of backfill and planting materials may need to be used 
to fully support the project.  An evaluation would be performed during design activities to 
assess suitable material availability.  

Ease of Conducting Additional Corrective Measures:  If necessary, performing additional 
remediation at a later date would be possible using the same types of tools, equipment, and 
materials as in the original round of remediation.  Construction equipment, personnel, and 
materials are commercially available, and their use and effectiveness for this type of 
materials removal and backfill project are well known and documented.  Ease of 
implementation of the corrective measures would be directly related to the extent of the 
necessary additional corrective measure (i.e., area and/or volume to be addressed) and the 
ease of access (e.g., remoteness from roads, wetlands crossings, size and type of 
construction equipment). 

Ability to Monitor Effectiveness:  The effectiveness of FP 6 would be assessed by visual 
observation to evaluate such factors as vegetation re-growth and any signs of erosion or 
disturbance of restored areas.  Monitoring procedures would be straightforward and 
implementable, although the size of the area to be covered is large and may be difficult to 
access in certain areas. 
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7.6.9.2 Administrative Implementability  

The evaluation of administrative implementability of FP 6 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies.   

Regulatory Requirements:  Implementation of FP 6 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action, unless those requirements are waived.  An evaluation of compliance 
with potential ARARs for FP 6 is provided in the Tables F-6.a through F-6.c in Appendix C 
and summarized in Section 7.6.4.  

Access Agreements:  Implementation of FP 6 would require GE to obtain permission for 
access to the properties where the work would be conducted or where the ancillary facilities 
would be located.  Although many of these areas are owned by the Commonwealth or the 
City of Pittsfield (which have agreed to provide access), it is anticipated that access 
agreements would be required from 40 to 50 other landowners.  Obtaining access to all 
these properties for the type of work and length of time that may be needed would likely be 
difficult and time-consuming.  If GE should be unable to obtain access agreements with 
particular landowners, GE would request EPA’s assistance.   

Coordination with Agencies:  Implementation of EREs and Conditional Solutions as part of 
FP 6 would require coordination with EPA and MDEP.  In addition, obtaining access to 
state-owned lands would require coordination with the state agencies that own that land.  
Finally, both prior to and during implementation of FP 6, GE would need to coordinate with 
EPA, as well as state and local agencies, to provide as-needed support with 
public/community outreach programs. 

7.6.10 Cost 

The estimated total cost to implement FP 6 is $107 M (excluding the costs of 
treatment/disposition of excavated soils).  The estimated capital cost for implementation of 
FP 6 is $103 M, assumed to occur over a 13-year construction period.  Estimated annual 
OMM costs (for a 5-year inspection and maintenance program for the restored excavation 
and staging/access road areas) range from $10,000 to $340,000 per year (depending on 
which reach is being monitored), resulting in a total cost of $4.0 M.  The following 
summarizes the total costs estimated for FP 6.  
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FP 6 Est. Cost Description 

Total Capital 
Cost 

 $103 M Costs for engineering, labor, equipment, and materials 
associated with implementation   

Total OMM Cost $4.0 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$107 M Total cost of FP 6 in 2010 dollars 

 
The total estimated present worth of FP 6, which was developed using a discount factor of 
7%, a 13-year construction period, and an OMM period of 5 years on a reach-specific basis, 
is approximately $71.7 M.  More detailed cost estimate information and assumptions for 
each of the floodplain alternatives are included in Appendix Q.   

As noted above, these costs do not include the costs of associated sediment/riverbank 
remediation or the costs of treatment/disposition of the removed floodplain soils.  The 
estimated costs for combinations of FP 6 with the various treatment/disposition alternatives 
are presented in Section 10. 

7.6.11 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 7.6.2, the evaluation of whether FP 6 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  FP 6 would be effective in reducing the potential for human and 
ecological exposure to PCBs in floodplain soils by the removal of approximately 320,000 cy 
(197 acres) of soil with PCB concentrations greater than 25 mg/kg, resulting in the removal 
of 33,300 lbs of PCBs.  The removed soil would be replaced with clean backfill, which would 
be revegetated.  However, FP 6 would have substantial long-term adverse impacts on 
many species, including the likely loss of some sensitive species from portions of the PSA, 
as discussed in Section 7.6.5.3, and thus would actually increase the risks to biota in the 
Rest of River as a result of habitat loss. 

Compliance with ARARs:  As discussed in Section 7.6.4, FP 6 could be designed and 
implemented to achieve many of the ARARs pertinent to this alternative, but several 
potential ARARs would not be met.  As a result, to the extent that those regulatory 
requirements constitute ARARs, the ones that would not be met would need to be waived 
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by the EPA as technically impracticable (or on some other ground) under CERCLA and the 
NCP.   

Human Health Protection:  As discussed in Section 7.6.6.1, implementation of FP 6 would 
achieve the RME IMPGs based on a 10-4 cancer risk in all direct contact EAs, and would 
achieve those based on a 10-5 cancer risk in 89% of those EAs and in all farm areas 
evaluated for agricultural products consumption.  With respect to the non-cancer IMPGs, FP 
6 would achieve the RME IMPGs in 115 of the 120 EAs and in all farm areas, and would 
achieve the CTE IMPGs in all areas.  However, it would not achieve the non-cancer RME 
IMPGs in 5 direct contact EAs.  (FP 6 would also provide health protection through 
implementation of EREs and Conditional Solutions where necessary to address reasonably 
anticipated future uses based on realistic assumptions.)  In these circumstances, if one 
accepts EPA’s assumptions and conclusions in the HHRA, FP 6 would provide substantial 
overall protection of human health, but would not provide protection from potential non-
cancer risks for the most highly exposed individuals in a few areas of the floodplain.  

Environmental Protection:  As discussed in Section 7.6.6.2, FP 6 would achieve floodplain 
soil levels within the range of the ecological IMPGs (based on EPA’s ERA) for most, but not 
all, ecological receptors.  Specifically, FP 6 would achieve: (1) the lower-bound IMPG for 
omnivorous/carnivorous mammals in all seven of the averaging areas; (2) the target 
floodplain soil IMPG levels for insectivorous birds in all 12 averaging areas at all target 
sediment levels evaluated; and (3) the upper-bound target floodplain soil IMPGs for 
piscivorous mammals in both averaging areas if the associated sediment concentration 
were 1 mg/kg or less, and in one (but not the other) of those areas if the associated 
sediment concentration were 3 or 5 mg/kg.  However, FP 6 would not achieve levels within 
the amphibian IMPG range in 42 of the 66 vernal pools in the PSA. 

As previously noted, achievement of IMPGs is a balancing factor under the Permit; it is not 
determinative of whether an alternative would provide overall environmental protection.  In 
this case, the exceedance of the amphibian IMPGs in 42 vernal pools is not indicative of 
adverse effects that would prevent the maintenance of healthy local amphibian populations, 
as shown by the fact that the local populations extend beyond the individual pools and by 
the field information documenting the presence of amphibian populations in the PSA 
despite the fact PCBs have been present in the floodplain for over 70 years.  

On the other hand, as EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d).  In this case, as 
discussed in Sections 7.6.8 and 7.6.5.3, implementation of FP 6 would result in substantial 
and widespread short-term and long-term adverse impacts on the environment as a result 
of its removal or disturbance of 234 acres of land, including 99 acres of floodplain forest, 82 
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acres of shrub and emergent wetlands, and 10 acres of vernal pools in the floodplain of the 
PSA.  The removals and disturbances in these sensitive floodplain habitats would have 
long-lasting negative consequences for the plants and animals that utilize those habitats. 
Due to these substantial adverse ecological impacts, based on the balancing called for by 
EPA guidance, FP 6 would have a net negative impact on the environment and thus would 
not provide overall protection of the environment. 

Summary:  Based on the above considerations, FP 6 would provide general protection of 
human health from the asserted risks of PCBs, although it would not achieve the non-
cancer RME IMPGs based on EPA’s HHRA in a few areas of the floodplain.  With respect 
to the environment, FP 6 would cause substantial and widespread short-term and long-term 
ecological harm.  As such, FP 6 would not meet the standard of providing overall protection 
of the environment.  

7.7 Analysis of Floodplain Alternative 7  

7.7.1 Description of Alternative 

FP 7 would involve the removal and backfill of floodplain soils to achieve average PCB 
concentrations that would meet lower-bound RME IMPGs for human health and the lower-
bound IMPGs for ecological receptors.  Specifically, this alternative has been developed to 
achieve the following IMPGs:   

• The lower-bound RME IMPGs for human health (i.e., those based on a 10-6 cancer risk 
or a non-cancer HI of 1, whichever is lower) based on direct contact with floodplain 
soils, but not lower than 2 mg/kg (the residential standard specified in the CD); 

• The lower-bound RME IMPGs for human health (i.e., those based on a 10-6 cancer risk 
or a non-cancer HI of 1, whichever is lower) based on consumption of agricultural 
products from the floodplain; and 

• The lower-bound floodplain IMPGs for ecological receptors – i.e., amphibians 
(represented by wood frogs), omnivorous/carnivorous mammals (represented by 
shrews), insectivorous birds (represented by wood ducks), and piscivorous mammals 
(represented by mink) – using for the latter two receptors, the floodplain soil IMPGs 
associated with a sediment target level of 1 mg/kg. 

This alternative would involve removing and replacing floodplain soils as necessary to 
achieve average PCB concentrations in the top foot of the relevant averaging areas that are 
equal to or less than the above-mentioned IMPGs.  In addition, this alternative would 
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involve the removal and backfill of soils in the top 3 feet in the Heavily Used Subareas of the 
Frequent-Use EAs as necessary to achieve average PCB concentrations in the 0- to 3-foot 
depth increment that meet the lower-bound IMPGs based on human direct contact, but not 
lower than 2 mg/kg.  Average concentrations would be based on the 95% UCL of the 
spatially weighted mean, as discussed in Section 4.4.2.  

Summary of Removal Areas and Volumes 

FP 7 would involve the removal and backfill of approximately 631,000 cy of soil across 
approximately 387 acres.  Approximately 297 acres of this removal (480,000 cy) would 
occur within the PSA; the remaining 90 acres of removal (151,000 cy) would occur in the 
Reach 7 floodplain.  The locations of these removal areas are shown on Figure 7-6 and a 
detailed breakdown of the removal areas and volumes associated with FP 7 is included in 
Tables 7-42 through 7-47.  The 631,000 cy removal volume includes 599,000 cy (367 
acres) associated with achieving human health IMPGs and an additional 32,000 cy (20 
acres) associated with achieving amphibian and piscivorous mammal IMPGs.     

Summary of Affected Habitat  

FP 7 would involve the removal and backfill of soil across approximately 387 acres 
(including 297 acres in the PSA) in various types of habitats.  The approximate acreages of 
those general habitat types, with associated removal volumes, are as follows:404 

• 17 acres (28,000 cy) of vernal pool habitat, which include portions of 61 different vernal 
pools;  

• 172 acres (279,000 cy) of floodplain wetland forest habitats (consisting of high-terrace 
floodplain forest, transitional floodplain forest, red maple swamp, and black ash-red 
maple-tamarack calcareous seepage swamp); 

• 64 acres (104,000 cy) of shrub and shallow emergent wetland habitats (consisting of 
shrub swamp, wet meadow, and shallow emergent marsh);  

• 4.6 acres (8,000 cy) of deep marsh habitat; 

                                                      

404  This detailed breakdown of removal areas and volumes by habitat type was generally conducted 
using the Woodlot (2002) habitat community mapping between the Confluence and Woods Pond 
Dam, with revisions based on the habitat categories described in Section 5.3.  As noted above, both 
the acreages of impact and the removal volumes have been rounded, with the result that the sum of 
the numbers given for each habitat type may not exactly match the total impacted acreage and 
removal volume for this alternative.   
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• 15 acres (25,000 cy) of backwater areas in the floodplain that are characterized as 
open water stream/pond habitat;405 

• 16 acres (27,000 cy) of disturbed upland habitats (consisting of agricultural field habitat 
and cultural grasslands habitat); 

• 3.9 acres (6,000 cy) of upland forested habitats (consisting of northern hardwoods-
hemlock-white pine forest, red oak-sugar maple transition forest, and successional 
northern hardwoods habitat); and 

• 95 acres (155,000 cy) of habitat of currently unmapped community type (the majority of 
which is located in agricultural areas in Reach 7).406  

In addition to the above-described areas associated with excavation/backfill activities, 
floodplain habitat would be affected by the construction and use of access roads and 
staging areas.  Conceptual construction plans indicate that FP 7 would require 47 staging 
areas, which would occupy a total of 22 acres (7.8 acres of which would be within the 
floodplain), and 11 miles of temporary access roads covering 27 additional acres assuming 
a 20-foot road width (5.3 miles and 13 acres of which would be within the floodplain).  
These facilities would be located in all of the above habitats, with those located within the 
Woodlot (2002) mapping coverage situated mainly in floodplain forest (2.7 acres), shrub 
and emergent wetlands (3.7 acres), and disturbed upland habitats (4.7 acres).407  The 
locations of these staging areas and access roads are shown on Figure 7-6.  

                                                      

405  The floodplain removal that occurs in backwaters under FP 7 is associated with human direct 
contact in waterfowl hunting areas.  These EPA-defined floodplain exposure areas overlap with 
backwater areas addressed as part of sediment remediation under certain individual SED alternatives.  
In the evaluation of the SED 8/FP 7 combination in Section 8, this overlap has been removed. 
406  The Woodlot habitat community mapping is absent from Reach 7, where most of these unmapped 
impacts would occur.  Based on review of information from MassGIS and aerial photography, 
remediation activities under FP 7 within Reach 7 would be conducted primarily within existing 
disturbed upland areas (largely agricultural fields ) (60 acres), with additional impacts occurring in 
forested uplands (18 acres), forested wetlands (1.7 acres), shrub swamp/wet meadow/emergent 
marsh habitats (13 acres), and developed areas adjacent to Glendale Dam (1.4 acres).   
407  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under FP 7 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed uplands (16 
acres), with additional impacts occurring in forested uplands (6 acres), forested wetlands (0.2 acre), 
and wet meadow/emergent marsh (0.3 acre).  Impacts associated with access roads and staging 
areas in Reach 7 would total approximately 12 acres (i.e., 7.6 acres of disturbed upland, 3.5 acres of 
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Conceptual Remedial Approach 

The conceptual remedial approach for FP 7 would be generally the same as that described 
for the other removal alternatives, but at a much greater scale than even FP 6.  
Conventional construction equipment would be used to construct access roads and staging 
areas, clear and grub existing vegetation, remove and replace soil, and conduct restoration 
activities.  As described for FP 3 through FP 6, some specialized construction equipment 
and materials and specific engineering practices would be used in an attempt to mitigate 
the potentially negative impacts of construction in and around vernal pools and other 
wetland areas. 

During development of the conceptual plans for this Revised CMS Report, the locations of 
the staging areas and access roads for FP 7 were selected, considering site conditions 
(e.g., topography, habitat type, presence of residential areas, etc.) observed through site 
visits and aerial photographs, in an effort to minimize impacts on sensitive habitats and local 
communities to the extent practical (see Section 5.2.2).  As noted for the alternatives 
discussed above, areas were specifically selected based on accessibility, existing land use, 
habitat use, and location relative to the floodplain; and an effort was made, where 
practicable, to avoid sensitive wildlife habitats (e.g., forested floodplain areas, vernal pools, 
other wetlands) and to utilize existing infrastructure, while avoiding (where practical) travel 
through densely populated areas.  This evaluation has lead to the locations of staging areas 
and access roads shown on Figure 7-6.  Further evaluations of the locations for staging 
areas, access roads, and other supporting infrastructure would be conducted during design. 

For purposes of the evaluations in this Revised CMS Report, it is assumed that FP 7 would 
include restoration of areas that are directly impacted by the floodplain removal activities 
and associated access roads and staging areas. The restoration methods that are assumed 
to be utilized under FP 7, subject to development of a more detailed restoration plan during 
design, would include the conceptual methods described in Section 5.3.4.3 for the 
floodplain forest habitat, Section 5.3.5.3 for the shrub and shallow emergent wetlands, 
Section 5.3.6.3 for the deep marshes, Section 5.3.7.3 for the vernal pools, and Section 
5.3.8.3 for the affected upland habitats. 

It is estimated that FP 7 would take approximately 24 years to complete if implemented 
independently from other River-related remedial activities. However, assuming that 
floodplain remediation would be coordinated with sediment remediation, the actual time to 
complete FP 7 would likely be different, depending on the sediment remediation alternative 

                                                                                                                                                  

forested uplands and 1.1 acres of wetlands).  There would be no impacts in Reach 8 from construction 
of access roads or staging areas.   
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selected.  Nevertheless, for the purposes of the evaluations in this section, it has been 
assumed that implementation of FP 7 would take 24 years. 

As described for the other alternatives, FP 7 would include institutional controls and/or other 
mechanisms to address reasonably anticipated future uses and activities for which this 
alternative would not meet otherwise applicable standards.  These controls/mechanisms 
would include the use of EREs and Conditional Solutions where appropriate, as well as 
periodic inspections and reviews of floodplain properties to assess any changes in use, 
followed by additional remediation if necessary to be protective for the new use, as 
described in Section 4.6.  

After remediation activities within a given area are completed, periodic monitoring and 
maintenance would be conducted of the backfilled/restored areas.  For the purposes of this 
Revised CMS Report, monitoring and maintenance are assumed to occur for 5 years 
following remedy implementation within a given area.  The components of this OMM 
program are anticipated to include those described in Section 4.5 and outlined for the 
affected floodplain habitats in the restoration methods subsections in Section 5.3.  

7.7.2 Overall Protection of Human Health and the Environment - Introduction 

As discussed in Section 7.1.2, the evaluation of whether a floodplain soil remedial 
alternative would provide overall human health and environmental protection relies heavily 
on the evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; 
(b) compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether FP 7 would be protective of human health and the environment is presented at the 
end of Section 7.7 so that it can take account of the evaluations under those other criteria, 
as well as other aspects of the alternative and other factors relevant to the protection of 
health and the environment. 

7.7.3 Control of Sources of Releases  

Existing floodplain soil conditions are not a significant source of PCB releases to the River.  
As stated previously, the floodplain is generally flat, well vegetated and depositional in 
nature, greatly reducing the potential for PCBs in the floodplain soil to scour and transport to 
the River.   

Open excavations during construction could serve as a short-term temporary source of 
some releases during an extreme weather event.  As with the other alternatives, such 
potential releases would be controlled using conventional engineering practices.  However, 
because FP 7 would involve such a large area (387 acres) over such a long time (assumed 
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individually to take 24 years), the potential for such short-term releases is much greater 
than for alternatives that would affect a smaller overall area and take less time to 
implement.  

7.7.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 7 in accordance with directions from EPA are listed in Tables F-7.a through F-7.c 
in Appendix C.408  FP 7 could be designed and implemented to achieve many of those 
ARARs,409 but, as with FP 3 through FP 6, there are a number of potential location-specific 
and action-specific ARARs that would not be met by FP 7.  These are the same potential 
ARARs as described for FP 3 in Section 7.3.4, and include a number of federal and state 
regulatory requirements relating to ecological protection (including regulations applicable to 
the Upper Housatonic ACEC).  To the extent that these requirements constitute ARARs, 
they would need to be waived by EPA as technically impracticable to meet (or on some 
other ground) under CERCLA and the NCP. 

In addition, for the same reasons discussed for FP 2 in Section 7.2.4, it is possible that, in 
the unlikely event that excavated floodplain soils should be found to constitute hazardous 
waste (which is not anticipated) and that the temporary staging areas for the handling of 
those soils are subject to federal and/or state hazardous waste regulations, the staging 
areas may not meet certain locational and/or technical requirements for the storage of 
hazardous waste.  In that unlikely event, as also discussed in Section 7.2.4, those 
requirements should be waived by EPA as technically impracticable to meet. 

7.7.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for FP 7 includes evaluation of the 
magnitude of residual risk, the adequacy and reliability of the alternative, and any potential 
long-term adverse impacts on human health or the environment.  Each of these 
considerations is discussed below. 

                                                      

408 For the reasons discussed in Section 2.1.3, a number of the regulatory requirements listed as 
location- or action-specific ARARs do not constitute ARARs for the Rest of River remedial action, but 
are listed in these tables as potential ARARs per EPA’s direction. 
409 As discussed for FP 2 in Section 7.2.4 (footnote 336), it is assumed that EPA would make the 
determinations necessary in connection with certain requirements.   
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7.7.5.1 Magnitude of Residual Risk  

Evaluation of the magnitude of residual risk associated with FP 7 includes consideration of 
the length of time and extent to which this alternative would reduce potential exposure to 
PCBs, estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as institutional 
controls.  

FP 7 would reduce potential exposures of humans and ecological receptors to PCBs in 
floodplain soil by removing approximately 631,000 cy of PCB-containing soil over 387 acres 
of floodplain (see Figure 7-6).  The reduction in potential exposure and associated risk 
would occur upon completion of the remediation in a given area.   

As discussed further in Section 7.7.6.1, the average floodplain soil concentrations in the 
human health averaging areas following implementation of FP 7 would be equivalent to or 
lower than those associated, based on EPA’s HHRA (under RME assumptions), with a 
cancer risk of 10-6 and a non-cancer HI of 1, but not less than 2 mg/kg in most human direct 
contact EAs.  As discussed in Section 7.7.6.2, the average post-remediation soil 
concentrations in the ecological averaging areas would be equivalent to or lower than the 
lower-bound ecological IMPGs based on EPA’s ERA (depending, in some cases, on the 
associated sediment concentrations).410  The average post-remediation PCB EPCs for the 
soil within the human health and ecological averaging areas under FP 7 are shown in 
Tables 7-42 through 7-47.  (Table 7-42 also shows the post-remediation concentrations in 
the top 3 feet in Heavily Used Subareas.)     

PCBs would also remain at depths below those described above.  In the event that future 
exposure to such deeper soil were reasonably anticipated in particular areas, it would be 
addressed by EREs and/or Conditional Solutions.  Additionally, EREs and Conditional 
Solutions would be implemented where necessary to address potential risks from future 
activities and uses that are reasonably anticipated based on realistic assumptions.   

7.7.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of FP 7 has included an assessment of the use of 
technologies under similar conditions, the general reliability of those techniques, reliability of 
OMM, and the potential need to replace components.  The technology and implementation 

                                                      

410  As discussed in Section 1.2, GE does not agree with many of the assumptions and inputs used in 
EPA’s HHRA and ERA and thus does not agree that levels based on those risk assessments are an 
appropriate measure of risks to human health or the environment. 
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steps that would be used for FP 7 would be the same as described for the other 
removal/backfill alternatives.  However, FP 7 would involve remediation of a much greater 
area than even FP 6, comprising a greater portion of the floodplain in the PSA and a greater 
area of wetlands, and would take a much longer time.  These components bring additional 
concerns and complexity to assessing adequacy and reliability. 

The primary difference between FP 7 and the other floodplain removal alternatives is the 
areal extent of remediation.  This alternative would impact approximately 48% of the 
existing surface area of the entire floodplain in the PSA (excluding the river and backwater 
areas), and an additional 93 acres in Reach 7.  This alternative would remediate twice as 
much area as FP 6, approximately 5 to 6 times more area than FP 4 or FP 5, 9 times more 
area than FP 3, and 29 times more than FP 2.  The logistics of remediation in the many 
different and diverse habitats over so much contiguous land area would be difficult, as 
would OMM over such a large area.    

Use of Technology Under Similar Conditions 

FP 7 relies primarily on the removal of floodplain soils, followed by backfilling of the 
excavations and performance of restoration activities.  Excavation of soils from floodplain 
environments containing various habitats has been implemented at a number of other sites 
across the country, as discussed in Section 7.2.5.2.  However, GE is unaware of any sites 
similar to the Rest of River floodplain where floodplain soil removal has been conducted at 
the scale that would be involved in FP 7.  Restoration was discussed separately in Section 
5.3.  Here again, it should be noted that comparable inland riverine floodplain restoration 
has never been attempted at the scale that would be involved in FP 7.      

General Reliability and Effectiveness 

The removal and backfill of soil for FP 7 would reliably, effectively, and permanently reduce 
the concentrations of PCBs in the removal areas.  Following backfilling, it is assumed that 
excavated and other disturbed areas would be subject to restoration and replanting, using 
the restoration methods described for the affected habitats in Section 5.3.  However, there 
are significant constraints on the ability to re-establish the pre-remediation conditions and 
functions of such habitats.  Those constraints and the consequent likelihood of restoration 
success are discussed in Sections 5.3.4.4 for forested floodplain habitats, 5.3.5.4 for shrub 
and shallow emergent wetlands, 5.3.6.4 for deep marsh habitat, 5.3.7.4 for vernal pools, 
and 5.3.8.4 for forested upland habitats.  Given the very extensive portions of the floodplain 
that would be disturbed by FP 7, these constraints are correspondingly more severe, and 
the likelihood of re-establishing pre-remediation conditions and functions throughout these 
habitats is further reduced, as discussed in Section 7.7.5.3.    
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Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following the construction phase of FP 7, a monitoring and maintenance program would be 
implemented for those areas subject to restoration measures.  Both the removal areas and 
those portions of the floodplain disturbed during construction of access roads and staging 
areas would be monitored through periodic inspections to ensure that the planted 
vegetation is surviving and growing, to identify areas (if any) where the backfill is eroding 
and in need of repair, and to evaluate the conditions of the affected vernal pools and other 
wetlands.  Any deficiencies noted during the inspections would be subject to maintenance, 
repair, and other corrective actions performed as necessary and practicable.  Periodic 
inspection of the replanted, backfilled, and restored areas is considered a reliable means of 
tracking the restoration activities.  Labor and materials needed to monitor and perform any 
maintenance activities required following implementation of FP 7 are considered available.   

Because of the size of the area, the differing types of habitat that would be restored, access 
issues, and the amount of wetlands involved, maintenance and monitoring would be more 
difficult and time-consuming than under the other floodplain alternatives.  Given the removal 
of access roadways after construction, maintenance, if required, could be difficult to 
implement in certain areas of the floodplain, due to remoteness, wet areas, and vegetation 
growth.  The ease of access may change based on seasonal conditions.  It could be 
especially difficult to conduct supplemental planting activities in difficult-to-access locations, 
to which plant materials would have to be carried from the closest roadways.  

Technical Component Replacement Requirements 

If significant erosion, plant loss, or other problematic conditions were observed as part of 
the OMM program in the restored floodplain areas, an assessment would be conducted to 
determine the cause, as well as the need for, methods of, and practicability of repair.  
Because of the size of the overall area that would require OMM, it is likely that some areas 
would require repair or replacement.  Depending on the timing and location of the repair, 
access roads and staging areas may again need to be temporarily constructed in the 
floodplain.  It is anticipated that if small repairs or replacement were necessary, they could 
be implemented using the same types of methods and materials used during the initial 
backfilling/restoration activities.  Periodic small-scale inspections and repairs would pose no 
appreciable risks to humans and ecological receptors that use/inhabit the floodplain in these 
areas.  Replacement of larger remedy components could require more extensive 
disturbance in the floodplain. 
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7.7.5.3 Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of FP 7 on human health or the 
environment has included consideration of the items discussed below.  

Potentially Affected Populations  

Implementation of FP 7 would have long-term effects on human and wildlife populations 
through changes in the natural environment and habitat.  Since this alternative involves 
much more extensive floodplain disturbance than the alternatives discussed above, the 
impacts would be correspondingly greater.  For humans, implementation of FP 7 would 
affect the aesthetics and recreational use of the floodplain.  For wildlife, implementation of 
FP 7 would remove and replace several habitat types (described in Section 7.7.1), which 
would affect the mammals, birds, amphibians, and reptiles inhabiting those habitats.  In 
particular, FP 7 would affect portions of the mapped Priority Habitats of 33 state-listed rare 
species, as described in Appendix L.  The long-term impacts of FP 7 on the affected 
habitats and their associated biota are discussed in the next subsections.  

Overview of Long-Term Ecological Impacts 

FP 7 would impact a total of approximately 436 acres (within and outside the PSA), 
including 387 acres due to floodplain soil removal and an additional 49 acres (21 of which 
are in the floodplain) for the construction and use of access roads and staging areas.  
These impacts represent a massive increase over the impacted areas under the previously 
discussed alternatives, as noted in Section 7.7.5.2.  The impacts within the PSA would 
cover a total of nearly 300 acres.  The most significant long-term impacts would occur in the 
forested floodplain habitats, vernal pools, the shrub and shallow emergent wetlands, and 
the deep marshes and backwaters, as described below.  

Long-Term Impacts on Floodplain Forest Habitats and Biota  

FP 7 would adversely impact a total of approximately 175 acres of floodplain wetland forest 
habitats in the PSA (within the Woodlot habitat mapping coverage), including 172 acres due 
to soil removal and an additional 2.7 acres for access roads and staging areas.  This would 
include the clearing of many large forested areas throughout the floodplain (see Figure 7-6).  
As a result, despite the implementation of restoration measures, the forested floodplain 
habitats the biota that use them would experience a number of long-term adverse effects.  
The long-term impacts of remediation activities on floodplain forest habitats were described 
generally in Section 5.3.4.4.  Due to the very extensive disturbances under FP 7, these 
impacts would be more widespread and severe under FP 7 than under any of the floodplain 
alternatives discussed previously. 
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This increased area of floodplain forest impact, including the removal of more mature trees 
and the creation of larger open areas than under prior alternatives, would produce long-
term degradation of the floodplain forest community throughout the PSA.  As discussed for 
FP 6, but to an even greater extent, the widespread clearing of floodplain forests (with the 
consequent removal of the tree canopy and lack of windbreaks) would increase cumulative 
stresses from changes in microclimate, hydrology, and invasive species, which would affect 
the new plantings.  Given the large contiguous exposed areas, the initial establishment of 
vegetative cover would be constrained due to soil moisture and dessication issues, and 
subsequent plant growth would limited by temperature extremes, ongoing soil moisture 
issues, wind fetch, distance from native plant repositories, and proliferation of invasive 
species.  As a result of these changes, the plant community succession from the 
sapling/shrub stage to the young transitional forest stage to a mature forest, which would 
take at least 50 to 100 years under the best of circumstances, would be highly unreliable 
and could take longer than that if it occurs at all.   

In this situation, there would be a long-term loss of or major changes in the wildlife in 
large portion of the floodplain forest in the PSA.  Due to the large-scale gaps in the 
existing forested habitat that would be created by FP 7, this alternative would not only 
result in a loss of forest-interior wildlife (including reptiles, amphibians, birds, and small 
mammals) in large portions of the PSA, but would also create wide-ranging fragmentation 
that would eliminate the connectivity among habitat patches and alter wildlife corridors 
and migration patterns within the PSA for a variety of species (such as neotropical 
migratory songbirds and mammals like the fisher and bobcat) for a long time, if not 
permanently.  Although forested habitat conditions may eventually be re-established in 50 
to 100 years, the length and severity of the species losses and extensive change in 
character of the floodplain riparian corridor during that period raise significant doubts as to 
whether some of the affected species (including state-listed species, discussed 
separately below) would ever return. 

Long-Term Impact on Vernal Pools and Vernal Pool Biota 

FP 7 includes excavation and replacement of surface soils in 17 acres of vernal pool 
habitat, including portions of 61 of the 66 vernal pools in the PSA.  The direct long-term 
impacts on vernal pools subject to remediation were described in Section 5.3.7.4 and 
summarized in Section 7.3.5.3.  For FP 7, these include long-lasting changes in the 
hydrology of the vernal pools (which is extremely difficult to reproduce), in soil conditions 
in the pools (due to the inability of replacement soils to match the characteristics of the 
existing vernal pool soils), and in the vegetative characteristics of the pools (due to the 
loss of the complex and mature organic vegetative composition of the pools).  There is 
also a high probability that invasive or other undesirable plant species and animal 
predators (such as green frogs, bullfrogs, and invertebrates) would invade pools where 
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they did not previously exist.  These alterations would, in all likelihood, result in the loss of 
obligate vernal pool species from at least many of the pools.   

In addition, due to the widespread removal of forested habitats in the PSA, FP 7 would 
cause major disturbances to the forested non-breeding amphibian habitat around the 
vernal pools.  FP 7 would affect varying portions of the 100-foot and 100- to 750-foot 
zones around the vernal pools in the PSA due to floodplain soil removal and construction 
of access roads.  For individual pools, these impacts would range up to 100% of the 100-
foot zone and up to 64% of the 100-750 foot zone.  In total, FP 7 would affect 48 acres 
within 100 feet and 178 acres within the 100- to 750-foot zones of the vernal pools in the 
PSA.  For the reasons discussed in Section 5.3.7.4, these disturbances would likely 
disrupt important aspects of those areas’ non-breeding functions for the vernal pool 
amphibians.  Similarly, FP 7 would substantially reduce or eliminate the connectivity 
among the various vernal pools in the floodplain and between the vernal pools and the 
nearby non-breeding habitats.   

Overall, given the extensive impacts of FP 7 on the vernal pools in the floodplain and on 
the forested habitats around the vernal pools, it is highly likely that the characteristics that 
contribute to vernal pool functions would not be re-established for many, if not most, of 
the affected pools.  

Long-Term Impacts on Shrub and Shallow Emergent Wetland Habitats and Biota 

FP 7 would impact a total of approximately 68 acres of shrub and shallow emergent 
wetland habitats in the PSA (within the Woodlot habitat mapping coverage) 
encompassing shrub swamp, wet meadow, and shallow emergent marsh habitats.  These 
impacted areas include 64 acres due to soil removal and 3.7 additional acres for access 
roads and staging areas.411  The long-term post-remediation impacts of remediation 
activities on these wetland habitats were described generally in Section 5.3.5.4.  These 
impacts include changes in soil stratigraphy, composition, and chemistry; changes in the 
drainage patterns and hydrology of these wetlands; and resulting changes in vegetative 
characteristics.  These impacts would change the characteristics of the wetlands and 
would last until soil and hydrological conditions similar to pre-remediation conditions 
return through flooding and the other natural processes that originally formed these 
habitats.  This time necessary for this recovery uncertain and could be a decade or more.  
During this period, the wildlife that use these wetlands would be lost.  In fact, even after 
the return of soil and hydrological conditions resembling prior conditions, the biotic 

                                                      

411  In addition, as noted in Section 7.7.1, FP 7 would also affect approximately 14 acres of such 
habitats outside the Woodlot habitat mapping coverage.   
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communities that are re-established may not match the pre-remediation communities in 
certain respects.  For example, there would be high potential for proliferation of invasive 
plants, and the return of certain sensitive species, including state-listed wildlife species, 
would be doubtful.   

Long-Term Impacts on Deep Marsh and Backwater Habitats and Biota 

FP 7 would impact a total of approximately 20 acres of deep marsh and backwater 
habitats in the PSA due to soil removal.  The long-term impacts of remediation activities 
on these habitats were described generally in Section 5.3.6.4.  These impacts are 
generally similar to those discussed for shrub and shallow emergent wetlands.  They 
include long-term changes in substrate conditions, hydrology, and vegetative 
characteristics of these marshes and backwaters, with consequent negative impacts to 
the birds and other wildlife that use these areas.  As discussed in Section 5.3.6.4, while it 
is expected that many of the conditions and functions of these areas would return to pre-
remediation levels at some point, the length of time for such recovery is uncertain; and 
the biotic communities that are re-established may not match the pre-remediation 
communities in some respects, with a high potential for proliferation of invasive plants and 
a doubtful return of certain sensitive (e.g., state-listed) wildlife species.  

Long-Term Impacts on Upland Habitats 

FP 7 would impact a total of approximately 26 acres of upland habitats in the PSA, 
including approximately 20 acres due to soil removal and 5.8 acres for access roads and 
staging areas.  The impacted areas would include approximately 21 acres of disturbed 
upland habitats (agricultural fields and cultural grasslands) and 5.0 acres of upland forest 
habitats.412  The potential for long-term post-restoration impacts of remediation activities 
on these upland habitat types was described generally in Section 5.3.8.4 and is 
summarized below. 

For disturbed upland habitats such as agricultural fields and cultural grasslands, there 
could be some individual impacts, since even these disturbed habitats may provide 
specific ecological functions, such as serving as nesting habitat for wood turtles.  In 
general, however, as these areas support altered or early successional plant communities 
that have limited ecological value, no significant long-term adverse ecological impacts 
would be expected from the remediation in these areas,  By contrast, the clearing and 

                                                      

412  In addition, as noted in Section 7.7.1, FP 7 would also affect a considerable amount of such 
habitats outside the Woodlot habitat mapping coverage, including approximately 84 acres of disturbed 
upland areas (e.g., agricultural fields and cultural grasslands) and 27 acres of upland forested 
habitats.   
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removal of trees in the upland forest habitats would have long-term negative impacts on 
these habitat and the wildlife species that use them due to the lengthy time necessary for 
the regrowth of mature trees, as discussed previously.  Moreover, the loss of this upland 
forest habitat in the PSA would contribute to the overall widespread loss of forested 
habitats resulting from FP 7 throughout the existing forested floodplain/riparian corridor of 
the Housatonic River, and the consequent impacts on the wildlife that depend on that 
corridor, as described above. 

Long-Term Impact on State-Listed Species 

As noted above, FP 7 would affect portions of the Priority Habitats of 33 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that FP 7 
would involve a “take” of at least 29 of these species and would adversely affect a 
significant portion of the local population of at least 20 of them.  The table below lists the 33 
stated-listed species whose Priority Habitat would be affected by FP 7, along with those for 
which FP 7 would result in a take and those for which FP 7 would impact a significant 
portion of the local population: 

Table 7-48 – Impacts of FP 7 on State-Listed Species  

Species with Priority Habitat Affected 
by FP 7 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Yes 

Arrow clubtail Yes Yes 

Bald eagle Yes Unlikely 

Black maple Yes Yes 

Bristly buttercup Yes Yes 

Brook snaketail Yes Yes 

Bur oak Yes Possibly 

Common moorhen Yes Unlikely 

Creeper No No 

Crooked-stem aster Yes Possibly 

Dion skipper Yes No 

Dwarf scouring rush Yes Unlikely 

Foxtail sedge Yes Yes 

Frank’s lovegrass No No 

Gray’s sedge Yes Unlikely 
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Species with Priority Habitat Affected 
by FP 7 Take? 

Impact on Significant 
Portion of Local 

Population? 

Hairy wild rye Yes Yes 

Intermediate spike-sedge Yes Yes 

Jefferson salamander Yes Yes 

Longnose sucker No No 

Mustard white Yes Yes 

Narrow-leaved spring beauty Yes Yes 

Ostrich fern borer moth Yes Yes 

Rapids clubtail Yes Yes 

Riffle snaketail Yes Yes 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes Yes 

Stygian shadowdragon Yes No 

Triangle floater Unlikely No 

Tuckerman’s sedge Yes Yes 

Wapato Yes Yes 

Water shrew Yes Yes 

Wood turtle Yes Yes 

Zebra clubtail Yes Yes 

  

Long-Term Impact on Other Floodplain Functions  

In addition to the impacts on wildlife habitat, due to the much greater extent of the floodplain 
disturbances, FP 7 would have greater impacts on the other floodplain functions described 
above (see Sections 5.3.4.1 and 5.3.4.4).  For example, with the widespread extent of 
floodplain forest removal, there would be a widespread reduction in floodplain roughness, 
which would alter the floodplain’s flood flow alteration functions, leading to faster flows, 
more erosion, and less infiltration during flood events.  Similarly, FP 7 would have greater 
impacts on the floodplain’s functions of groundwater recharge/discharge and water quality 
maintenance, nutrient processing, and production export.  

Long-Term Impact on Aesthetics and Recreational Use 

Implementation of FP 7 would have long-term negative impacts on the aesthetic features of 
the natural environment.  The natural appearance of the floodplain after the remediation 
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and restoration would not be the same as prior to remediation, FP 7 would result in the loss 
of approximately 180 acres of forested communities (including both floodplain and uplands 
forested areas – far more than under the previously discussed alternatives.  These areas 
would look markedly different for at least a long time after mediation because time for a 
replanted forest community to develop an appearance comparable to its current 
appearance would be generally commensurate with the age of the community prior to 
remediation, which would be 50 to 100 years or more, if it occurs at all. 

FP 7 would impact numerous floodplain areas used for bank fishing, canoeing (canoe 
launches), hiking, general recreation, dirt biking/ATVing, and both waterfowl and other 
game hunting.  These recreational activities would be disrupted by the implementation of 
FP 7.  Since the extent of the disturbances under FP 7 would be greater than under the 
previously discussed alternatives, the disruptions of these recreational activities would 
correspondingly be greater.  These disruptions would last not only during the remediation 
period, but until the areas have sufficiently recovered to support such uses. 

Potential Measures to Mitigate Long-Term Adverse Impacts 

Restoration methods that are available to attempt to mitigate long-term adverse impacts to 
the floodplain from implementation of FP 7 are the same as those for the other alternatives, 
but would need to be applied over the much larger area included in FP 7.  The restoration 
methods for the types of habitats that would be affected by FP 7 are described in Section 
5.3.  However, as also described in that section and discussed above, implementation of 
these restoration methods would not prevent long-term impacts from the remediation, 
especially on the affected forested habitats and the vernal pools and the biota that depend 
on those habitats.  This is particularly true given the large impacted area under FP 7.       

7.7.6 Attainment of IMPGs 

This section describes the extent to which FP 7 would achieve the IMPGs for human health 
and ecological protection. These comparisons are presented in Tables 7-42 through 7-47 
for the pertinent human and ecological averaging areas.  The time frame to achieve any 
IMPGs would be the same as that required to complete the remedy in a particular area (i.e., 
the reduction in soil concentrations would occur upon completion of backfill placement). 

7.7.6.1 Comparison to Human Health-Based IMPGs  

For direct contact with soils, as shown in Table 7-42, FP 7 would achieve the RME IMPGs 
based on a 10-6 cancer risk and a non-cancer HI of 1 in all direct contact EAs and Heavily 
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Used Subareas, except that where those levels are below 2 mg/kg, the remediation would 
reduce the EPCs to (or in some cases somewhat below) 2 mg/kg.413   

FP 7 would also achieve the RME IMPGs based on a 10-6 cancer risk and a non-cancer HI 
of 1 in all 14 farm areas evaluated for consumption of agricultural products (Table 7-43).  

These comparisons are shown in detail in Tables 7-42 and 7-43 for all human exposure 
areas in Reaches 5 through 8.  

7.7.6.2 Comparison to Ecological IMPGs 

FP 7 would achieve the ecological IMPGs in all averaging areas (depending, for piscivorous 
mammals, on the associated sediment concentrations),414 as described below: 

• For amphibians, FP 7 would achieve the lower-bound IMPG in all 66 of the vernal pools 
in the PSA (covering approximately 34 acres) (Table 7-44).  

• For omnivorous/carnivorous mammals, FP 7 would achieve the lower-bound IMPG in 
all averaging areas (Table 7-45). 

• For insectivorous birds, FP 7 would achieve the target floodplain soil IMPG levels in all 
averaging areas for all three of the sediment target levels evaluated (Table 7-46).  

• For piscivorous mammals, FP 7 would achieve the lower-bound floodplain soil IMPGs 
in both averaging areas if the associated sediment concentration in those areas were 1 
mg/kg or less (Table 7-47).  If the sediment level were 3 mg/kg, FP 7 would achieve the 
upper-bound soil IMPG in both averaging areas, but would not achieve the lower-bound 
IMPG in either.  If the sediment level were 5 mg/kg, FP 7 would achieve the upper-
bound soil IMPG in the Reach 5C/5D/6 averaging area, but not in the Reach 5A/5B 
area.415  

                                                      

413  The CD specifies the 2 mg/kg level as the standard for residential use. 
414  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, FP 7 
has been paired with SED 8.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 8, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3). 
415  At a sediment level of 3 mg/kg, the lower-bound soil IMPG for piscivorous mammals would not be 
attainable at all in the Reach 5A/5B averaging area and would require an additional removal of 49,000 
cy of floodplain soil in the Reach 5C/5D/6 area to be attained.  At a sediment level of 5 mg/kg, the 
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These comparisons are shown in detail in Tables 7-44 through 7-47 for all ecological 
averaging areas in the PSA. 

7.7.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which FP 7 would reduce the toxicity, mobility, or volume of PCBs in 
floodplain soils is discussed below.   

Reduction of Toxicity:  FP 7 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the floodplain soils.  However, if NAPL, drums of liquid, or the like 
should be encountered during the excavations (which is not anticipated), those wastes 
would be segregated and sent off-site for treatment and disposal. 

Reduction of Mobility:  As previously discussed, the existing conditions of the floodplain are 
predominantly depositional and stable due to generally low flow velocities during inundation 
and the presence of vegetation.  Therefore, PCBs in existing floodplain soils do not 
represent a significant potential source for mobility and migration.   

Reduction of Volume:  FP 7 would reduce the volume of PCB-containing soils and the mass 
of PCBs in the floodplain by removing 631,000 cy of soils containing approximately 38,900 
lbs of PCBs from 387 acres of the floodplain. 

7.7.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of FP 7 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along truck transport routes), and on workers involved in the remedial 
activities.  Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Since the remedial activities 
associated with FP 7 would be spread out over the overall remedial action period and area, 
the short-term impacts would not last for the entire duration of the project in all affected 
areas.  Nevertheless, these impacts would be substantially greater overall than those of the 
other floodplain remedial alternatives since FP 7 would affect a much larger area and have 
a much longer overall duration.  Specifically, FP 7 would impact a total approximately 436 
acres, including 387 acres due to floodplain soil removal and an additional 49 acres (21 of 

                                                                                                                                                  

upper-bound soil IMPG in the Reach 5A/5B area and the lower-bound soil IMPG in both averaging 
areas would not be attainable at all.  As previously discussed, floodplain soil IMPGs for piscivorous 
mammals are considered not attainable when PCB levels in aquatic prey items alone would exceed 
the IMPG at a given sediment concentration.   
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which are in the floodplain) for the construction and use of access roads and staging areas; 
and it would take much longer to implement than any of the prior alternatives.    

Impacts on the Environment – Ecological Effects 

As discussed above, FP 7 would impact a total of approximately 436 acres (both within and 
outside the PSA), including 387 acres due to floodplain soil removal and an additional 49 
acres (21 of which are in the floodplain) for the construction and use of access roads and 
staging areas. The short-term ecological effects resulting from implementation of FP 7 
would include the removal of plant and wildlife habitat in those areas of the floodplain where 
remediation or construction of access roads or staging areas would occur.  Short-term 
impacts specifically associated with each habitat type are described below.   

Floodplain Forest Habitats.  The largest short-term impacts would occur from the removal of 
a total of 175 acres of floodplain forest in the PSA, including 172 acres due to soil removal 
and an additional 2.7 acres for access roads and staging areas.  The short-term impacts of 
such activities were discussed generally in Section 5.3.4.2.  In brief, the clearing of these 
areas and subsequent soil removal would remove all mature trees and other vegetation in 
these areas, alter the soil characteristics of the areas, result in a loss of cover, nesting and 
feeding habitat for the wildlife species that rely on these forested floodplains, decrease the 
floodplain roughness that produces resistance to flood flows, and increase the potential for 
invasive species colonization.  The clearing of these areas would be particularly disruptive 
to wildlife that would not be likely to migrate out of the construction zone and to birds that 
are dependent on the forested community for the placement of their nests.  It would also 
cause habitat fragmentation that would further disrupt the movement and interactions of 
various wildlife species.  All of these impacts would be substantially greater under FP 7 than 
under any of the above-discussed alternatives.       

Vernal Pools and Surrounding Habitat.  As noted previously, FP 7 would involve 
remediation in portions of 61 different vernal pools in the PSA, covering a total of 17 acres.  
The short -term impacts of remedial activities in vernal pools were discussed generally in 
Sections 5.3.7.2.  In brief, they would alter the hydrological, soil, and vegetative 
characteristics of the vernal pools, resulting in the loss or displacement of the vernal pool 
species that use those areas.  In addition, as noted in Section 7.7.5.3, FP 7 would cause 
widespread disturbances to the forested non-breeding habitats around the vernal pools 
(affecting a total of 48 acres within 100 feet and 178 acres within the 100- to 750-foot zones 
of those pools), which would disrupt those areas’ non-breeding functions for the vernal pool 
amphibians.  Overall, FP 7 would have greater negative impacts on the habitats within and 
surrounding the vernal pools in the PSA than any of the previously discussed alternatives, 
with correspondingly greater impacts on the vernal pool animals.  
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Shrub and Emergent Wetlands.  Short-term impacts would also be associated with the 
disturbance of 68 acres of shrub and shallow emergent wetlands in the PSA, including 64 
acres due to soil removal and an additional 3.7 acres for access roads and staging areas, 
plus 20 more acres of deep marshes and backwaters, all due to soil removal.  The short-
term impacts of remedial activities in these habitats were discussed generally in Sections 
5.3.5.2 (for shrub and shallow emergent wetlands) and 5.3.6.2 (for deep marshes and 
backwaters).  In brief, soil removal and construction/use of access roads and staging areas 
in these wetland habitats would alter the soil conditions, hydrology (including drainage 
patterns), and vegetative characteristics in these areas, resulting in the inability of these 
areas to support mammals, birds, reptiles, and amphibians that are dependent on these 
wetlands for nesting, breeding, and feeding.  The impacts of FP 7 on these habitats would 
be generally comparable to those of FP 6 and substantially greater under than under any of 
the other above-discussed alternatives. 

Upland Habitat.  FP 7 would affect a total of 25 acres of upland habitat in the PSA, including 
both previously disturbed upland habitats (21 acres) and forested uplands (5.0 acres), plus 
approximately 90 acres of such habitats in the Reach 7 floodplain, consisting of 68 acres of 
disturbed habitats and 22 acres of upland forests.  In the already disturbed habitats, FP 7 
would cause further disturbances, although the ecological significance of those 
disturbances would be less than in the habitats discussed above due to the relatively lower 
ecological value of those disturbed habitats.  On the other hand, the loss of forested 
uplands would result in a loss of the wildlife species that use these forested areas.  It would 
also contribute to the widespread loss of forested habitat resulting from FP 7 throughout the 
existing forested floodplain/ wooded riparian corridor of the Housatonic River, with the 
consequent impacts on the wildlife that depend on that corridor.   

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through floodplain soil 
and tree removal and related ancillary activities during the implementation of FP 7.  

The total carbon footprint associated with FP 7 has been estimated to be 78,000 tonnes of 
GHG emissions.  Of this total, approximately 70,000 tonnes are associated with direct 
emission sources (primarily construction activities, tree removal, associated mulch 
decay/sequestration of the vegetation, and restoration/replanting), while approximately 
8,400 tonnes are associated with off-site emissions (primarily refinement of diesel fuel and 
excavation of backfill materials, gravel, and sand).  The total greenhouse gas emissions 
estimated for this alternative are equivalent to the annual output of 14,900 passenger 
vehicles. 
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Impacts on Local Communities and Communities Along Truck Transport Routes 

FP 7 would result in short-term impacts to the local communities along the River.  These 
short-term effects would include disruption of recreational activities along the River and 
within the floodplain due to the remediation as well as the construction of access roads and 
staging areas.  They would also include increased construction traffic and noise during 
excavation and backfilling activities.   

Impacts on Recreational Activities.  As noted above, recreational activities that would be 
affected by construction activities under FP 7 include bank fishing, canoeing (canoe 
launches), hiking, general recreation, dirt biking/ATVing, and both waterfowl and other 
game hunting.  During the period of active construction, restrictions on recreational use of 
the floodplain would be imposed in the areas in which remediation-related activities are 
taking place.  Due to safety considerations, boaters, hikers, ATV riders, anglers, hunters, 
and other recreational users would not be able to use the floodplain in the areas where 
remediation-related activities are being conducted.  Similarly, work in other upland disturbed 
areas, including agricultural areas, would prevent use of these areas during construction.  In 
addition, the presence of heavy construction equipment and cleared or disturbed areas 
would adversely affect the visually undisturbed nature of the area. 

Increase in Truck Traffic.  Due to the need to remove excavated materials and deliver 
backfill materials and equipment, truck traffic would significantly increase during the 
construction period.  As an example, if 20-ton capacity trucks were used to transport 
excavated material from the staging areas to the disposal or treatment facilities, it would 
take a total of 54,360 truck trips to do so (an average of 2,270 truck trips per year for a 24-
year remediation project).  Additional truck trips would be necessary to transport backfill 
materials, as well as materials for the construction of staging areas and access roads, to the 
site.  Assuming the use of 16-ton trucks for such local hauling, an additional 67,600 truck 
trips (an average of 2,800 truck trips per year) would be required for that purpose.  

This additional traffic would increase the likelihood of accidents, noise levels, emissions of 
vehicle/equipment exhaust, and nuisance dust to the air.  In addition, noise in and near the 
construction zone could affect those residents and businesses located in the vicinity of work 
areas.   

The increased truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be necessary to transport backfill to the site and to dispose of used staging 
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area/access road materials.416  This analysis indicates that the increased truck traffic 
associated with FP 7 (an estimated 4.5 M vehicle miles, 184,000 average vehicle miles per 
year) would result in an estimated 2.11 non-fatal injuries due to accidents (average annual 
non-fatality injury estimate of 0.09) with a probability of 88% of at least one such injury, 
and an estimated 0.1 fatalities from accidents (average annual fatality estimate of 0.004) 
with a probability of 9% of at least one such fatality.   

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Community Impacts.  A 
number of measures would be employed in an effort to avoid, minimize, or mitigate potential 
detrimental effects and short-term risks of construction activities associated with FP 7 on 
the affected communities.417  These measures would consist of the ones identified in 
Section 5.7 and summarized in Section 7.2.8 above.  Despite the implementation of these 
measures, however, there would be substantial short-term impacts of construction activities 
under FP 7 on the local communities, especially given the widespread extent of impacts 
and the lengthy duration of implementation of that alternative.   

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing FP 7.  
Engineering controls and OSHA procedures designed to mitigate risks to remediation 
workers would be instituted.  Implementation of FP 7 is estimated to involve 1,031,747 labor 
hours.   

The analysis in Appendix N of potential risks to workers from implementation of the 
floodplain alternatives indicates that implementation of FP 7 would result in an estimated 
9.52 non-fatal injuries to workers (average annual non-fatality injury estimate of 0.39) with a 
probability of 100% of at least one such injury, and an estimated 0.08 worker fatalities 
(average annual fatality estimate of 0.003), with a probability of 8% of at least one such 
fatality.  

                                                      

416  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
disposal or treatment facilities are evaluated under the relevant treatment/disposition alternatives. 
417  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2.  However, it should be noted that since the size of the area affected by FP 7 
is large and, in many places, contiguous, this alternative would have less space than the above-
discussed alternatives for the implementation of engineering measures and BMPs designed to 
minimize impacts, such as relocating a road or diverting a stream bed. 
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7.7.9 Implementability 

7.7.9.1 Technical Implementability  

The technical implementability of FP 7 has been evaluated in terms of the general 
availability of the technology involved (soil excavation and backfilling), the ability of this 
technology to be constructed and operated given site characteristics, the reliability of this 
technology, the availability of support facilities and resources, ease of undertaking 
corrective measures if necessary, and ability to monitor effectiveness.  

The differences between FP 7 and the previously discussed alternatives are that FP 7 
would involve the removal and backfilling of almost twice the acreage and volume of soil as 
would be involved in FP 6, over 5 times more than FP 4 or FP 5, over 9 times more than FP 
3, and about 29 times more than FP 2.  The area and volume of remediation in wetlands 
areas would also be correspondingly greater.  As a result, the logistical and technical 
difficulties in remediation and restoration efforts would increase substantially as well.   

General Availability of Technology:  FP 7 would use conventional construction equipment, 
engineering procedures, and controls to conduct the remediation and restoration efforts.  
The equipment, materials (with the exception of commercially available soils that would 
replicate existing wetland soils), technology, procedures, and personnel necessary to 
implement such activities are expected to be readily available.  Some specialized 
equipment would be used in and around environmentally sensitive areas, including vernal 
pools and wetlands, but these are also commercially available.  Further, methods to 
implement monitoring and institutional controls are expected to be readily available.  

Ability To Be Implemented:  Based on site characteristics, the excavation/backfill 
technology that would be utilized in FP 7 is suitable for implementation in the areas where it 
would be applied.  The construction of access roads and staging areas may temporarily 
affect flood storage and drainage characteristics during seasonal high water conditions and 
during periodic storm and flood events.  Engineering practices would be implemented to 
reduce the temporary impacts of such hydrology changes.  Although these would be 
designed to mitigate the potential impacts, the size and the contiguous nature of the 
remediation areas would make the success of these controls more uncertain than for the 
smaller alternatives.  In the long term, floodplain areas would be backfilled and returned to 
approximate original elevations, to the extent practical, thereby minimizing effects on flood 
storage capacity.   

Reliability:  Soil excavation with backfilling is considered a reliable means of reducing the 
potential for human and ecological exposure to soils containing PCBs.  Floodplain soil 
excavation has been implemented at other PCB-impacted sites across the country as 
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described in Section 7.2.5.2.  However, given the extent of disturbances under FP 7 and the 
fact that removal of the various wetlands habitats would frequently be over contiguous 
areas, re-establishment of pre-remediation conditions and functions of affected habitats 
through restoration measures is even more unlikely for this alternative than for those 
discussed above, as indicated in Section 7.7.5.3.   Similarly, the issues of OMM and 
replacement, if needed, would be complicated by the physical size of the affected area.    

Availability of Support Facilities and Resources:  Implementation of FP 7 would require 
construction of access roads and staging areas at various locations.  As noted previously, 
an estimated 49 acres of space would be needed for such facilities and appear to be 
available based on a conceptual site layout.  Development of access roads and staging 
areas would be sequenced and constructed appropriately over the implementation period 
for FP 7.  The volume and duration of necessary material storage (including final 
disposition) would depend upon the selected treatment/disposition alternative.  To provide 
sufficient materials for FP 7, multiple suppliers of backfill and planting materials may need to 
be used to fully support the project.  An evaluation would be performed during design 
activities to assess suitable material availability. 

Ease of Conducting Additional Corrective Measures:  If necessary, performing additional 
remediation at a later date would be possible using the same types of tools, equipment, and 
materials as in the original round of remediation.  Construction equipment, personnel, and 
materials are commercially available, and their use and effectiveness for this type of 
materials removal and backfill project are well known and documented.  Ease of 
implementation of the corrective measures would be directly related to the extent of the 
necessary additional corrective measure (i.e., area and/or volume to be addressed) and the 
ease of access (e.g., remoteness from roads, wetlands crossings, size and type of 
construction equipment).  

Ability to Monitor Effectiveness:  The effectiveness of FP 7 would be assessed by visual 
observation to evaluate such factors as vegetation re-growth and any signs of erosion or 
disturbance of restored areas. Monitoring procedures would be straightforward and 
implementable, although the amount of area to be covered is large and may be difficult to 
access in certain areas. 

7.7.9.2 Administrative Implementability  

The evaluation of administrative implementability of FP 7 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies.   
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Regulatory Requirements:  Implementation of FP 7 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action, unless those requirements are waived.  An evaluation of compliance 
with potential ARARs for FP 7 is provided in the Tables F-7.a through F-7.c in Appendix C 
and summarized in Section 7.7.4.  

Access Agreements:  Implementation of FP 7 would require GE to obtain permission for 
access to the properties where the work would be conducted or where the ancillary facilities 
would be located.  Although many of these areas are owned by the Commonwealth or the 
City of Pittsfield (which have agreed to provide access), it is anticipated that access 
agreements would be required from 70 to 80 other landowners.  Obtaining access to all 
these properties for the type of work and length of time that may be needed would likely be 
difficult and time-consuming.  If GE should be unable to obtain access agreements with 
particular landowners, GE would request EPA’s assistance.   

Coordination with Agencies:  Implementation of EREs and Conditional Solutions as part of 
FP 7 would require coordination with EPA and MDEP.  In addition, obtaining access to 
state-owned lands would require coordination with the state agencies that own that land.  
Finally, both prior to and during implementation of FP 7, GE would need to coordinate with 
EPA, as well as state and local agencies, to provide as-needed support with 
public/community outreach programs. 

7.7.10 Cost 

The estimated total cost to implement FP 7 is $195 M (excluding the costs of 
treatment/disposition of excavated soils).  The estimated capital cost for implementation of 
FP 7 is $188 M, assumed to occur over a 24-year construction period.  Estimated annual 
OMM costs (for a 5-year inspection and maintenance program for the restored excavation 
and staging/access road areas) range from $20,000 to $558,000 per year (depending on 
which reach is being monitored) resulting in a total cost of $7.2 M.  The following 
summarizes the total costs estimated for FP 7.   

FP 7 Est. Cost Description 

Total Capital Cost  $188 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $7.2 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$195 M Total cost of FP 7 in 2010 dollars 
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The total estimated present worth of FP 7, which was developed using a discount factor of 
7%, a 24-year construction period, and an OMM period of 5 years on a reach-specific basis, 
is approximately $97.1 M.  More detailed cost estimate information and assumptions for 
each of the floodplain alternatives are included in Appendix Q.  

As noted above, these costs do not include the costs of associated sediment/riverbank 
remediation or the costs of treatment/disposition of the removed floodplain soils. The 
estimated cost for the combination of FP 7 and SED 8 is presented in Section 8.2.9, and the 
estimated costs for combinations of FP 7 with the various treatment/disposition alternatives 
are presented in Section 10.   

7.7.11 Overall Protectiveness of Human Health and the Environment - Conclusion 

As explained in Section 7.7.2, the evaluation of whether FP 7 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  FP 7 would be effective in reducing the potential for human and 
ecological exposure to PCBs in floodplain soils by the removal of 631,000 cy of PCB-
containing soil over 387 acres, containing 38,900 lbs of PCBs.  The removed soil would be 
replaced with clean backfill, which would be revegetated.  However, FP 7 would have 
substantial long-term adverse impacts on many species, including the likely loss of some 
sensitive species from portions of the PSA, as discussed in Section 7.7.5.3, and thus would 
actually increase the risks to biota in the Rest of River as a result of habitat loss.  

Compliance with ARARs:  As discussed in Section 7.7.4, FP 7 could be designed and 
implemented to achieve many of the ARARs pertinent to this alternative, but several 
potential ARARs would not be met.  As a result, to the extent that those regulatory 
requirements constitute ARARs, the ones that would not be met would need to be waived 
by the EPA as technically impracticable (or on some other ground) under CERCLA and the 
NCP.  

Human Health Protection:  Accepting EPA’s HHRA, FP 7 would be protective of human 
health.  As discussed in Section 7.7.6.1, implementation of FP 7 would achieve, in all 
human exposure areas, either:  (1) the RME IMPGs based on a 10-6 cancer risk and a non-
cancer HI of 1; or (2) in certain direct-contact EAs, an average of 2 mg/kg (the residential 
standard specified in the CD).  FP 7 would further ensure protection of human health 
through implementation of EREs and Conditional Solutions where necessary to address 
reasonably anticipated future uses.   
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Environmental Protection:  As discussed in Section 7.7.6.2, FP 7 would achieve the 
ecological IMPGs based on EPA’s ERA (depending, for piscivorous mammals, on the 
associated sediment concentrations).  Specifically, FP 7 would achieve the following:  (1) 
the lower-bound IMPG for amphibians in all 66 vernal pools evaluated; (2) the lower-bound 
IMPG for omnivorous/carnivorous mammals in all averaging areas in the PSA; (3) the target 
floodplain soil IMPG levels for insectivorous birds in all averaging areas in the PSA; and (4) 
the target floodplain soil level associated with the lower-bound IMPG for piscivorous 
mammals in both of the PSA averaging areas if the associated sediment concentration in 
those areas is 1 mg/kg or less, and the upper-bound target floodplain soil level if the 
associated sediment concentration is at or below 3 mg/kg (or 5 mg/kg in Reaches 5C/5D/6).  

As previously noted, however, achievement of IMPGs is a balancing factor under the 
Permit; it is not determinative of whether an alternative would provide overall environmental 
protection.  As EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d).  In particular, “it is 
important to determine whether the loss of a contaminated habitat is a greater impact than 
the benefit of providing a new, modified but less contaminated habitat” (EPA, 2005d, p. 6-
6).  

In this case, as discussed in Sections 7.7.8 and 7.7.5.3, implementation of FP 7 would 
result in substantial and widespread short-term and long-term adverse impacts on the 
environment as a result of its removal or disturbance of 436 acres of land, including 175 
acres of floodplain forest, 68 acres of shrub and shallow emergent wetlands, 20 acres of 
deep marshes and backwaters, and 17 acres from 61 vernal pools in the floodplain of the 
PSA.  The removals and disturbances in these sensitive floodplain habitats would have 
long-lasting negative consequences for the plants and animals that utilize those habitats, 
including those subject to the IMPGs that would be achieved.  For example, the attainment 
of the lower-bound amphibian IMPGs in all vernal pools would require extensive excavation 
and soil replacement in most of those pools.  As discussed in Section 7.3.5.3, those 
activities would have substantial and long-lasting adverse impacts on the vernal pool 
amphibians that the IMPGs are designed to protect, including the potential loss of such 
amphibians from the pools.  Similar considerations apply to other wildlife receptor groups as 
well.  Due to these substantial adverse ecological impacts, based on the balancing called 
by EPA guidance, FP 7 would have a net negative impact on the environment and thus 
would not provide overall protection of the environment. 

Summary:  Based on the above considerations, FP 7 would provide overall protection of 
human health.  However, due to the substantial and widespread short-term and long-term 
ecological harm that would result from its implementation, FP 7 would not provide overall 
protection of the environment. 
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7.8 Evaluation of Floodplain Alternative 8 

7.8.1 Description of Alternative 

FP 8 would involve the removal and backfill of floodplain soils to achieve average PCB 
concentrations that would meet the mid-range RME IMPGs for human health and lower-
bound IMPGs for amphibians in vernal pools, as well as removal of any additional soils 
within the top foot that contain PCB concentrations at or above 50 mg/kg.  Specifically, this 
alternative has been developed to achieve the following IMPGs: 

• The mid-range RME IMPGs for human health (i.e., those based on a 10-5 cancer risk or 
a non-cancer HI of 1, whichever is lower) based on direct contact with floodplain soils; 

• The mid-range RME IMPGs for human health (i.e., those based on a 10-5 cancer risk or 
a non-cancer HI of 1, whichever is lower) based consumption of agricultural products 
from the floodplain; and 

• The lower-bound IMPG for amphibians in vernal pools. 

This alternative would involve removing and replacing floodplain and vernal pool soils as 
necessary to achieve average PCB concentrations in the top foot of the relevant averaging 
areas that are equal to or less than the above-mentioned IMPGs.  In addition, this 
alternative would involve the removal and backfill of any additional soils within the top foot 
that contain PCB concentrations at or above 50 mg/kg.  Lastly, this alternative would 
involve the removal and backfill of soils in the top 3 feet in the Heavily Used Subareas of 
Frequent-Use EAs (described in Section 4.2.1 and shown on Figures 4-3a-d) as necessary 
to achieve average PCB concentrations in the 0- to 3-foot depth increment in these areas 
that are equal to or less than the mid-range IMPGs based on human direct contact.  
Average concentrations have been based on the 95% UCL of the spatially weighted mean, 
as discussed in Section 4.4.2.   

Summary of Removal Areas and Volumes 

FP 8 would involve the removal and backfill of approximately 177,000 cy of soil across 
approximately 108 acres of the floodplain.  The locations of these removal areas are shown 
on Figure 7-7, and a detailed breakdown of the removal areas, volumes and resulting EPCs 
associated with FP 8 is included in Tables 7-49 through 7-54.  This 177,000 cy removal 
volume includes 97,000 cy (58 acres) associated with achieving the IMPGs for human 
health; 29,000 cy (18 acres) associated with achieving the lower-bound IMPG for 
amphibians in vernal pools; and 51,000 cy (32 acres) associated with removal of the top 
foot of soil with PCB concentrations at or above 50 mg/kg.  
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Summary of Affected Habitat  

FP 8 would involve the removal and backfill of soil across approximately 108 acres in 
various types of habitats.  The approximate acreages of those general habitat types with 
associated removal volumes, are as follows:418 

• 18 acres (29,000 cy) of vernal pool habitat, which include portions of 61 different vernal 
pools;  

• 50 acres (83,000 cy) of floodplain wetland forest habitats (consisting mainly of 
transitional floodplain forest and red maple swamp); 

• 25 acres (41,000 cy) of shrub and shallow emergent wetland habitats (consisting of 
shrub swamp, wet meadow, and shallow emergent marsh);  

• 2.9 acres (5,000 cy) of deep marsh habitat; 

• 3.9 acres (7,000 cy) of disturbed upland habitats (consisting of agricultural field habitat 
and cultural grasslands habitat); 

• 1.2 acres (3,000 cy) of upland forested habitats (consisting mainly of northern 
hardwoods-hemlock-white pine forest and red oak-sugar maple transition forest); and 

• 5.6 acres (10,000 cy) of habitat of currently unmapped community types.419 

In addition to the above-described areas associated with excavation/backfill activities, 
floodplain habitat would also be affected by the construction and use of access roads and 
staging areas.  Conceptual construction plans indicate that FP 8 would require 23 staging 
areas, which would occupy a total of 11 acres (2.8 acres of which would be within the 
floodplain), and 13 miles of temporary access roads covering 31 additional acres assuming 
                                                      

418  This detailed breakdown of removal areas and volumes by habitat type was generally conducted 
using the Woodlot (2002) habitat community mapping between the Confluence and Woods Pond 
Dam, with revisions based on the habitat categories described in Section 5.3.  As noted above, both 
the acreages of impact and the removal volumes have been rounded, with the result that the sum of 
the numbers given for each habitat type may not exactly match the total impacted acreage and 
removal volume for this alternative.       
419  These impacts would occur mostly in the Reach 7 floodplain, where the Woodlot habitat 
community mapping is absent.  Based on review of information from MassGIS and aerial photography, 
remediation activities under FP 8 within Reach 7 would be conducted primarily within existing 
disturbed upland areas (3 acres), with additional impacts occurring in forested uplands (1.2 acres) and 
wet meadow/emergent marsh (1.3 acres).    
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a 20-foot road width (7.2 miles and 17 acres of which would be within the floodplain).  
These facilities would be located in all of the above habitats, with those located within the 
Woodlot (2002) mapping coverage situated mainly in floodplain forest (5.1 acres), shrub 
and shallow emergent wetlands (6.3 acres), and disturbed upland habitats (5.7 acres).420  
The locations of these staging areas and access roads are shown on Figure 7-7. 

Conceptual Remedial Approach 

The conceptual remedial approach for FP 8 would be generally the same as that described 
for the other floodplain removal alternatives.  Conventional construction equipment would 
be used to construct access roads and staging areas, clear and grub existing vegetation, 
remove and replace soil, and conduct restoration activities.  As previously described, some 
specialized construction equipment, materials, and specific engineering practices would be 
used in an attempt to mitigate the potentially negative impacts of construction in and around 
vernal pools and other wetland areas.   

During development of the conceptual plans for this Revised CMS Report, the locations of 
the staging areas and access roads for FP 8 were selected, considering site conditions 
(e.g., topography, habitat type, presence of residential areas, etc.) observed through site 
visits and aerial photographs, in an effort to minimize impacts on sensitive habitats and local 
communities to the extent practical (see Section 5.2.2).  As noted for the alternatives 
discussed above, areas were specifically selected based on accessibility, existing land use, 
habitat use, and location relative to the floodplain; and an effort was made, where 
practicable, to avoid sensitive wildlife habitats (e.g., forested floodplain areas, vernal pools, 
other wetlands) and to utilize existing infrastructure, while avoiding (where practical) travel 
through densely populated areas.  This evaluation has lead to the locations of staging areas 
and access roads shown on Figure 7-7.  Further evaluations of the locations for staging 
areas, access roads, and other supporting infrastructure would be conducted during design.  

For purposes of the evaluations in this Revised CMS Report, it is assumed that FP 8 would 
include restoration of areas that are directly impacted by the floodplain removal activities 
and associated access roads and staging areas.  The restoration methods that are 
                                                      

420  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under FP 8 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas (13 
acres), with additional impacts occurring in forested uplands (5.2 acres), forested wetlands (0.2 acre), 
and wet meadow/emergent marsh (0.5 acre).  Impacts associated with access roads and staging 
areas in Reach 7 would total approximately 2 acres (i.e., 0.1 acre of disturbed upland, 1.5 acres of 
forested uplands and 0.4 acres of wetlands).  There would be no impacts in Reach 8 from construction 
of access roads or staging areas. 
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assumed to be utilized under FP 8, subject to development of a more detailed restoration 
plan during design, would include the conceptual methods described in Section 5.3.4.3 for 
the floodplain forest habitat, Section 5.3.5.3 for the shrub and shallow emergent wetlands, 
Section 5.3.6.3 for the deep marshes, Section 5.3.7.3 for the vernal pools, and Section 
5.3.8.3 for the affected upland habitats.  

It is estimated that FP 8 would take approximately 7 years to complete if implemented 
independently from other River-related remedial activities.  However, assuming that 
floodplain remediation would be coordinated with sediment remediation, the time to 
complete FP 8 would likely be different depending on the sediment remediation alternative 
selected.  Nevertheless, for purposes of the evaluations in this section, it has been 
assumed that FP 8 would take 7 years.   

As described for the other removal alternatives, FP 8 would include institutional controls 
and/or other mechanisms to address reasonably anticipated future uses and activities for 
which this alternative would not meet otherwise applicable standards.  These 
controls/mechanisms would include the use of EREs and Conditional Solutions where 
appropriate, as well as periodic inspections and reviews of floodplain properties to assess 
any changes in use, followed by additional remediation if necessary to be protective for the 
new use, as described in Section 4.6.  

After remediation activities within a given area are completed, periodic monitoring and 
maintenance would be conducted of the backfilled/restored areas.  For the purposes of this 
Revised CMS Report, monitoring and maintenance are assumed to occur for 5 years 
following remedy implementation within a given area.  The components of this OMM 
program are anticipated to include those described in Section 4.5 and outlined for the 
affected floodplain habitats in the restoration methods subsections in Section 5.3.  

7.8.2 Overall Protection of Human Health and the Environment - Introduction 

As discussed in Section 7.1.2, the evaluation of whether a floodplain soil remedial 
alternative would provide overall human health and environmental protection relies heavily 
on the evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; 
(b) compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether FP 8 would be protective of human health and the environment is presented at the 
end of Section 7.8 so that it can take account of the evaluations under those other criteria, 
as well as other aspects of the alternative and other factors relevant to the protection of 
health and the environment. 
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7.8.3 Control of Sources of Releases  

Existing floodplain soil conditions are not a significant source of PCB releases to the River.  
As stated previously, the floodplain is generally flat, well vegetated and depositional in 
nature, greatly reducing the potential for PCBs in the floodplain soil to scour and be 
transported to the River.   

Open excavations during construction could serve as a short-term temporary source of 
some releases during an extreme weather event.  Such potential releases would be 
controlled using conventional engineering practices.   

7.8.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 8 in accordance with directions from EPA are listed in Tables F-8.a through F-8.c 
in Appendix C.421  FP 8 could be designed and implemented to achieve many of those 
ARARs,422 but, as with FP 3 through FP 7, there are a number of potential location-specific 
and action-specific ARARs that would not be met by FP 8.  These are the same potential 
ARARs as described in Section 7.3.4, and include a number of federal and state regulatory 
requirements relating to ecological protection (including regulations applicable to the Upper 
Housatonic ACEC).  To the extent that these requirements constitute ARARs, they would 
need to be waived by EPA as technically impracticable to meet (or on some other ground) 
under CERCLA and the NCP. 

In addition, for the same reasons discussed for FP 2 in Section 7.2.4, it is possible that, in 
the unlikely event that excavated floodplain soils should be found to constitute hazardous 
waste (which is not anticipated) and that the temporary staging areas for the handling of 
those soils are subject to federal and/or state hazardous waste regulations, the staging 
areas may not meet certain locational and/or technical requirements for the storage of 
hazardous waste.  In that unlikely event, as also discussed in Section 7.2.4, those 
requirements should be waived by EPA as technically impracticable to meet. 

                                                      

421  For the reasons discussed in Section 2.1.3, a number of the regulatory requirements listed as 
location- or action-specific ARARs do not constitute ARARs for the Rest of River remedial action, but 
are listed in these tables as potential ARARs per EPA’s direction. 
422 As discussed for FP 2 in Section 7.2.4 (footnote 336), it is assumed that EPA would make the 
determinations necessary in connection with certain requirements. 
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7.8.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for FP 8 includes evaluation of the 
magnitude of residual risk, the adequacy and reliability of the alternative, and any potential 
long-term adverse impacts on human health or the environment.  Each of these 
considerations is discussed below. 

7.8.5.1 Magnitude of Residual Risk  

Evaluation of the magnitude of residual risk associated with FP 8 includes consideration of 
the length of time and extent to which this alternative would reduce potential exposure to 
PCBs, estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as institutional 
controls.  

FP 8 would reduce potential exposures of humans and ecological receptors to PCBs in 
floodplain soil by removing approximately 177,000 cy of PCB-containing soil over 
approximately 108 acres of floodplain (see Figure 7-8).  The reduction in potential exposure 
and associated risk would occur upon completion of the remediation in a given area.  

As discussed further in Section 7.8.6.1, the average floodplain soil concentrations in all of 
the human health averaging areas following implementation of FP 8 would be equivalent to 
or lower than those associated, based on EPA’s HHRA (under RME assumptions), with a 
cancer risk of 10-5 and a non-cancer HI of 1.  In addition, as discussed in Section 7.8.6.2, 
implementation of FP 8 would result in average concentrations equivalent to or lower than 
all ecological IMPGs based on EPA’s ERA in all averaging areas (depending, for 
piscivorous mammals, on the associated sediment concentrations).423  The average post-
remediation PCB EPCs in the top foot within the human health and ecological averaging 
areas following implementation of FP 8 are shown in Tables 7-49 through 7-54.  (Table 7-49 
also shows the post-remediation concentrations in the top 3 feet in Heavily Used 
Subareas.)   

PCBs would also remain at depths below those described above.  In the event that future 
exposure to such deeper soil were reasonably anticipated in particular areas, it would be 
addressed by EREs and/or Conditional Solutions.  Additionally, EREs and Conditional 

                                                      

423  As discussed in Section 1.2, GE does not agree with many of the assumptions and inputs used in 
EPA’s HHRA and ERA and thus does not agree that levels based on those risk assessments are an 
appropriate measure of risks to human health or the environment. 
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Solutions would be implemented where necessary to address potential risks from future 
uses that are reasonably anticipated based on realistic assumptions.   

7.8.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of FP 8 has included an assessment of the use of 
technologies under similar conditions, the general reliability of those techniques, reliability of 
OMM, and the potential need to replace technical components.  The technology and 
implementation of FP 8 would be generally the same as described for the other removal 
alternatives.  However, because FP 8 would affect more of the floodplain than most of the 
other alternatives (all except for FP 6 and FP 7), the logistical issues associated with such a 
large remediation project would be much more complex.   For example, FP 8 would 
remediate approximately 1½ times the area of FP 4 and FP 5, 2½ times more area than FP 
3, and 8 times more area than FP 2.  

Use of Technology Under Similar Conditions 

FP 8 relies primarily on the removal of floodplain soils, followed by backfilling of the 
excavations and performance of restoration activities.  Excavation of soils from floodplain 
environments has been implemented at a number of sites across the country, as discussed 
in Section 7.2.5.2.  Restoration was discussed separately in Section 5.3.  

General Reliability and Effectiveness 

The removal and backfill of soil would reliably, effectively, and permanently reduce the 
concentrations of PCBs in the removal areas.  Following backfilling, it is assumed that 
excavated and other disturbed areas would be subject to restoration and replanting, using 
the restoration methods described for the affected habitats in Section 5.3.  However, there 
are significant constraints on the ability to re-establish the pre-remediation conditions and 
functions of such habitats.  Those constraints and the consequent likelihood of restoration 
success are discussed in Sections 5.3.4.4 for forested floodplain habitats, 5.3.5.4 for shrub 
and shallow emergent wetlands, 5.3.6.4 for deep marsh habitat, 5.3.7.4 for vernal pools, 
and 5.3.8.4 for forested upland habitats.  These issues are discussed further in Section 
7.8.5.3. 

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following the construction phase of FP 8, a monitoring and maintenance program would be 
implemented for those areas subject to restoration measures.  Both the removal areas and 
those portions of the floodplain disturbed during construction of access roads and staging 
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areas would be monitored through periodic inspections to ensure that the planted 
vegetation is surviving and growing, to identify areas (if any) where the backfill is eroding 
and in need of repair, and to evaluate the conditions of the affected vernal pools and other 
wetlands.  Any deficiencies noted during the inspections would subject to maintenance, 
repair, and other corrective actions performed as necessary and practicable.  Periodic 
inspection of the replanted, backfilled, and restored areas is considered a reliable means of 
tracking the restoration activities.  Labor and materials needed to monitor and perform any 
maintenance activities required following implementation of FP 8 are considered readily 
available.   

Because access roadways will be removed after construction, maintenance, if required, 
could be difficult to implement in certain areas of the floodplain, due to remoteness, wet 
areas, and vegetation growth.  The ease of access may change based on seasonal 
conditions.  It could be especially difficult to conduct supplemental planting activities in 
difficult-to-access locations, to which plant materials would have to be carried from the 
closest roadways. 

Technical Component Replacement Requirements 

If significant erosion, plant loss, or other problematic conditions were observed as part of 
the OMM program in the restored floodplain areas, an assessment would be conducted to 
determine the cause, as well as the need for, methods of, and practicability of repair.  
Depending on the timing, and location of the repair, access roads and staging areas may 
need to be temporarily constructed in the floodplain.  It is anticipated that if small repairs or 
replacement were necessary, they could be implemented using the same types of methods 
and materials used during the initial backfilling/restoration activities.  Periodic small-scale 
inspections and repairs would pose no appreciable risks to humans and ecological 
receptors that use/inhabit the floodplain in these areas.  The repair or replacement of larger 
areas could require more extensive disturbance in the floodplain. 

7.8.5.3 Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of FP 8 on human health or the 
environment has included consideration of the items discussed below.   

Potentially Affected Populations 

Implementation of FP 8 would have long-term effects on humans and wildlife populations 
through changes in the natural environment and habitat.  For humans, implementation of 
FP 8 would affect the aesthetics and recreational use of the floodplain.  For wildlife, 
implementation of FP 8 would remove and replace several habitat types (described in 
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Section 7.8.1).  Wildlife associated with these habitats includes a variety of mammals, birds, 
reptiles, and amphibians.  In particular, FP 8 would affect portions of the mapped Priority 
Habitats of 29 state-listed rare species, as described in Appendix L.  The long-term impacts 
of FP 8 on the affected habitats and their associated biota are discussed in the next 
sections. 

Overview of Long-Term Ecological Impacts 

FP 8 would impact a total of approximately 150 acres, including 108 acres due to floodplain 
soil removal and an additional 42 acres (20 of which are in the floodplain) for the 
construction and use of access roads and staging areas.  The great majority of these 
impacts would occur in the PSA and would affect all habitat types.  Overall, the long-term 
impacts on vernal pools would be similar to those of FP 7, and the long-term impacts on the 
other habitat types would fall between those of FP 4 and FP 6.  Those long-term impacts 
described further in the following sections.  

Long-Term Impacts on Floodplain Forest Habitats and Biota  

FP 8 would impact a total of approximately 55 acres of floodplain wetland forest habitats in 
the PSA (within the Woodlot habitat mapping coverage), including 50 acres due to soil 
removal and 5.1 acres for access roads and staging areas.  These disturbances would 
include the clearing of a number of large forested areas.  As a result, despite the 
implementation of restoration measures, the forested floodplain habitats and the biota that 
use them would experience various long-term adverse effects.  The long-term impacts of 
remediation activities on floodplain forest habitats were described generally in Section 
5.3.4.4.  Since the extent of the cleared areas under FP 8 would be greater than under all 
other floodplain alternatives except FP 6 and FP 7, the long-term impacts would be 
correspondingly greater and the path and rate of recovery could take longer and would be 
even more uncertain.   For FP 8, the long-term impacts on floodplain forests would include 
the following: 

• Due to the removal of mature trees from various areas comprising 55 acres of the 
forested floodplain, a loss of mature forested habitat in those areas for the lengthy 
period until such a forest is re-established – which would be expected to be at least 50 
to 100 years, but could well take longer and would be unreliable in large cleared areas 
due to cumulative stresses from floods, changes in microclimate, changes in hydrology, 
and colonization of invasive species; 

• Loss of coarse woody debris that is used as structural wildlife habitat and of the annual 
leaf litter that provides cover habitat for numerous woodland species; 
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• Changes in soil composition, chemistry, and stratigraphy due to the replacement of 
existing forested wetland soils with soils that would not match the characteristics of 
those existing soils and due to the soil compaction that would result from the use of 
heavy equipment; 

• Loss of the forest wildlife species (including state-listed rare species, discussed 
separately below) that currently utilize the mature forested habitats that would be 
removed; and 

• Fragmentation of the existing largely undisturbed forested floodplain/riparian corridor in 
the PSA, thereby disrupting the dispersal and migratory movements of wildlife species 
that depend on that corridor.  

Long-Term Impact on Vernal Pools and Vernal Pool Biota 

FP 8 includes excavation and replacement of surface soils in 18 acres of vernal pool 
habitat, including portions of 61 of the 66 vernal pools in the PSA.  This extensive direct 
impact to the vernal pools would be comparable to that of FP 7 and greater than that of 
any of the other floodplain alternatives.  The direct long-term impacts on the vernal pools 
subject to remediation under FP 8 would be essentially same as those described in 
Section 5.3.7.4 and discussed for FP 7 in Section 7.7.5.3.  These include long-lasting 
changes in the hydrology of the vernal pools (which is extremely difficult to reproduce), 
soil conditions in the pools (due to the inability of replacement soils to match the 
characteristics of the existing vernal pool soils), and the vegetative characteristics of the 
pools (due to the loss of the complex and mature organic vegetative composition of the 
pools).  There is also a high probability that invasive or other undesirable plant species 
and animal predators (such as green frogs, bullfrogs, and invertebrates) would invade 
pools where they did not previously exist.  These alterations would, in all likelihood, result 
in the loss of obligate vernal pool species from at least many of the pools.   

In addition, FP 8 would affect varying portions of the 100-foot and 100 to 750-foot zones 
around the vernal pools in the PSA – ranging up to 94% of the 100-foot zone and 26% of 
the 100-750 foot zone around individual pools – due to floodplain soil removal and 
construction of access roads.  In total, FP 8 would affect 22 acres within 100 feet and 88 
acres within the 100- to 750-foot zones of the vernal pools in the PSA.  For the reasons 
discussed in Section 5.3.7.4, these disturbances would likely disrupt important aspects of 
those areas’ non-breeding functions for the vernal pool amphibians.  Similarly, FP 8 would 
reduce the connectivity among the various vernal pools in the floodplain and between the 
vernal pools and the nearby non-breeding habitats.   
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Overall, given the extensive impacts of FP 8 on the vernal pools in the floodplain and on 
the forested habitats around the vernal pools, it is highly likely that the characteristics that 
contribute to vernal pool functions would not be re-established for many, if not most, of 
the affected pools.  

Long-Term Impacts on Shrub and Emergent Wetland Habitats and Biota 

FP 8 would impact a total of approximately 34 acres of shrub and emergent wetland 
habitats in the PSA (within the Woodlot habitat mapping coverage), encompassing shrub 
swamp, wet meadow, shallow emergent marsh, and deep marsh habitats).  These 
impacted areas include 28 acres due to soil removal and 6.4 acres for access roads and 
staging areas.  The long-term impacts of remediation activities on these wetland habitats 
were described generally in Sections 5.3.5.4 (for shrub and shallow emergent wetlands) 
and 5.3.6.4 (for deep marshes).  These impacts include: changes in soil stratigraphy due 
to the soil compaction that would result from the use of heavy equipment; changes in soil 
composition and chemistry due to the replacement of existing wetland soils with soils that 
would not match the characteristics of those existing soils; changes in the hydrology of 
these wetlands due to impacts on the swales, drainage features, and microtopography 
that influence the hydrology; and changes in vegetative characteristics due to the 
changes in soil and hydrological conditions.  These impacts would alter the characteristics 
of the wetlands and their wildlife communities and would last until soil and hydrological 
conditions similar to pre-remediation conditions return through flooding and the other 
natural processes that originally formed these habitats.  The time necessary for this 
recovery is uncertain and could be a decade or more.  During this period, the wildlife that 
use these wetlands would be lost.  In fact, even after the return of soil and hydrological 
conditions resembling prior conditions, the biotic communities that are re-established may 
not match the pre-remediation communities in certain respects.  For example, there would 
be high potential for proliferation of invasive plants, and the return of certain sensitive 
species, including state-listed wildlife species, would be doubtful.  

Long-Term Impacts on Upland Habitats 

FP 8 would impact a total of approximately 12 acres of upland habitats in the PSA (within 
the Woodlot habitat mapping coverage), including approximately 5.1 acres due to soil 
removal and 7.0 acres for access roads and staging areas.  The impacted areas would 
include 9.6 acres of disturbed upland habitats (agricultural fields and cultural grasslands) 
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and 2.5 acres of upland forest habitats.424  The potential for long-term post-restoration 
impacts of remediation activities on these upland habitat types was described generally in 
Section 5.3.8.4 and is summarized below. 

The majority of the upland acreage affected by FP 8 consists of already disturbed upland 
habitats, such as agricultural fields and cultural grasslands.  In those areas, there could be 
some individual impacts, since even these disturbed habitats may provide specific 
ecological functions, such as serving as nesting habitat for wood turtles.  In general, 
however, as these areas support altered or early successional plant communities that have 
limited ecological value, no significant long-term impacts would be expected from the 
remediation in these areas.  The remaining impact would occur to upland forest habitats, 
broadly dispersed through the PSA.  The clearing and removal of trees in these areas 
would have long-term adverse impacts on this habitat and the wildlife that use it due to the 
lengthy time necessary for the regrowth of mature trees.  Due to the limited extent and 
dispersed nature of these impacts, FP 8 would not be expected to have a major overall 
long-term impact on the upland forested habitats in the PSA, considered by themselves.  
However, it would contribute to the overall loss of forested habitats in the PSA resulting 
from FP 8, with the long-term impacts discussed above for floodplain forests.  

Long-Term Impact on State-Listed Species 

As noted above, FP 8 would affect portions of the Priority Habitats of 29 state-listed 
species.   As discussed in the MESA assessments in Appendix L, it is anticipated that FP 8 
would involve a take of at least 26 of these species and would adversely affect a significant 
portion of the local population of at least 5 of them.  The table below lists the 29 stated-
listed species whose Priority Habitat would be affected by FP 8, along with those for which 
FP 8 would result in a take and those for which FP 8 would impact a significant portion of 
the local population: 

Table 7-55 – Impacts of FP 8 on State-Listed Species  

Species with Priority Habitat Affected 
by FP 8 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes Likely 

Arrow clubtail Yes No 

Bald eagle Possibly No 

                                                      

424  In addition, as noted in Section 7.8.1, FP 7 would also affect approximately 24 acres of upland 
habitats outside the Woodlot community mapping coverage (16 acres of disturbed upland habitats and 
8 acres of upland forest). 
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Species with Priority Habitat Affected 
by FP 8 Take? 

Impact on Significant 
Portion of Local 

Population? 

Black maple Yes Yes 

Bristly buttercup Yes Yes 

Brook snaketail Yes Likely 

Bur oak Yes No 

Common moorhen Yes No 

Crooked-stem aster Yes Possibly 

Foxtail sedge Yes Unlikely 

Gray’s sedge Yes No 

Hairy wild rye Yes Unlikely 

Intermediate spike-sedge Yes Yes 

Jefferson salamander Yes Yes 

Longnose sucker No No 

Mustard white Yes Unlikely 

Narrow-leaved spring beauty Yes Possibly 

Ostrich fern borer moth Yes Likely 

Rapids clubtail Yes Unlikely 

Riffle snaketail Yes Possibly 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes Unlikely 

Stygian shadowdragon Yes No 

Triangle floater Unlikely No 

Tuckerman’s sedge Yes Yes 

Wapato Yes Possibly 

Water shrew Yes Possibly 

Wood turtle Yes Likely 

Zebra clubtail Yes No 

 
Long-Term Impact on Other Floodplain Functions  

FP 8 would also affect the other floodplain functions described above (see Sections 5.3.4.1 
and 5.3.4.4).  For example, the floodplain forest removal would cause a decrease in 
floodplain roughness due to the loss of woody vegetation and coarse woody debris, 
presence of sparsely vegetated areas, and altered microtopography, resulting in a long-
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term reduction in the floodplain’s flood flow alteration function, with increased flood flow 
velocities, more erosion, and less infiltration, at least in some areas.  Similarly, FP 8 could 
have a long-term term impact of uncertain length on the floodplain’s functions of 
groundwater recharge/discharge and water quality maintenance, nutrient processing, and 
production export.  

Long-Term Impact on Aesthetics and Recreational Use 

Implementation of FP 8 would have long-term impacts on the aesthetic features of the 
natural environment.  The natural appearance of the floodplain after the remediation and 
restoration would not be the same as prior to remediation, FP 8 would result in the loss of 
approximately 58 acres of forested communities (including both floodplain and upland 
forested areas – more than FP 2 through FP 5.  These areas would look markedly different 
for a long time after remediation because the time for a replanted forest community to 
develop an appearance comparable to its current appearance would be generally 
commensurate with the age of the community prior to remediation, which would be 50 to 
100 years or more.  

The floodplain areas that would be remediated under FP 8 include areas used for bank 
fishing, canoeing (canoe launches), hiking, general recreation, and hunting.  As a result, 
these recreational activities would be substantially disrupted by the implementation of FP 8.  
These disruptions would last not only during the remediation period, but until the areas have 
sufficiently recovered to support such uses.  Those disruptions would be greater in extent 
and duration than under FP 2 through FP 5, but less than under FP 6 and FP 7.   

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate long-term impacts to the floodplain resulting from implementation of 
FP 8, a variety of restoration measures are available.425  The restoration methods for the 
types of habitats that would be affected by this alternative are described in the restoration 
methods subsections in Section 5.3.  However, as also described in that section and 
discussed above, implementation of these restoration methods would not prevent long-term 
impacts from the remediation, especially on the affected forested floodplain habitats and the 
vernal pools and the biota that depend on those habitats.    

                                                      

425  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2.  
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7.8.6 Attainment of IMPGs 

This section describes the extent to which FP 8 would achieve the IMPGs for both human 
health and ecological protection.  These comparisons are presented in Tables 7-49 through 
7-54 for the pertinent human and ecological averaging areas.  The time frame to achieve 
any IMPGs would be the same as that required to complete the remedy in a particular area 
(i.e., the reduction in soil concentrations would occur upon completion of backfill 
placement). 

7.8.6.1 Comparison to Human Health-Based IMPGs 

For direct contact with soils, FP 8 would achieve, at a minimum, the RME IMPGs based on 
a 10-5 cancer risk and a non-cancer HI of 1 in all 120 direct contact EAs, and in all 12 
Heavily Used Subareas (Table 7-49).  Similarly, FP 8 would achieve the RME IMPGs based 
on a 10-5 cancer risk and a non-cancer HI of 1 in all 14 farm areas evaluated for 
consumption of agricultural products (Table 7-50).  These comparisons are shown in detail 
in Tables 7-49 and 7-50 for all human exposure areas evaluated in Reaches 5 through 8.426  

7.8.6.2 Comparison to Ecological IMPGs 

FP 8 would achieve the ecological IMPGs in all averaging areas (depending, for piscivorous 
mammals, on the associated sediment concentrations),427 as described below: 

• For amphibians, FP 8 would achieve the lower-bound IMPG in all 66 of the vernal pools 
in the PSA (covering approximately 34 acres) (Table 7-51).  

• For omnivorous/carnivorous mammals, FP 8 would achieve the lower-bound IMPG in 
all averaging areas (Table 7-52). 

                                                      

426  In addition to the comparisons mentioned in the text, as shown in Tables 7-49 and 7-50, FP 8 
would achieve the RME IMPGs based on a 10-6 cancer risk in 10 EAs and 3 Heavily Used Subareas 
and in 5 farm areas evaluated for consumption of agricultural products.  However, it would achieve the 
CTE IMPGs based on a 10-6 cancer risk in 119 EAs and all 12 Heavily Used Subareas and in 13 farm 
areas evaluated for consumption of agricultural products. 
 
427  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, FP 8 
has been paired with SED 9.  The evaluation of that combination of alternatives in Section 8.2.5.2 has 
assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on the 
actual sediment concentrations achieved under SED 9, thus avoiding the need to consider the pre-
determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3). 
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• For insectivorous birds, FP 8 would achieve the target floodplain soil IMPG levels in all 
averaging areas for all three of the sediment target levels evaluated (Table 7-53).  

• For piscivorous mammals, FP 8 would achieve the upper-bound floodplain soil IMPGs 
in both averaging areas if the associated sediment concentration in those areas were 1 
mg/kg or less (Table 7-54).  If the sediment level were 3 or 5 mg/kg, FP 8 would 
achieve the upper-bound soil IMPG in one of the averaging areas (5C/5D/6), but would 
not achieve the lower-bound IMPG in either.428  

These comparisons are shown in detail in Tables 7-51 through 7-54 for all ecological 
averaging areas in the PSA.  

7.8.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which FP 8 would reduce the toxicity, mobility, or volume of PCBs in 
floodplain soils is discussed below.  

Reduction of Toxicity:  FP 8 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the floodplain soils.  However, if NAPL, drums of liquid, or the like 
should be encountered during floodplain excavation (which is not anticipated), those wastes 
would be segregated and sent off-site for treatment and disposal. 

Reduction of Mobility:  As previously noted, the existing conditions of the floodplain are 
predominantly depositional and stable due to generally low water velocities during 
inundation and the presence of vegetation.  Therefore, PCBs in existing floodplain soils do 
not represent a significant potential source for mobility and migration. 

Reduction of Volume:  FP 8 would reduce the volume of PCB-containing soils and the mass 
of PCBs in the floodplain by removing 177,000 cy of soils containing approximately 22,000 
lbs of PCBs from 108 acres of the floodplain. 

7.8.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of FP 8 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 

                                                      

428  There are some cases where the piscivorous mammal IMPGs (particularly the lower bound) could 
not be achieved at any floodplain soil concentration since the PCB concentrations in the aquatic food 
items at the target sediment level of 3 or 5 mg/kg would by themselves exceed the IMPGs for mink 
prey.   
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ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along truck transport routes), and on workers involved in the remedial 
activities.  Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  Since the remedial activities 
associated with FP 8 would be spread out over the overall remedial action period and area, 
the short-term impacts would not last for the entire duration of the project in all affected 
areas.  Nevertheless, these impacts would occur over a wide area of the floodplain and for 
a substantial length of time in the Rest of River area. 

Impacts on the Environment – Ecological Effects 

As discussed above, FP 8 would impact a total of approximately 150 acres (both within and 
outside the PSA), including 108 acres due to floodplain soil removal and an additional 42 
acres (20 of which are in the floodplain) for the construction and use of access roads and 
staging areas.  The short-term effects on the environment resulting from implementation of 
FP 8 would include the removal of plant and wildlife habitat in those areas of the floodplain 
where remediation or construction of access roads or staging areas would occur.  Short-
term impacts specifically associated with each habitat type are described below. 

Floodplain Forest Habitats.  The largest short-term impacts would occur from the removal of 
a total of 55 acres of floodplain forest in the PSA, including 50 acres due to soil removal and 
an additional a for access roads and staging areas.  The short-term impacts of such 
activities were discussed generally in Section 5.3.4.2.  In brief, the clearing of these areas 
and subsequent soil removal would remove all mature trees and other vegetation in these 
areas, alter the soil characteristics of the areas, result in a loss of cover, nesting and 
feeding habitat for the wildlife species that rely on these forested floodplains, decrease the 
floodplain roughness that produces resistance to flood flows, and increase the potential for 
invasive species colonization.  The clearing of these areas would be particularly disruptive 
to wildlife that would not be likely to migrate out of the construction zone and to birds that 
are dependent on the forested community for the placement of their nests.  It would also 
cause habitat fragmentation that would further disrupt the movement and interactions of 
various wildlife species.       

Vernal Pools and Surrounding Habitat.  As noted previously, FP 8 would involve soil 
removal in portions of 61 different vernal pools in the PSA, covering a total of 18 acres.  The 
short-term impacts of remedial activities in vernal pools were discussed generally in 
Sections 5.3.7.2.  In brief, those activities would alter the hydrological, soil, and vegetative 
characteristics of the vernal pools, resulting in the loss of the vernal pool species that use 
those areas.  In addition, FP 8 would cause considerable disturbances to the forested non-
breeding habitats around the vernal pools, which would disrupt those areas’ non-breeding 
functions for the vernal pool amphibians.   
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Shrub and Emergent Wetlands.  Short-term impacts would also be associated with the 
disturbance of 34 acres of shrub and emergent wetlands in the PSA (encompassing shrub 
swamp, wet meadow, shallow emergent marsh, and deep marsh habitats), including 28 
acres due to soil removal and an additional 6.4 acres for access roads and staging areas.  
The immediate and near-term impacts of remedial activities in these habitats were 
discussed generally in Sections 5.3.5.2 and 5.3.6.2.  In brief, remedial construction activities 
in these wetland habitats would alter the soil conditions, hydrology (including drainage 
patterns), and vegetative characteristics in these areas, resulting in the inability of these 
areas to support mammals, birds, reptiles, and amphibians that are dependent on these 
wetlands for nesting, breeding, and feeding.   

Upland Habitat.  FP 8 would affect a total of 12 acres of upland habitat in the PSA, including 
both previously disturbed upland habitats (9.6 acres) and forested uplands (2.5 acres).   
While FP 8 would further disturb the already disturbed upland habitats, the short-term 
ecological significance of those disturbances would be lower than those that would occur in 
the habitats discussed above due to the relatively lower value of these upland habitats.  On 
the other hand, the removal of the upland forest habitats (which are part of the overall 
forested floodplain/riparian corridor of the Housatonic River), while relatively small by itself, 
would contribute incrementally to the overall loss of forested habitat resulting from FP 8, as 
described above, and the resulting effects on wildlife that depend on that corridor.    

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through floodplain soil 
and tree removal and related ancillary activities during the implementation of FP 8.  

The total carbon footprint associated with FP 8 has been estimated to be 22,000 tonnes of 
GHG emissions.  Of this total, approximately 19,000 tonnes are associated with direct 
emission sources (primarily construction activities, tree removal, associated mulch 
decay/sequestration of the vegetation, and restoration/replanting), while approximately 
2,600 tonnes are associated with off-site emissions (primarily refinement of diesel fuel and 
excavation of backfill materials, gravel, and sand).  The total greenhouse gas emissions 
estimated for this alternative are equivalent to the annual output of 4,200 passenger 
vehicles. 

Impacts on Local Communities and Communities Along Truck Transport Routes 

FP 8 would result in short-term impacts to the local communities along the River.  As 
described for the previous removal/backfill alternatives, these short-term effects would 
include disruption of recreational activities along the River and within the floodplain due to 
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the remediation as well as the construction of access roads and staging areas.  They would 
also include increased construction traffic and noise during excavation and backfilling 
activities.   

Impacts on Recreational Activities.  As noted above, recreational activities that would be 
affected by construction activities under FP 8 include bank fishing, canoeing (canoe 
launches), hiking, general recreation, and hunting.  During the period of active construction, 
restrictions on recreational use of the floodplain would be imposed in the areas in which 
remediation-related activities are taking place.  Due to safety considerations, boaters, 
anglers, hikers, and other recreational users would not be able to use the floodplain in the 
areas where remediation-related activities are being conducted.  In addition, the presence 
of heavy construction equipment and cleared or disturbed areas would detract from the 
visually undisturbed nature of the area. 

Increase in Truck Traffic.  Due to the need to remove excavated materials and deliver 
backfill materials and equipment, truck traffic would significantly increase during the 
construction period.  As an example, if 20-ton capacity trucks were used to transport 
excavated material from the staging areas to the disposal or treatment facilities, it would 
take a total of 14,790 trips to do so (an average of 2,110 truck trips per year for a seven-
year remediation project).  Additional truck trips would be necessary to transport backfill 
materials, as well as materials for the construction of staging areas and access roads, to the 
site.  Assuming the use of 16-ton trucks for such local hauling, an additional 19,500 truck 
trips (an average of 2,700 truck trips per year) would be required for that purpose.  

This additional traffic would increase the likelihood of accidents, noise levels, emissions of 
vehicle/equipment exhaust, and nuisance dust to the air.  In addition, noise in and near the 
construction zone could affect those residents and businesses located in the immediate 
vicinity of work areas.   

The increased truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be necessary to transport backfill to the site and to dispose of used staging 
area/access road materials.429  This analysis indicates that the increased truck traffic 
associated with FP 8 (an estimated total of 1.5 M vehicle miles, 214,000 average vehicle 
miles per year) would result in an estimated 0.72 non-fatal injuries due to accidents 
(average annual non-fatality injury estimate of 0.1) with a probability of 51% of at least 

                                                      

429  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
disposal or treatment facilities are evaluated under the relevant treatment/disposition alternatives. 
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one such injury, and an estimated 0.03 fatalities from accidents (average annual fatality 
estimate of 0.005) with a probability of 3% of at least one such fatality.  

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Community Impacts.  A 
number of measures would be employed in an effort to avoid, minimize, or mitigate potential 
detrimental effects and short-term risks of construction activities associated with FP 8 to the 
affected communities.430  These measures would consist of the ones identified in Section 
5.7 and summarized in Section 7.2.8 above.  Despite the implementation of these 
measures, however, short-term impacts of construction activities on the local communities 
from FP 8 would be inevitable.   

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing FP 8.  
Engineering controls and OSHA procedures designed to mitigate risks to remediation 
workers would be instituted.  Implementation of FP 8 is estimated to involve 316,344 labor-
hours.  

The analysis in Appendix N of potential risks to workers from implementation of the 
floodplain alternatives indicates that implementation of FP 8 would result in an estimated 
2.93 non-fatal injuries to workers (average annual non-fatality injury estimate of 0.41 with a 
probability of 95% of at least one such injury and an estimated 0.02 worker fatalities 
(average annual fatality estimate of 0.003) with a probability of 2% of at least one such 
fatality.  

7.8.9 Implementability 

7.8.9.1 Technical Implementability  

The technical implementability of FP 8 has been evaluated in terms of the general 
availability of the technology involved (soil excavation and backfilling), the ability of this 
technology to be constructed and operated given site characteristics, the reliability of this 
technology, the availability of support facilities and resources, ease of undertaking 
corrective measures if necessary, and ability to monitor effectiveness. 

General Availability of Technology:  As discussed for the other removal alternatives, the 
equipment, technology, procedures, and personnel necessary to implement FP 8 are 

                                                      

430  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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expected to be readily available (with the exception of commercially available soils that 
would replicate existing wetland soils).  In wetlands and vernal pool settings, specialized 
technologies would be used, as appropriate, to mitigate adverse impacts.  These 
technologies have been used at other sites.  Given the physical characteristics of the 
floodplain and the availability and known reliability of construction equipment and materials 
(except as noted above), FP 8 would be technically implementable.  Further, methods to 
implement monitoring and institutional controls are expected to be readily available. 

Ability To Be Implemented:  Based on site characteristics, the excavation/backfill 
technology that would be used for FP 8 is suitable for implementation in the areas where it 
would be applied.  The construction of access roads and staging areas may temporarily 
affect flood storage and drainage characteristics during seasonal high water conditions and 
during periodic storm and flood events.  Engineering practices would be implemented to 
reduce the temporary impacts of such hydrology changes.  In the long term, floodplain 
areas would be backfilled and returned to approximate original elevations, to the extent 
practical, to maintain the flood storage capacity of the floodplain.   

Reliability:  Soil excavation with backfilling is considered a reliable means of reducing the 
potential for human and ecological exposure to soils containing PCBs.  Floodplain soil 
excavation has been implemented at other PCB-impacted sites across the country, as 
described in Section 7.2.5.2.  However, given the extent of disturbances under FP 8, re-
establishment of pre-remediation conditions and functions through restoration measures is 
unlikely for some affected habitats (e.g., vernal pools) and uncertain for others, as 
discussed in the relevant subsections of Section 5.3 and in Section 7.8.5.3.  

Availability of Support Facilities and Resources:  Implementation of FP 8 would require 
construction of access roads and staging areas at various locations.  As noted previously, 
an estimated 42 acres would be needed for such facilities, and appear to be available 
based on a conceptual site layout.   In addition, sufficient backfill (albeit not soil that would 
match existing wetland soil) and planting materials are expected to be readily available 
implementation of FP 8.   

Ease of Conducting Additional Corrective Measures:  If necessary, performing additional 
remediation at a later date would be possible using the same types of tools, equipment, and 
materials as in the original round of remediation.  Construction equipment, personnel, and 
materials are commercially available and their use and effectiveness for this type of material 
removal and backfill project are well known and documented.  Ease of implementation of 
the corrective measures would be directly related to the extent of the necessary additional 
corrective measure (i.e., area and/or volume to be addressed) and the ease of access (e.g., 
remoteness from roads, wetlands crossings, size and type of construction equipment).   



 

 7-186 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Ability to Monitor Effectiveness:  The effectiveness of FP 8 would be assessed by visual 
observation to evaluate such factors as vegetation re-growth and any signs of erosion or 
disturbance of restored areas.  Monitoring procedures would be straightforward and 
implementable. 

7.8.9.2 Administrative Implementability  

The evaluation of administrative implementability of FP 8 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of FP 8 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action, unless those requirements are waived.  An evaluation of compliance 
with potential ARARs for FP 8 is provided in Tables F-8a through F-8c in Appendix C and 
summarized in Section 7.8.4.  

Access Agreements:  Implementation of FP 8 would require GE to obtain permission for 
access to the properties where the work would be conducted or where the ancillary facilities 
would be located.  Although many of these areas are owned by the Commonwealth or the 
City of Pittsfield (which have agreed to provide access), it is anticipated that access 
agreements would be required from35 to 45 other landowners.  Obtaining such access 
agreements could be difficult and time-consuming in some cases.  If GE should be unable 
to obtain access agreements with particular landowners, GE would request EPA’s 
assistance.   

Coordination with Agencies:  Implementation of EREs and Conditional Solutions as part of 
FP 8 would require coordination with EPA and MDEP.  In addition, obtaining access to 
state-owned lands would require coordination with the state agencies that own that land.  
Finally, both prior to and during implementation of FP 8, GE would need to coordinate with 
EPA, as well as state and local agencies, to provide as-needed support with 
public/community outreach programs. 

7.8.10 Cost 

The estimated total cost to implement FP 8 is $62.7 M (excluding the costs of 
treatment/disposition of excavated soil).  The estimated capital cost for implementation of 
FP 8 is $60.1 M, assumed to occur over an approximately 7-year construction period.  
Estimated annual OMM costs (for a 5-year inspection and maintenance program for 
restored excavation and staging/access road areas) range from $3,000 to $248,000 per 
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year (depending on which reach is being monitored), resulting in a total cost of $2.6 M.  The 
following summarizes the total costs estimated for FP 8.   

FP 8 Est. Cost Description 

Total Capital Cost  $60.1 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $2.6 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$62.7 M Total cost of FP 8 in 2010 dollars 

 
The total estimated present worth of FP 8, which was developed using a discount factor of 
7%, a 7-year construction period, and an OMM period of 5 years on a reach-specific basis, 
is approximately $41.7 M.  More detailed cost estimate information and assumptions for 
each of the floodplain alternatives are included in Appendix Q. 

As noted above, these costs do not include the costs of associated sediment/riverbank 
remediation or the costs of treatment/disposition of the removed floodplain soils.  The 
estimated costs for the combination of FP 8 and SED 9 is presented in Section 8.2.9, and 
the estimated costs for combinations of FP 8 with the various treatment/disposition 
alternatives are presented in Section 10.  

7.8.11 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 7.8.2, the evaluation of whether FP 8 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  FP 8 would be effective in reducing the potential for human and 
ecological exposure to PCBs in floodplain soils by the removal of 177,000 cy of PCB-
containing soil containing approximately 22,000 lbs of PCBs.  The removed soil would be 
replaced with clean backfill, which would be revegetated.  However, FP 8 would also have 
substantial long-term adverse impacts on many species, including the likely loss of some 
sensitive species from portions of the PSA, as discussed in Section 7.8.5.3, and thus would 
actually increase the risks to biota in the Rest of River as a result of habitat loss. 

Compliance with ARARs:  As discussed in Section 7.8.4, FP 8 could be designed and 
implemented to achieve many of the ARARs pertinent to this alternative, but several 
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potential ARARs would not be met.  As a result, to the extent that those regulatory 
requirements constitute ARARs, the ones that would not be met would need to be waived 
by the EPA as technically impracticable (or on some other ground) under CERCLA and the 
NCP.  

Human Health Protection:  Accepting EPA’s HHRA, FP 8 would be protective of human 
health.  As discussed in Section 7.8.6.1, implementation of this alternative would achieve 
the RME IMPGs based on a 10-5 cancer risk and a non-cancer HI of 1 in all human use 
exposure areas, including all Heavily Used Subareas.  FP 8 would further ensure protection 
of human health through implementation of EREs and Conditional Solutions where 
necessary to address reasonably anticipated future uses based on realistic assumptions.    

Environmental Protection:  As discussed in Section 7.8.6.2, FP 8 would achieve the 
ecological IMPGs based on EPA’s ERA (depending, for piscivorous mammals, on the 
associated sediment concentrations).  Specifically, FP 8 would achieve the following:  (1) 
the lower-bound IMPG for amphibians in all 66 vernal pools evaluated; (2) the lower-bound 
IMPG for omnivorous/carnivorous mammals in all averaging areas in the PSA; (3) the target 
floodplain soil IMPG levels for insectivorous birds in all averaging areas in the PSA; and (4) 
the target floodplain soil level associated with the upper-bound IMPG for piscivorous 
mammals in both of the PSA averaging areas if the associated sediment concentration in 
those areas is 1 mg/kg or less. 

As previously noted, however, achievement of IMPGs is a balancing factor under the 
Permit; it is not determinative of whether an alternative would provide overall environmental 
protection.  As EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d).  In particular, “it is 
important to determine whether the loss of a contaminated habitat is a greater impact than 
the benefit of providing a new, modified but less contaminated habitat” (EPA, 2005d, p. 6-
6).  

In this case, as discussed in Sections 7.8.8 and 7.8.5.3, implementation of FP 8 would 
result in substantial short-term and long-term adverse impacts on the environment as a 
result of its removal or disturbance of 150 acres of land, including 55 acres of mature 
floodplain forest, 18 acres of vernal pools, and 34 acres of shrub and emergent wetlands in 
the floodplain of the PSA.  The removals and disturbances in these sensitive floodplain 
habitats would have long-lasting negative consequences for the plants and animals that 
utilize those habitats, including those subject to the IMPGs that would be achieved.  For 
example, the attainment of the lower-bound amphibian IMPGs in all vernal pools would 
require extensive excavation and soil replacement in most of those pools.  As discussed in 
Section 7.3.5.3, those activities would cause severe harm to the vernal pool amphibians 
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that the IMPGs are designed to protect, and it is unlikely that at least many of those pools 
would ever return to their current level of function for those amphibians.  Due to these 
substantial adverse ecological impacts, based on the balancing called for by EPA guidance, 
FP 8 would have a net negative impact on the environment and thus would not provide 
overall protection of the environment. 

Summary:  Based on the above considerations, FP 8 would meet the standard of providing 
overall protection of human health.  However, due to the substantial long-term ecological 
harm that would result from implementation of that alternative, FP 8 would not meet the 
standard of providing overall protection of the environment.   

7.9 Evaluation of Floodplain Alternative 9 

7.9.1 Description of Alternative 

FP 9 would involve the removal and backfill of floodplain soils to achieve average PCB 
concentrations that would meet upper-bound RME IMPGs for human health. Specifically, 
this alternative has been developed to achieve the following IMPGs: 

• The upper-bound RME IMPGs for human health (i.e., those based on a 10-4 cancer risk 
or a non-cancer HI of 1, whichever is lower) based on direct contact with floodplain 
soils; and 

• The upper-bound RME IMPGs for human health (i.e., those based on a 10-4 cancer risk 
or a non-cancer HI of 1, whichever is lower) based on consumption of agricultural 
products from the floodplain. 

This alternative would involve removing and replacing floodplain soils as necessary to 
achieve average PCB concentrations in the top foot of the relevant averaging areas that are 
equal to or less than the above-mentioned IMPGs.  In addition, this alternative would 
involve the removal and backfill of soils in the top 3 feet in the Heavily Used Subareas of 
Frequent-Use EAs (described in Section 4.2.1 and shown on Figures 4-3a-d) as necessary 
to achieve average PCB concentrations in the 0- to 3-foot depth increment that are equal to 
or less than the upper-bound IMPGs based on human direct contact.  Average 
concentrations have been based on the 95% UCL of the spatially weighted mean, as 
discussed in Section 4.4.2.  

Summary of Removal Areas and Volumes 

FP 9 would involve the removal of approximately 26,000 cy of soil from approximately 14 
acres of the floodplain.  The locations of these removal areas are shown on Figure 7-8 and 
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a detailed breakdown of the removal areas and volumes associated with FP 9 is included in 
Tables 7-56 through 7-61.  All 26,000 cy of removal under FP 9 have been based on 
achieving the human direct-contact IMPGs shown in Table 7-56.  However, FP 9 would also 
achieve certain other IMPGs, as discussed in Section 7.9.6 below.   

Summary of Affected Habitat  

FP 9 would involve the removal and backfill of floodplain soil across approximately 14 acres 
in various types of habitats.  The approximate acreages of those general habitat types with 
associated removal volumes, are as follows:431  

• 6.7 acres (13,000 cy) of floodplain wetland forest habitats (consisting of transitional 
floodplain forest and red maple swamp); 

• 1.2 acres (3,000 cy) of shrub and emergent wetland habitats (consisting of wet meadow 
and shallow emergent marsh habitats );   

• 3.3 acres (6,000 cy) of disturbed upland habitats (consisting of cultural grasslands); 

• 0.2 acre (1,000 cy) of upland forested habitats (consisting mainly of red oak-sugar 
maple transition forest); and  

• 2.5 acres (4,000 cy) of habitat of currently unmapped community type.432 

No vernal pools would be affected by the implementation of FP 9, although some areas 
adjacent to vernal pools (which serve as non-breeding habitat for vernal pool amphibians) 
would be adversely affected, as discussed below. 

In addition to the above-described areas associated with excavation/backfill activities, 
floodplain habitat would also be affected by the construction and use of access roads and 
staging areas.  Conceptual construction plans indicate that FP 9 would require 11 staging 
                                                      

431  This detailed breakdown of removal areas and volumes by habitat type was generally conducted 
using the Woodlot (2002) habitat mapping between the Confluence and Woods Pond Dam, with 
revisions based on the habitat categories described in Section 5.3.  As noted above, both the 
acreages of impact and the removal volumes have been rounded, with the result that the sum of the 
numbers given for each habitat type may not exactly match the total impacted acreage and removal 
volume for this alternative. 
432  These impacts would occur mostly in the Reach 7 floodplain, where the Woodlot habitat 
community mapping is absent.  Based on review of information from MassGIS and aerial photography, 
remediation activities in Reach 7 under FP 9 would be similar to those described for FP 2 through FP 
4, affecting forested uplands (1 acre) and wet meadow/emergent marsh habitats (1.3 acre).   
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areas, which would occupy a total of 5.0 acres (0.5 acres of which would be within the 
floodplain), and 4.6 miles of temporary access roads covering 11 additional acres assuming 
a 20-foot road width (2.2 miles and 5.3 acres of which would be within the floodplain).  
Within the Woodlot (2002) mapping coverage, these facilities would be located largely in the 
floodplain forest (1.7 acres), shrub and shallow emergent wetlands (1.5 acres), and 
disturbed upland habitats (1.8 acres).433  The locations of these staging areas and access 
roads are shown on Figure 7-8. 

Conceptual Remedial Approach 

The conceptual remedial approach for FP 9 would be generally the same as that described 
for the previous floodplain removal alternatives.  Conventional construction equipment 
would be used to construct access roads and staging areas, clear and grub existing 
vegetation, remove and replace soil, and conduct restoration activities. 

During development of the conceptual plans for this Revised CMS Report, the locations of 
the staging areas and access roads for FP 9 were selected, considering site conditions 
(e.g., topography, habitat type, presence of residential areas, etc.) observed through site 
visits and aerial photographs, in an effort to minimize impacts on sensitive habitats and local 
communities to the extent practical (see Section 5.2.2).  As described for the alternatives 
discussed above, areas were specifically selected based on accessibility, existing land use, 
habitat use, and location relative to the floodplain; and an effort was made, where 
practicable, to avoid sensitive wildlife habitats (e.g., forested floodplain areas, vernal pools, 
other wetlands) and to utilize existing infrastructure, while avoiding (where practical) travel 
through densely populated areas.  To minimize the footprint of construction and impacts to 
sensitive habitats and densely populated areas, access to some floodplain removal areas 
has been assumed from the opposite side of the river through the construction of temporary 
river crossings.  This evaluation has lead to the locations of staging areas and access roads 
shown on Figure 7-8.  Further evaluations of the locations for staging areas, access roads, 
and other supporting infrastructure would be conducted during design.  

                                                      

433  Many of the access roads and staging areas required to complete remediation activities in 
Reaches 5 and 6 under FP 9 are situated outside of the PSA floodplain and not included in the 
Woodlot habitat community mapping.  Based on review of information from MassGIS and aerial 
photography, it appears most of these facilities would be located in existing disturbed upland areas 
(6.4 acres), with additional impacts occurring in forested uplands (2 acres), forested wetlands (0.1 
acre), and wet meadow/emergent marsh (0.5 acre).  Impacts associated with access roads and 
staging areas in Reach 7 would total approximately 1.8 acres (i.e., 1.4 acres of forested uplands and 
0.4 acre of wetlands).  There would be no impacts in Reach 8 from construction of access roads or 
staging areas.  
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For purposes of the evaluations in this Revised CMS Report, it is assumed that FP 9 would 
include restoration of areas that are directly impacted by the floodplain removal activities 
and associated access roads and staging areas.  The restoration methods that are 
assumed to be utilized under FP 9, subject to development of a more detailed restoration 
plan during design, would include the conceptual methods described in Section 5.3.4.3 for 
the floodplain forest habitat, Section 5.3.5.3 for the shrub and emergent wetlands, and 
Section 5.3.8.3 for the affected upland habitats.  

It is estimated that FP 9 would take approximately 1 year to complete if implemented 
independently from other River-related remedial activities.  However, assuming that 
floodplain remediation would be coordinated with sediment remediation, the time to 
complete FP 9 could be different depending on the sediment remediation alternative 
selected.  Nevertheless, for purposes of the evaluations in this section, it has been 
assumed that FP 9 would take 1 year.   

As described for the other alternatives, FP 9 would include institutional controls and/or other 
mechanisms to address reasonably anticipated future uses and activities for which this 
alternative would not meet otherwise applicable standards.  These controls/mechanisms 
would include the use of EREs and Conditional Solutions where appropriate, as well as 
periodic inspections and reviews of floodplain properties to assess any changes in use, 
followed by additional remediation if necessary to be protective for the new use, as 
described in Section 4.6.  

After remediation activities within a given area are completed, periodic monitoring and 
maintenance would be conducted of the backfilled/restored areas.  For the purposes of this 
Revised CMS Report, monitoring and maintenance are assumed to occur for 5 years 
following remedy implementation within a given area.  The components of this OMM 
program are anticipated to include those described in Section 4.5 and outlined for the 
affected floodplain habitats in the restoration methods subsections in Section 5.3.  

7.9.2 Overall Protection of Human Health and the Environment - Introduction 

As discussed in Section 7.1.2, the evaluation of whether a floodplain soil remedial 
alternative would provide overall human health and environmental protection relies heavily 
on the evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; 
(b) compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the evaluation of 
whether FP 9 would be protective of human health and the environment is presented at the 
end of Section 7.9 so that it can take account of the evaluations under those other criteria, 
as well as other aspects of the alternative and other factors relevant to the protection of 
health and the environment. 
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7.9.3 Control of Sources of Releases  

Existing floodplain soil conditions are not a significant source of PCB releases to the River.  
As stated previously, the floodplain is generally flat, well vegetated and depositional in 
nature, greatly reducing the potential for PCBs in the floodplain soil to scour and be 
transported to the River.   

Open excavations during construction could serve as a short-term temporary source of 
some releases during an extreme weather event.  Such potential releases would be 
controlled using conventional engineering practices.   

7.9.4 Compliance with Federal and State ARARs 

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE for FP 9 in accordance with directions from EPA are listed in Tables F-9.a through F-9.c 
in Appendix C.434  No chemical-specific ARARs have been identified for FP 9, although 
several guidances to be considered are listed in Table F-2.a.  With respect to the potential 
location-specific and action-specific ARARs, Tables F-2.b and F-2.c indicate that FP 9 could 
be designed and implemented to achieve most of those ARARs, assuming that any 
necessary EPA approval determinations are obtained.435  However, as also indicated in 
those tables, there are a few potential location- and action-specific ARARs that would not 
be met by FP 9.  These are the same as those listed for FP 2 in Section 7.2.4 and would 
need to be waived by EPA as technically impracticable to meet (or on some other ground) 
under CERCLA and the NCP. 

In addition, for the same reasons discussed for FP 2 in Section 7.2.4, it is possible that, in 
the unlikely event that excavated floodplain soils should be found to constitute hazardous 
waste (which is not anticipated) and that the temporary staging areas for the handling of 
those soils are subject to federal and/or state hazardous waste regulations, the staging 
areas may not meet certain locational and/or technical requirements for the storage of 
hazardous waste.  In that unlikely event, as also discussed in Section 7.2.4, such 
requirements should be waived by EPA as technically impracticable to meet. 

                                                      

434  For the reasons discussed in Section 2.1.3, a number of the regulatory requirements listed as 
location- or action-specific ARARs do not constitute ARARs for the Rest of River remedial action, but 
are listed in these tables as potential ARARs per EPA’s direction. 
435  As discussed for FP 2 in Section 7.2.4 (footnote 336), it is assumed that EPA would make the 
determinations necessary in connection with certain requirements. 
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7.9.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for FP 9 includes evaluation of the 
magnitude of residual risk, the adequacy and reliability of the alternative, and any potential 
long-term adverse impacts on human health or the environment.  Each of these 
considerations is discussed below. 

7.9.5.1 Magnitude of Residual Risk  

Evaluation of the magnitude of residual risk associated with FP 9 includes consideration of 
the length of time and extent to which this alternative would reduce potential exposure to 
PCBs, estimated concentrations of remaining PCBs available for such exposure, and other 
aspects of the alternative that would reduce potential exposure, such as institutional 
controls.  

FP 9 would reduce potential exposures of humans and ecological receptors to PCBs in 
floodplain soil by removing approximately 26,000 cy of PCB-containing soil over 
approximately 14 acres of floodplain (see Figure 7-8).  The reduction in potential exposure 
and associated risk would occur upon completion of the remediation in a given area.   

As discussed further in Section 7.9.6.1, the average floodplain soil concentrations in all of 
the human health averaging areas following implementation of FP 9 would be equivalent to 
or lower than those associated, based on EPA’s HHRA (under RME assumptions), with a 
cancer risk of 10-4 and a non-cancer HI of 1.  The average post-remediation PCB EPCs in 
the top foot within the human health and ecological averaging areas following 
implementation of FP 9 are shown in Tables 7-56 through 7-61.  (Table 7-56 also shows the 
post-remediation concentrations in the top 3 feet in Heavily Used Subareas.)  Comparison 
of these EPCs to the IMPGs based on EPA’s HHRA and ERA is discussed in Section 
7.9.6.436 

PCBs would also remain at depths below those described above.  In the event that future 
exposure to such deeper soil were reasonably anticipated in particular areas, it would be 
addressed by EREs and/or Conditional Solutions.  Additionally, EREs and Conditional 
Solutions would be implemented where necessary to address potential risks from future 
uses that are reasonably anticipated based on realistic assumptions.   

                                                      

436  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.   
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7.9.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of FP 9 has included an assessment of the use of 
technologies under similar conditions, the general reliability of those techniques, reliability of 
OMM, and the potential need to replace technical components.  The evaluation of these 
factors for FP 9 is similar to that presented for FP 2 in Section 7.2.5.2.   

Use of Technology Under Similar Conditions 

FP 9 relies primarily on the removal of floodplain soils, followed by backfilling of the 
excavations and performance of restoration activities.  Excavation of soils from floodplain 
environments has been implemented at a number of sites across the country, as discussed 
in Section 7.2.5.2.  Restoration was discussed separately in Section 5.3.  

General Reliability and Effectiveness 

The removal and backfill of soil for FP 9 would reliably, effectively, and permanently reduce 
the concentrations of PCBs in the removal areas.  Following backfilling, as described 
above, it is assumed that excavated and other disturbed areas would be subject to 
restoration and replanting, using the restoration methods described for the affected habitats 
in Section 5.3.  There are significant constraints on the ability to re-establish the pre-
remediation conditions and functions of such habitats.  Those constraints and the 
consequent likelihood of restoration success are discussed in Sections 5.3.4.4 for forested 
floodplain habitats, 5.3.5.4 for shrub and shallow emergent wetlands, and 5.3.8.4 for 
forested upland habitats.  However, since the habitat impacts from FP 9 would occur in a 
smaller overall area than would be affected by the other removal alternatives except for FP 
2, these constraints would have less overall impact on habitat conditions than under those 
larger alternatives.   

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following the construction phase of FP 9, a monitoring and maintenance program would be 
implemented for those areas subject to restoration measures.  Both the removal areas and 
those portions of the floodplain disturbed during construction of access roads and staging 
areas would be monitored through periodic inspections to ensure that the planted 
vegetation is surviving and growing, and to identify areas (if any) where the backfill is 
eroding and in need of repair.  Any deficiencies noted during the inspections would be 
subject to maintenance, repair, and other corrective actions performed as necessary.  
Periodic inspection of the replanted, backfilled, and restored areas is considered a reliable 
means of tracking the restoration activities.  Labor and materials needed to monitor and 
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perform any maintenance activities required following implementation of FP 9 are 
considered readily available.   

Technical Component Replacement Requirements 

If significant erosion, plant loss, or other problematic conditions were observed as part of 
the OMM program in the restored floodplain areas, an assessment would be conducted to 
determine the cause, as well as the need for and methods of repair.  Depending on the 
timing, and location of the repair, access roads and staging areas may need to be 
temporarily constructed in the floodplain.  It is anticipated that if small repairs or 
replacement were necessary, they could be implemented using the same types of methods 
and materials used during the initial backfilling/restoration activities.  Periodic small-scale 
inspections and repairs would pose no appreciable risks to humans and ecological 
receptors that use/inhabit the floodplain in these areas.  While not anticipated, the repair or 
replacement of larger areas could require more extensive disturbance in the floodplain. 

7.9.5.3 Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of FP 9 on human health or the 
environment has included consideration of the items discussed below.   

Potentially Affected Populations 

Implementation of FP 9 would have potential long-term effects on humans and wildlife 
populations through changes in the natural environment and habitat.  For humans, 
implementation of FP 9 would affect the aesthetics and recreational use of the floodplain.  
For wildlife, implementation of FP 9 would remove and replace several habitat types 
(described in Section 7.9.1).  Wildlife associated with these habitats includes a variety of 
mammals, birds, reptiles, and amphibians.  In particular, FP 9 would affect portions of the 
mapped Priority Habitats of 24 state-listed rare species, as described in Appendix L.  The 
long-term impacts of FP 9 on the affected habitats and their associated biota are discussed 
below. 

Long-Term Ecological Impacts 

FP 9 would impact a total of approximately 30 acres, including 14 acres due to floodplain 
soil removal and 16 acres (of which approximately 6 acres are in the floodplain) for the 
construction and use of access roads and staging areas.  The great majority of these 
impacts would occur in the PSA. 
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The impacts of FP 9 on the various habitat types would be similar, both in total extent and in 
the specific locations, to those of FP 2.  Thus, for areas within the Woodlot habitat mapping 
coverage, FP 9 would impact a total of approximately 8.4 acres of floodplain wetland forest 
habitats, compared to a total of 7.5 acres for FP 2; a total of approximately 2.7 acres of 
shrub and emergent wetlands, compared to a total of 2.8 acres for FP 2; and a total of 
approximately 5.4 acres of upland habitats (mainly in already disturbed areas), compared to 
a total of 4.5 acres for FP 2.437  As such, the long-term impacts of FP 9 on these habitats 
would be comparable to those discussed for these habitat types in Section 7.2.5.3. 

In addition, like FP 2, although FP 9 would not involve remediation in any vernal pools, it 
would affect portions of the habitats adjacent and proximate to some vernal pools in the 
PSA, which provide providing shade and leaf litter for the pool and a variety of protective 
cover, temperature and moisture regulation, and overwintering habitat functions for the 
vernal pool amphibians.  FP 9 would affect varying portions of the 100-foot and 100- to 750-
foot zones around a number of the vernal pools in the PSA – ranging up to 31% of the 100-
foot zone and 5% of the 100-750 foot zone for individual pools – due to floodplain soil 
removal and construction of access roads.  In total, FP 9 would affect 3 acres within 100 
feet and 12 acres within the 100- to 750-foot zones of the vernal pools in the PSA.  These 
disturbances would disrupt aspects of those areas’ non-breeding functions for the vernal 
pool amphibians.  Again, however, given the limited extent of these disturbances relative to 
the disturbances inherent in alternatives involving a greater extent of removal, the resulting 
disruptions would likewise be limited relative to those alternatives.  

As noted above, FP 9 would affect portions of the Priority Habitats of 24 state-listed 
species.  As discussed in the MESA assessments in Appendix L, it is anticipated that FP 9 
would involve a take of at least 18 of these species, but would not adversely affect a 
significant portion of the local population of any of them (except possibly one – black 
maple).  The table below lists the 24 stated-listed species whose Priority Habitat would be 
affected by FP 9, along with those for which FP 9 would result in a take and the species as 
to  which FP 9 could impact a significant portion of the local population: 

                                                      

437  In addition, as noted in Section 7.9.1, FP 9 would affect 2.3 acres of wetlands, 4.4 acres of upland 
forest, and 6.4 acres of disturbed upland habitats outside the Woodlot habitat mapping coverage.  
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Table 7-62 – Impacts of FP 9 on State-Listed Species  

Species with Priority Habitat Affected 
by FP 9 Take? 

Impact on Significant 
Portion of Local 

Population? 

American bittern Yes No 

Arrow clubtail Yes No 

Bald eagle No No 

Black maple Yes Possibly 

Bristly buttercup Yes No 

Brook snaketail Yes No 

Bur oak Yes No 

Common moorhen Unlikely No 

Foxtail sedge Yes No 

Intermediate spike-sedge Unlikely No 

Jefferson salamander Yes No 

Mustard white Yes No 

Narrow-leaved spring beauty Unlikely No 

Ostrich fern borer moth Yes No 

Rapids clubtail Yes No 

Riffle snaketail Yes No 

Skillet clubtail Yes No 

Spine-crowned clubtail Yes No 

Stygian shadowdragon Yes No 

Triangle floater Unlikely No 

Wapato Yes No 

Water shrew No No 

Wood turtle Yes No 

Zebra clubtail Yes No 

 

In summary, while FP 9 would have significant long-term negative impacts in certain areas 
that are cleared for soil remediation or access roads or staging areas, such impacts would 
affect only small percentages of the total habitats in the PSA (e.g., 1.5% of the total forested 
floodplain in the PSA and less than 1% of the shrub and emergent wetlands in the PSA) 
and thus would not be expected to cause widespread harm to those overall habitats.  



 

 7-199 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Similarly, apart from impacts on wildlife habitat, FP 9 would have considerably less impact 
than the other removal alternatives (except for FP 2) on the other floodplain functions 
described above (groundwater recharge/discharge, flood flow alteration, and water quality 
maintenance, nutrient processing, and production export).     

Long-Term Impact on Aesthetics and Recreational Use 

Implementation of FP 9 would have some long-term impacts on the aesthetic features of the 
natural environment.  The natural appearance of the floodplain after the remediation would 
be altered in those areas where excavation was performed and where access roads and 
staging areas were located.  FP 9 would result in the removal of approximately 8.7 acres of 
mature forested communities in the floodplain (including both floodplain and upland forested 
areas).  These areas would look markedly different for a long time after remediation, 
because some of these trees are over 50 to 100 years old and the time for a replanted 
forest community to develop an appearance comparable to its current appearance would be 
generally commensurate with the age of the pre-removal community.  However, the areas 
that would be affected by implementation of FP 9 are small relative to the overall floodplain 
environment, and the remediation would thus not be significantly detrimental to the overall 
aesthetics of the PSA floodplain in the long term.   

As with FP 2, most of the floodplain areas that would be remediated under FP 9 are 
characterized as general recreational areas, although the affected areas also include canoe 
launch areas, bank fishing areas, and dirt biking/ATVing areas.  Recreational activities in 
these areas would be disrupted by the implementation of FP 9.  These disruptions would 
last not only during the remediation period, but until the areas have sufficiently recovered to 
support such uses. 

Potential Measures to Mitigate Long-Term Adverse Impacts 

In an effort to mitigate long-term impacts to the floodplain following remedy implementation, 
a variety of restoration measures are available.438  The restoration methods for the types of 
habitats that would be affected by FP 9 are described in the restoration methods 
subsections in Section 5.3.      

                                                      

438  Potential measures to avoid or minimize the adverse impacts were described in Section 5.2.  
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7.9.6 Attainment of IMPGs 

This section describes the extent to which FP 9 would achieve the IMPGs for both human 
health and ecological receptors.  These comparisons are presented in Tables 7-56 through 
7-61 for the pertinent human and ecological averaging areas.  The time frame to achieve 
any IMPGs would be the same as that required to complete the remedy in a particular area 
(i.e., the reduction in soil concentrations would occur upon completion of backfill 
placement). 

7.9.6.1 Comparison to Human Health-Based IMPGs 

For direct contact with soils, as shown in Table 7-56, FP 9 would achieve, at a minimum, 
the RME IMPGs based on a 10-4 cancer risk and a non-cancer HI of 1 in all 120 direct 
contact EAs, and in all 12 Heavily Used Subareas.  In addition, FP 9 would achieve the 
RME IMPGs based on a 10-5 cancer risk in 71 of those EAs, including the top 3 feet in 8 of 
the 12 Heavily Used Subareas.   

For human consumption of agricultural products, FP 9 would achieve the RME IMPGs 
based on a 10-5 cancer risk and non-cancer impacts in all 14 of the farm areas evaluated for 
such consumption (Table 7-57). 

The comparisons above are shown in detail in Tables 7-56 and 7-57 for all human exposure 
areas evaluated in Reaches 5 through 8.439  

7.9.6.2 Comparison to Ecological IMPGs 

FP 9 would achieve some of the ecological IMPGs in some areas: 

• For amphibians, FP 9 would achieve the upper-bound IMPG (5.6 mg/kg) in 7 of the 66 
vernal pools in the PSA, and would also achieve the lower-bound IMPG (3.27 mg/kg) in 
5 of those 7 pools (Table 7-58). 

• For omnivorous/carnivorous mammals, FP 9 would achieve the upper-bound IMPG 
(34.3 mg/kg) in all of the 7 averaging areas; it would also achieve the lower-bound 
IMPG (21.1 mg/kg) in 4 of those areas (Table 7-59). 

                                                      

439  In addition to the comparisons mentioned in the text, as shown in Tables 7-56 and 7-57, FP 9 
would achieve the RME IMPGs based on a 10-6 cancer risk in 7 EAs and 1 Heavily Used Subarea and 
in 5 farm areas evaluated for consumption of agricultural products.  However, it would achieve the 
CTE IMPGs based on a 10-6 cancer risk in 116 of the 120 EAs and 11 of the 12 Heavily Used 
Subareas and in 13 of the 14 farm areas evaluated for consumption of agricultural products. 
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• For insectivorous birds, FP 9 would achieve the target floodplain soil IMPGs in each of 
the 12 averaging areas in the PSA if the associated sediment concentrations in those 
areas were 3 mg/kg or less, and would achieve those levels in 9 of the averaging areas 
(all except the three in Reach 5B) if the associated sediment concentrations were 5 
mg/kg (Table 7-60).  

• For piscivorous mammals, FP 9 would achieve the upper-bound soil IMPG level in one 
(Reach 5C/5D/6) of the two averaging areas at the 1 mg/kg sediment target level (Table 
7-61).440   

These comparisons are shown in detail in Tables 7-60 through 7-61 for all ecological 
averaging areas in the PSA.441   

7.9.7 Reduction of Toxicity, Mobility, or Volume 

The degree to which FP 9 would reduce the toxicity, mobility, or volume of PCBs in 
floodplain soils is discussed below.  

Reduction of Toxicity:  FP 9 does not include any treatment processes that would reduce 
the toxicity of the PCBs in the floodplain soils.  However, if NAPL, drums of liquid, or the like 
should be encountered during floodplain excavation (which is not anticipated), those wastes 
would be segregated and sent off-site for treatment and disposal. 

Reduction of Mobility:  As previously noted, the existing conditions of the floodplain are 
predominantly depositional and stable due to the presence of vegetation and the generally 
low water velocities during periods of inundation.  Therefore, PCBs in existing floodplain 
soils do not represent a significant potential source for mobility and migration.   

Reduction of Volume:  FP 9 would reduce the volume of PCB-containing soils and the mass 
of PCBs in the floodplain by removing 26,000 cy of soils containing approximately 3,300 lbs 
of PCBs from 14 acres of the floodplain. 

                                                      

440  There are several cases where the soil IMPG levels for piscivorous mammals (particularly the 
lower bound) could not be achieved at any floodplain soil concentration since the PCB concentrations 
in the aquatic food items at the target sediment level would by themselves exceed the IMPGs for mink 
prey.   
441  In the evaluation of combined sediment and floodplain alternatives presented in Section 8, FP 9 
has been paired with SED 10.  The evaluation of that combination of alternatives in Section 8.2.5.2 
has assessed the attainment of the IMPGs for insectivorous birds and piscivorous mammals based on 
the actual sediment concentrations achieved under SED 10, thus avoiding the need to consider the 
pre-determined target sediment levels of 1, 3, and 5 mg/kg (see also Section 2.2.2.3). 
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7.9.8 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of FP 9 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on the local communities (as well as 
communities along truck transport routes), and on workers involved in the remedial 
activities.  Short-term impacts are those that would occur during and immediately after the 
performance of the remedial activities in a given area.  These impacts would be similar to 
those associated with FP 2 since the same type of activities and habitats would be affected.  

Impacts on the Environment – Ecological Effects 

As discussed above, FP 9 would impact a total of approximately 30 acres (both within and 
outside the PSA), including 14 acres due to floodplain soil removal and 16 acres (of which 
approximately 6 acres are in the floodplain) for the construction and use of access roads 
and staging areas.  The short-term effects on the environment resulting from 
implementation of FP 9 would include the removal of plant and wildlife habitat in those 
areas of the floodplain where remediation or construction of access roads or staging areas 
would occur.  Since, as discussed above, the habitats affected by FP 9 are similar to those 
affected by FP 2, both in overall extent and in specific areas, the short-term ecological 
impacts from implementation of FP 9 would be similar to those described for FP 2 in 
Section 7.2.8.  In summary, as with FP 2, implementation of FP 2 would have a number of 
adverse short-term effects on the habitats of the Rest of River, but those effects would be 
limited due to the relatively limited extent of the floodplain remediation under FP 9.   

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through floodplain soil 
and tree removal and related ancillary activities during the implementation of FP 9.  

The total carbon footprint associated with FP 9 has been estimated to be 3,500 tonnes of 
GHG emissions.  Of this total, the great majority (3,000 tonnes) are associated with direct 
emission sources (primarily construction activities and tree removal).  The total greenhouse 
gas emissions estimated for this alternative are equivalent to the annual output of 700 
passenger vehicles. 

Impacts on Local Communities and Communities Along Truck Transport Routes 

FP 9 would result in short-term impacts to the local communities along the River.  As 
described for the previous removal/backfill alternatives, these short-term effects would 
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include disruption of recreational activities along the River and within the floodplain due to 
the remediation as well as the construction of access roads and staging areas. They would 
also include increased construction traffic and noise during excavation and backfilling 
activities.   

Impacts on Recreational Activities. As previously noted, the floodplain areas that would be 
affected by construction activities under FP 9 include areas used for general recreation, 
canoeing, bank fishing, and dirt biking/ATVing.  Implementation of FP 9 would disrupt 
recreational activities in these areas.  In addition, the presence of heavy construction 
equipment and cleared or disturbed areas would detract from the visually undisturbed 
nature of the area. 

Increase in Truck Traffic.  Due to the need to remove excavated materials and deliver 
backfill materials and equipment, truck traffic would significantly increase during the 
construction period.  As an example, if 20-ton capacity trucks were used to transport 
excavated material from the staging areas to the disposal or treatment facilities, it would 
take a total of 2,300 trips to do so.442   Additional truck trips would be necessary to transport 
backfill materials, as well as materials for the construction of staging areas and access 
roads, to the site.  Assuming the use of 16-ton trucks for such local hauling, an additional 
3,400 truck trips would be required for that purpose. 

This additional traffic would increase the likelihood of accidents, noise levels, emissions of 
vehicle/equipment exhaust, and nuisance dust to the air.  In addition, noise in and near the 
construction zone could affect those residents and businesses located in the immediate 
vicinity of work areas.   

The increased truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an analysis of potential risks from the increased truck traffic 
that would be necessary to transport clean materials to the site and to dispose of used 
staging area/access road materials.443  This analysis indicates that the increased truck 
traffic associated with FP 9 (an estimated total of 500,000 vehicle miles) would result in an 
estimated 0.24 non-fatal injuries due to accidents with a probability of 21% of at least one 

                                                      

442  Since it is estimated that FP 9 could be completed in one year, the total numbers given in this 
section for truck trips, injuries and fatalities from truck traffic, and injuries and fatalities to on-site 
workers are annual numbers for comparison to the annualized estimates presented for other 
floodplain alternatives. 
443  The risks from transport of excavated materials to the staging areas are evaluated as part of risks 
to workers, discussed below; and the risks from transport of such materials from the staging areas to 
disposal or treatment facilities are evaluated under the relevant treatment/disposition alternatives. 
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such injury, and an estimated 0.01 fatalities from accidents with a probability of 1% of at 
least one such fatality.  

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Community Impacts.  A 
number of measures would be employed in an effort to avoid, minimize, or mitigate potential 
detrimental effects and short-term risks of construction activities associated with FP 9 to the 
affected communities.444  These measures would consist of the ones identified in Section 
5.7 and summarized in Section 7.2.8 above.  Despite the implementation of these 
measures, however, short-term impacts of construction activities on the local communities 
from FP 9 would be inevitable.   

Risks to Remediation Workers 

There would be potential health and safety risks to site workers implementing FP 9.  
Engineering controls and OSHA procedures designed to mitigate risks to remediation 
workers would be instituted.  Implementation of FP 9 is estimated to involve 48,947 labor-
hours.  

The analysis in Appendix N of potential risks to workers from implementation of the 
floodplain alternatives indicates that implementation of FP 9 would result in an estimated 
0.46 non-fatal injuries to workers with a probability of 37% of at least one such injury, and 
an estimated 0.004 worker fatalities with a probability of 0.4% of at least one such fatality.  

7.9.9 Implementability 

7.9.9.1 Technical Implementability  

The technical implementability of FP 9 has been evaluated in terms of the general 
availability of the technology involved (soil excavation and backfilling), the ability of this 
technology to be constructed and operated given site characteristics, the reliability of this 
technology, the availability of support facilities and resources, ease of undertaking 
corrective measures if necessary, and ability to monitor effectiveness. 

General Availability of Technology:  As discussed for FP 2 in Section 7.2.9.1, the 
equipment, materials, technology, procedures, and personnel necessary to implement FP 9 
are expected to be readily available.  Given the physical characteristics of the floodplain and 
the availability and known reliability of construction equipment and materials (with the 

                                                      

444  The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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exception of commercially available soils that would replicate existing wetland soils), FP 9 
would be technically implementable.  Methods to implement monitoring and institutional 
controls are all considered readily available. 

Ability To Be Implemented:  Based on site characteristics, the excavation/backfill 
technology that would be used for FP 9 is suitable for implementation in the areas where it 
would be applied.  The construction of access roads and staging areas may temporarily 
affect flood storage and drainage characteristics during seasonal high water conditions and 
during periodic storm and flood events.  Engineering practices would be implemented to 
reduce the temporary impacts of such hydrology changes.  Floodplain areas would be 
backfilled and returned to approximate original elevations, to the extent practical, to 
maintain the flood storage capacity of the floodplain.   

Reliability:  Soil excavation with backfilling is considered a reliable means of reducing the 
potential for human and ecological exposure to soils containing PCBs.  Floodplain soil 
excavation has been implemented at other PCB-impacted sites across the country, as 
described in Section 7.2.5.2.  However, restoration efforts may not result in re-
establishment of the pre-remediation conditions and functions of all of the affected habitats, 
as noted above and discussed the relevant subsections of Section 5.3.     

Availability of Support Facilities and Resources:  Implementation of FP 9 would require 
construction of access roads and staging areas at various locations.  As noted previously, 
an estimated 16 acres would be needed for such facilities, and appear to be available 
based on a conceptual site layout.   In addition, sufficient backfill (albeit not soil that would 
match existing wetland soil) and planting materials are expected to be readily available 
implementation of FP 9.   

Ease of Conducting Additional Corrective Measures:  If necessary, performing additional 
remediation at a later date would be possible using the same types of tools, equipment, and 
materials as in the original round of remediation.  Construction equipment, personnel, and 
materials are commercially available and their use and effectiveness for this type of material 
removal and backfill project are well known and documented.  Ease of implementation of 
the corrective measures would be directly related to the extent of the necessary additional 
corrective measure (i.e., area and/or volume to be addressed) and the ease of access (e.g., 
remoteness from roads, wetlands crossings, size and type of construction equipment).   

Ability to Monitor Effectiveness:  The effectiveness of FP 9 would be assessed by visual 
observation to evaluate such factors as vegetation growth (e.g., plant survivorship) and any 
signs of erosion of restored areas.  Monitoring procedures would be straightforward and 
implementable. 
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7.9.9.2 Administrative Implementability  

The evaluation of administrative implementability of FP 9 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
governmental agencies. 

Regulatory Requirements:  Implementation of FP 9 would need to comply with the 
substantive requirements of regulations that are designated as ARARs for the performance 
of the remedial action, unless those requirements are waived.  An evaluation of compliance 
with potential ARARs for FP 9 is provided in Tables F-9a through F-9c in Appendix C and 
summarized in Section 7.9.4.  

Access Agreements:  Implementation of FP 9 would require GE to obtain permission for 
access to the properties where the work would be conducted or where the ancillary facilities 
would be located.  Although many of these areas are owned by the Commonwealth or the 
City of Pittsfield (which have agreed to provide access), it is anticipated that access 
agreements would be required from 20 to 25 other landowners.  Obtaining such access 
agreements could be difficult and time-consuming in some cases.  If GE should be unable 
to obtain access agreements with particular landowners, GE would request EPA’s 
assistance.   

Coordination with Agencies:  Implementation of EREs and Conditional Solutions as part of 
FP 9 would require coordination with EPA and MDEP.  In addition, obtaining access to 
state-owned lands would require coordination with the state agencies that own that land.  
Finally, both prior to and during implementation of FP 9, GE would need to coordinate with 
EPA, as well as state and local agencies, to provide as-needed support with 
public/community outreach programs. 

7.9.10 Cost 

The estimated total cost to implement FP 9 is $12.9 M (excluding the costs of 
treatment/disposition of excavated soil).  The estimated capital cost for implementation of 
FP 9 is $12.3 M.  Estimated annual OMM costs (for a 5-year inspection and maintenance 
program for restored excavation and staging/access road areas) range from $3,000 to 
$65,000 per year (depending on which reach is being monitored), resulting in a total cost of 
$600,000.  The following summarizes the total costs estimated for FP 9.   



 

 7-207 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

FP 9 Est. Cost Description 

Total Capital Cost  $12.3 M Costs for engineering, labor, equipment, and materials 
associated with implementation 

Total OMM Cost $0.60 M Costs for performance of the OMM programs 

Total Cost for 
Alternative 

$12.9M Total cost of FP 9 in 2010 dollars 

 
The total estimated present worth of FP 9, which was developed using a discount factor of 
7%, a 1-year construction period, and an OMM period of 5 years on a reach-specific basis, 
is approximately $12.5 M (which, in this case, is almost the same as the total cost in light of 
the assumed short duration for implementing this alternative).  More detailed cost estimate 
information and assumptions for each of the floodplain alternatives are included in Appendix 
Q. 

As noted above, these costs do not include the costs of associated sediment/riverbank 
remediation or the costs of treatment/disposition of the removed floodplain soils.  The 
estimated costs for the combination of FP 9 and SED 10 is presented in Section 8.2.9, 
and the estimated costs for combinations of FP 9 with the various treatment/disposition 
alternatives are presented in Section 10.  

7.9.11   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 7.9.2, the evaluation of whether FP 9 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  FP 9 would result in a reduction in the potential for human and 
ecological exposure to PCBs in floodplain soils by the removal of 26,000 cy of PCB-
containing soil containing approximately 3,300 lbs of PCBs.  The removed soil would be 
replaced with clean backfill, which would be revegetated. 

Compliance with ARARs:  As discussed in Section 7.9.4, FP 9 could be designed and 
implemented to achieve most of the ARARs for this alternative, but a few potential ARARs 
would not or may not be met.  To the extent that those regulatory requirements constitute 
ARARs, those that would not be met would need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  
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Human Health Protection:  Even accepting EPA’s HHRA, FP 9 would be protective of 
human health.  As discussed in Section 7.9.6.1, implementation of this alternative would 
achieve the RME IMPGs based on a 10-4 cancer risk or lower (i.e., levels within EPA’s 
cancer risk range) and a non-cancer HI of 1 in all direct-contact EAs.  It would also achieve, 
in all farm areas evaluated for agricultural products consumption, PCB concentrations that 
are at or below the adjusted RME IMPG levels based on a 10-5 cancer risk and a non-
cancer HI of 1.  FP 9 would further ensure protection of human health through 
implementation of EREs and Conditional Solutions where necessary to address reasonably 
anticipated future uses based on realistic assumptions.    

Environmental Protection:  As discussed in Section 7.9.6.2, FP 9 would achieve some of 
the ecological IMPGs, but not others.  Specifically, it would achieve: (a) levels within or 
below the IMPG range for omnivorous/carnivorous mammals in all 7 averaging areas; and 
(b) the target floodplain soil IMPG levels for insectivorous birds in all 12 averaging areas if 
the associated sediment concentration in those areas is 3 mg/kg or less, and in 9 of those 
areas if the associated sediment concentration is 5 mg/kg.  FP 9 would achieve the upper 
bound of the amphibian IMPGs (5.6 mg/kg) in 7 of the 66 vernal pools in the PSA, and it 
would achieve levels within the range of the target floodplain soil levels for piscivorous 
mammals in one of the 2 averaging areas but only if the associated sediment concentration 
is 1 mg/kg or less.  

As discussed in Section 2.1.1, since achievement of IMPGs is only one of the Selection 
Decision Factors under the Permit, it is not determinative of whether an alternative would 
provide overall protection of the environment, but rather is a consideration to be balanced 
against the other Selection Decision Factors.  The fact that there are exceedances of the 
IMPGs for certain receptors does not translate into adverse impacts on the local 
populations of those receptors, let alone adverse impacts on the overall wildlife community 
in the Rest of River area.  This is true, first, because of the highly conservative nature of the 
averaging areas and the fact that the local populations of these receptors extend beyond 
the individual averaging areas.445  Moreover, field surveys conducted by both EPA and GE, 
as well as other existing ecological information identified in Section 5.1.1, have documented 
the presence in the PSA of numerous and diverse plant and animal species, including state-
listed rare species, that continue to reproduce and inhabit the floodplain despite the fact that 
PCBs have been present in the floodplain soil for over 70 years.  Thus, even accepting the 

                                                      

445  For example, as discussed in Section 4.2.3., the local populations of wood frogs, wood ducks, and 
shrews (as representative of amphibians, insectivorous birds, and omnivorous/carnivorous mammals, 
respectively) extend throughout the PSA (in areas of suitable habitat); and the local population of mink 
(as representative of piscivorous mammals) extends beyond the PSA to areas near the shoreline but 
outside the 1 mg/kg isopleth, as well as to tributaries of the River and to other riverine areas in the 
vicinity.  
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IMPGs based on EPA’s ERA, the impact of the IMPG exceedances under FP 9, including 
those for amphibians and piscivorous mammals, on the maintenance of healthy local 
populations of these receptors is at best uncertain.    

Moreover, as EPA guidance makes clear, the standard of “overall protection” of the 
environment includes a balancing of the short-term and long-term ecological impacts of the 
alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 2005d – quoted in Section 
2.1.1 above).  Thus, it is critical that any uncertain risks that may be evidenced by IMPG 
exceedances be weighed against the certain adverse impacts of further efforts to achieve 
those ecological IMPGs, as discussed in Section 5.3.  For example, while FP 9 would not 
achieve the amphibian IMPGs in about 90% of the vernal pools in the PSA, neither would it 
destroy those pools through excavation and replacement, with the resulting more definite 
and severe adverse impacts on the amphibians that inhabit those pools (see Section 
5.3.7.4 above).   

Indeed, implementation of FP 9, like FP 2, would involve fewer and less severe adverse 
impacts on the ecological receptors that the ecological IMPGs are designed to protect than 
more extensive remedial alternatives.  As noted in Section 7.9.8, while implementation of 
FP 9 would result in short-term adverse environmental impacts on the habitats where the 
remediation and associated activities would take place, these impacts would be limited in 
extent.  Further, as discussed in Section 7.9.5.3, implementation of FP 9 would not produce 
significant long-term adverse effects on the overall environment in the PSA, because the 
areas of sensitive habitat subject to remediation are very small relative to the same types of 
habitat that would remain unaffected by the remediation.  For example, FP 9 would affect 
only 1.5% of the floodplain forests and less than 1% of the shrub and emergent wetlands in 
the PSA and would not directly impact the vernal pools in the PSA.  

Summary:  For the reasons discussed above, FP 9 would provide overall protection of 
human health by achieving average PCB concentrations associated with cancer risks within 
EPA’s acceptable risk range and non-cancer impacts at or below an HI of 1 (under EPA’s 
assumptions in the HHRA).  From an environmental standpoint, FP 9 would achieve levels 
within the IMPG range for some ecological receptors but not others.  At the same time, 
however, FP 9 would minimize the substantial adverse effects on the local populations of 
biota that would result from more extensive floodplain remedial alternatives.  Thus, based 
on the balancing called for by EPA guidance, FP 9 would provide overall protection of the 
environment. 
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Table 7-1.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 1.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 --- --- --- 32 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 --- --- --- 25 1.4 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 --- --- --- 52 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 --- --- --- 31 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 --- --- --- 27 1.4 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 --- --- --- 58 1.4 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 --- --- --- 75 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 --- --- --- 25 1.4 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 --- --- --- 40 1.2 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 --- --- --- 27 12 103 116 1029 1165 10286 80 353
10 59 High-use general recreation, young child (high use) 10 --- --- --- 10 1.3 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 --- --- --- 22 1.3 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 --- --- --- 18 1.4 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 --- --- --- 14 1.4 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 --- --- --- 28 1.4 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 --- --- --- 2.7 1.4 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 --- --- --- 2.2 1.4 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 --- --- --- 41 1.4 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 --- --- --- 46 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 --- --- --- 83 1.4 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 --- --- --- 34 1.4 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 --- --- --- 5.7 1.4 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 --- --- --- 28 1.4 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 --- --- --- 93 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 --- --- --- 11 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 --- --- --- 31 1.4 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 --- --- --- 30 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 --- --- --- 7.0 1.4 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 1.3 1.2 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 --- --- --- 21 1.4 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 --- --- --- 21 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 --- --- --- 21 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 --- --- --- 42 1.4 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 --- --- --- 50 1.4 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 --- --- --- 21 1.4 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 --- --- --- 22 1.4 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 --- --- --- 44 1.4 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 --- --- --- 25 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 --- --- --- 15 1.2 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 --- --- --- 61 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 --- --- --- 27 1.4 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 --- --- --- 23 1.4 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 --- --- --- 71 2.6 52 26 524 256 5237 42 180
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Table 7-1.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 1.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE
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Exposure Area
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Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk

39 3.5 Marathon canoeist 30 --- --- --- 30 0.78 5.8 7.8 58 78 575 13 25
40 98 High-use general recreation, adult / older child 19 --- --- --- 19 1.4 37 14 368 143 3684 27 63
40a 4.6 Bank fishing 120 --- --- --- 120 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 --- --- --- 53 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 --- --- --- 32 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 --- --- --- 25 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 --- --- --- 69 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 --- --- --- 27 1.4 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 --- --- --- 40 1.4 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 --- --- --- 9.2 1.4 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 --- --- --- 18 1.2 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 --- --- --- 8.0 1.2 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 --- --- --- 3.4 1.4 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 --- --- --- 63 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 --- --- --- 7.4 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 --- --- --- 21 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 --- --- --- 7.1 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 --- --- --- 23 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 --- --- --- 6.5 1.2 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 --- --- --- 18 1.2 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 --- --- --- 6.5 1.4 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 --- --- --- 42 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 --- --- --- 37 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 --- --- --- 51 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 --- --- --- 5.8 1.4 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 --- --- --- 65 1.4 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 --- --- --- 23 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 --- --- --- 7.4 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 --- --- --- 13 1.2 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 --- --- --- 42 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 --- --- --- 280 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 --- --- --- 84 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 --- --- --- 42 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 --- --- --- 18 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 --- --- --- 25 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 --- --- --- 11 1.4 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 --- --- --- 9.9 1.4 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 --- --- --- 3.1 1.3 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 --- --- --- 5.8 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 --- --- --- 5.5 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 --- --- --- 11 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.50 1.4 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 --- --- --- 5.4 1.4 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 63 14 630 143 6305 38 234
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Table 7-1.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 1.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk

78 6.2 High-use general recreation, older child 3.9 --- --- --- 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 --- --- --- 3.1 1.4 63 14 630 143 6305 38 234
80a 9.5 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.77 1.2 42 12 419 118 4195 43 348
81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 --- --- --- 6.5 1.8 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 --- --- --- 4.7 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 --- --- --- 8.5 1.2 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 --- --- --- 2.5 1.8 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 --- --- --- 15 1.3 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 --- --- --- 9.1 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 --- --- --- 13 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176

Subtotal: 0 0

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 --- --- --- 67 1.4 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 15 --- --- --- 15 1.4 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 --- --- --- 1.9 1.4 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.40 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 --- --- --- 52 0.8 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 --- --- --- 90 1.4 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 6.4 1.2 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 --- --- --- 6.6 1.2 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 --- --- --- 408 1.2 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 22 1.4 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 --- --- --- 28 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 --- --- --- 7.4 1.2 13 12 129 121 1286 28 73

Subtotal: 0 0
Total: 0 0

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
5 For scenarios containing more than one receptor (e.g. adult and older child), the lowest IMPG was utilized in the comparison to post-remediation EPCs.  The lowest IMPG value for which the alternative was designed to achieve is shown in bold.

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

Pre-Remediation 
EPC (mg/kg)3

Heavily Used Subareas

Removal4 Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

Non-Cancer 10-4 Cancer Risk10-5 Cancer Risk10-6 Cancer Risk
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Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 --- --- --- 0.78 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 --- --- --- 14 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 --- --- --- 0.34 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 --- --- --- 0.38 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 --- --- --- 0.91 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Total: 0 0

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for the top 1 ft of floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
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Table 7-2.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for agricultural products consumption areas under FP 1.

10-6 Cancer Risk

IMPG5 (mg/kg)

10-5 Cancer Risk Non-Cancer (Adult)

5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.

Farm
ID1

Area of farm
(acre)2

Pre-Remediation 
EPC3 (mg/kg)

IMPG 
Scenario

Removal4
Post-

Remediation 
EPC3 (mg/kg)

Non-Cancer (Child)10-4 Cancer Risk
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

5-VP-3 1.9 73 --- --- --- 73 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 --- --- --- 23 3.27 5.6
8-VP-4 0.24 3.9 --- --- --- 3.9 3.27 5.6
8-VP-3 0.024 7.7 --- --- --- 7.7 3.27 5.6
8-VP-2 0.57 69 --- --- --- 69 3.27 5.6

18-VP-2 0.61 7.2 --- --- --- 7.2 3.27 5.6
18-VP-1 0.28 8.1 --- --- --- 8.1 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 --- --- --- 34 3.27 5.6
19-VP-1 0.18 32 --- --- --- 32 3.27 5.6
19-VP-3 0.031 10 --- --- --- 10 3.27 5.6
19-VP-4 0.094 6.0 --- --- --- 6.0 3.27 5.6
19-VP-8 0.057 91 --- --- --- 91 3.27 5.6
19-VP-5 0.51 45 --- --- --- 45 3.27 5.6
19-VP-6 1.2 24 --- --- --- 24 3.27 5.6
23-VP-2 0.18 47 --- --- --- 47 3.27 5.6
23-VP-1 0.30 75 --- --- --- 75 3.27 5.6

23A-VP-1 0.45 10 --- --- --- 10 3.27 5.6
23B-VP-1 0.068 7.2 --- --- --- 7.2 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 --- --- --- 11 3.27 5.6
27B-VP-3 0.062 16 --- --- --- 16 3.27 5.6
27B-VP-1 0.072 12 --- --- --- 12 3.27 5.6
27-VP-2 0.47 21 --- --- --- 21 3.27 5.6

27A-VP-1 0.20 31 --- --- --- 31 3.27 5.6
27-VP-1 1.3 23 --- --- --- 23 3.27 5.6
26-VP-1 0.036 40 --- --- --- 40 3.27 5.6
33-VP-1 0.022 9.5 --- --- --- 9.5 3.27 5.6
33-VP-2 0.12 70 --- --- --- 70 3.27 5.6
38-VP-1 0.43 36 --- --- --- 36 3.27 5.6

38A-VP-1 0.020 5.0 --- --- --- 5.0 3.27 5.6
38-VP-3 0.046 28 --- --- --- 28 3.27 5.6
38-VP-2 0.17 46 --- --- --- 46 3.27 5.6
40-VP-3 0.46 67 --- --- --- 67 3.27 5.6
40-VP-2 0.36 18 --- --- --- 18 3.27 5.6

40A-VP-1 0.11 68 --- --- --- 68 3.27 5.6
40-VP-1 0.47 57 --- --- --- 57 3.27 5.6
42-VP-1 0.22 64 --- --- --- 64 3.27 5.6
42-VP-2 0.28 46 --- --- --- 46 3.27 5.6
42-VP-3 0.050 41 --- --- --- 41 3.27 5.6
42-VP-5 0.58 73 --- --- --- 73 3.27 5.6
42-VP-4 1.0 34 --- --- --- 34 3.27 5.6

42A-VP-1 1.5 35 --- --- --- 35 3.27 5.6
46-VP-2 7.1 140 --- --- --- 140 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 --- --- --- 125 3.27 5.6
46-VP-3 1.4 153 --- --- --- 153 3.27 5.6
46-VP-4 0.011 125 --- --- --- 125 3.27 5.6

49A-VP-1 0.019 16 --- --- --- 16 3.27 5.6
49-VP-1 1.2 18 --- --- --- 18 3.27 5.6

49B-VP-1 0.0044 26 --- --- --- 26 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 --- --- --- 12 3.27 5.6
8-VP-6 0.086 47 --- --- --- 47 3.27 5.6

12-VP-1 0.080 14 --- --- --- 14 3.27 5.6
39-VP-1 2.0 39 --- --- --- 39 3.27 5.6
54-VP-1 0.20 21 --- --- --- 21 3.27 5.6
55-VP-1 0.59 7.6 --- --- --- 7.6 3.27 5.6

55A-VP-1 2.0 40 --- --- --- 40 3.27 5.6
58A-VP-1 0.32 25 --- --- --- 25 3.27 5.6
67A-VP-1 0.12 51 --- --- --- 51 3.27 5.6
61A-VP-1 0.19 18 --- --- --- 18 3.27 5.6
61A-VP-2 1.2 19 --- --- --- 19 3.27 5.6
56A-VP-1 0.58 73 --- --- --- 73 3.27 5.6
23-VP-3 1.3 22 --- --- --- 22 3.27 5.6

Total: 0 0

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-3.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for amphibian averaging areas (vernal pools) 
under FP 1.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do 
not always agree with the sum of the individual averaging areas.

Vernal Pool
ID1

IMPG4 (mg/kg)Pre-Remediation 
EPC2 (mg/kg)

Removal3

Area of Vernal 
Pool (acre)

Post-
Remediation
EPC2(mg/kg)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 20 21.1 34.3
G2 87 51 --- --- --- 51 21.1 34.3
G3 86 19 --- --- --- 19 21.1 34.3
G4 86 27 --- --- --- 27 21.1 34.3
G5 88 28 --- --- --- 28 21.1 34.3
G6 87 12 --- --- --- 12 21.1 34.3
G7 73 18 --- --- --- 18 21.1 34.3

Total: 0 0

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4  The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-4.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for omnivorous/carnivorous 
mammal averaging areas under FP 1.

IMPG4 (mg/kg)

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always 
agree with the sum of the individual averaging areas.

Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 29 50 39 29
K2 63 9.8 --- --- --- 9.8 50 39 29
K3 85 53 --- --- --- 53 50 39 29
K4 60 16 --- --- --- 16 50 39 29
K5 25 22 --- --- --- 22 50 39 29
K6 55 25 --- --- --- 25 48 33 18
K7 47 30 --- --- --- 30 48 33 18
K8 92 24 --- --- --- 24 48 33 18
K9 69 25 --- --- --- 25 53 49 46

K10 83 13 --- --- --- 13 53 49 46
K11 61 14 --- --- --- 14 53 49 46
K12 6 28 23 --- --- --- 23 53 50 46

Total: 0 0

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not 
always agree with the sum of the individual averaging areas.

Post-
Remediation
EPC2 (mg/kg)

Sediment Target Level

5C/5D

5B

5A

Table 7-5.   Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for insectivorous bird (wood duck) 
averaging areas under FP 1.

Floodplain IMPG4 (mg/kg)Averaging 
Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Averaging
Area
ID1

Reach Area
(acre)
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Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 --- --- --- 22 3.4 16.6 n/a 5.12 n/a n/a

5C/5D/6 291 17 --- --- --- 17 6.9 19.6 3.0 15.7 n/a 11.8
Total: 0 0

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the 
individual averaging areas.

Post-
Remediation
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)

Sediment Target Level

Table 7-6.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for piscivorous mammal (mink) averaging areas under FP 1.

Floodplain IMPG4 (mg/kg)

1 mg/kg 3 mg/kg 5 mg/kg
Averaging 

Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)
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Table 7-7.  Summary of pre-, post-remediation EPCs, removal volumes and acreages and IMPGs for human direct contact exposure areas under FP 2.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 --- --- --- 32 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 --- --- --- 25 1.4 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 --- --- --- 52 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 1 40 0.02 27 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 1 7 0 27 1.4 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 1 500 0.28 27 1.4 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 --- --- --- 75 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 --- --- --- 25 1.4 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 1 80 0.05 28 1.2 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 --- --- --- 27 12 103 116 1029 1165 10286 80 353
10 59 High-use general recreation, young child (high use) 10 1 8000 5.3 4.6 1.3 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 1 400 0.23 4.5 1.3 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 --- --- --- 18 1.4 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 --- --- --- 14 1.4 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 --- --- --- 28 1.4 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 --- --- --- 2.7 1.4 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 --- --- --- 2.2 1.4 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 1 400 0.24 38 1.4 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 --- --- --- 46 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 1 800 0.52 38 1.4 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 --- --- --- 34 1.4 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 --- --- --- 5.7 1.4 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 --- --- --- 26 1.4 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 1 3000 1.6 8.2 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 --- --- --- 11 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 --- --- --- 31 1.4 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 1 90 0.05 27 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 --- --- --- 7.0 1.4 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 1.3 1.2 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 --- --- --- 21 1.4 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 1 40 0.02 4.3 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 --- --- --- 21 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 --- --- --- 17 1.4 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 1 200 0.11 25 1.4 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 1 1000 0.67 38 1.4 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 --- --- --- 21 1.4 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 --- --- --- 22 1.4 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 1 50 0.03 27 1.4 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 --- --- --- 25 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 --- --- --- 15 1.2 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 1 100 0.07 42 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 --- --- --- 24 1.4 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 --- --- --- 22 1.4 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 1 200 0.1 42 2.6 52 26 524 256 5237 42 180

IMPG Scenario

IMPG5 (mg/kg)

10-4 Cancer Risk
Post- 

Remediation 
EPC (mg/kg)3

10-5 Cancer Risk10-6 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2

Non-Cancer Pre-Remediation 
EPC (mg/kg)3

Removal4



I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\IMPG_attainment\FP\IMPG_Tables_FP2.xls
10/5/2010 - 1:31 PM Page  2 of 3

Table 7-7.  Summary of pre-, post-remediation EPCs, removal volumes and acreages and IMPGs for human direct contact exposure areas under FP 2.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

IMPG Scenario

IMPG5 (mg/kg)

10-4 Cancer Risk
Post- 

Remediation 
EPC (mg/kg)3

10-5 Cancer Risk10-6 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2

Non-Cancer Pre-Remediation 
EPC (mg/kg)3

Removal4

39 3.5 Marathon canoeist 30 1 900 0.54 13 0.78 5.8 7.8 58 78 575 13 25
40 98 High-use general recreation, adult / older child 19 --- --- --- 19 1.4 37 14 368 143 3684 27 63
40a 4.6 Bank fishing 120 1 400 0.26 42 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 --- --- --- 26 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 1 100 0.07 42 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 --- --- --- 32 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 --- --- --- 25 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 1 10 0.01 32 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 --- --- --- 27 1.4 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 1 200 0.14 38 1.4 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 --- --- --- 9.2 1.4 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 --- --- --- 18 1.2 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 --- --- --- 8.0 1.2 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 --- --- --- 3.4 1.4 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 --- --- --- 63 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 --- --- --- 7.4 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 --- --- --- 21 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 --- --- --- 7.1 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 --- --- --- 23 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 --- --- --- 6.5 1.2 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 --- --- --- 18 1.2 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 --- --- --- 6.5 1.4 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 --- --- --- 42 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 --- --- --- 37 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 --- --- --- 51 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 --- --- --- 5.8 1.4 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 1 100 0.08 37 1.4 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 --- --- --- 23 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 --- --- --- 7.4 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 --- --- --- 13 1.2 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 --- --- --- 41 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 --- --- --- 68 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 --- --- --- 84 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 --- --- --- 25 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 --- --- --- 18 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 --- --- --- 24 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 --- --- --- 11 1.4 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 --- --- --- 9.9 1.4 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 --- --- --- 3.1 1.3 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 --- --- --- 5.8 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 --- --- --- 5.5 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 --- --- --- 11 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.50 1.4 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 --- --- --- 5.4 1.4 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 63 14 630 143 6305 38 234
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Table 7-7.  Summary of pre-, post-remediation EPCs, removal volumes and acreages and IMPGs for human direct contact exposure areas under FP 2.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

IMPG Scenario

IMPG5 (mg/kg)

10-4 Cancer Risk
Post- 

Remediation 
EPC (mg/kg)3

10-5 Cancer Risk10-6 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2

Non-Cancer Pre-Remediation 
EPC (mg/kg)3

Removal4

78 6.2 High-use general recreation, older child 3.9 --- --- --- 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 --- --- --- 3.1 1.4 63 14 630 143 6305 38 234
80a 9.5 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.77 1.2 42 12 419 118 4195 43 348
81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 --- --- --- 6.5 1.8 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 --- --- --- 4.7 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 --- --- --- 8.5 1.2 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 --- --- --- 2.5 1.8 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 1 4000 2.3 4.6 1.3 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 --- --- --- 6.6 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 --- --- --- 13 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176

Subtotal: 22,000 13

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 --- --- --- 67 1.4 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 15 --- --- --- 15 1.4 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 --- --- --- 1.9 1.4 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.4 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 --- --- --- 52 0.8 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 --- --- --- 90 1.4 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 6.4 1.2 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 --- --- --- 6.6 1.2 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 --- --- --- 408 1.2 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 22 1.4 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 --- --- --- 28 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 --- --- --- 7.4 1.2 13 12 129 121 1286 28 73

Subtotal: 0 0
Total: 22,000 13

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.

Removal4 Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-6 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

Pre-Remediation 
EPC (mg/kg)3

10-5 Cancer Risk 10-4 Cancer Risk Non-Cancer 

Heavily Used Subareas

4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
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Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 --- --- --- 0.78 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 --- --- --- 14 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 --- --- --- 0.34 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 --- --- --- 0.38 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 --- --- --- 0.91 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Total: 0 0

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1 ft floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.

Table 7-8.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for agricultural products consumption areas under FP 2.

Post-
Remediation 

EPC3 (mg/kg)

Non-Cancer (Adult)

IMPG5 (mg/kg)

10-6 Cancer Risk 10-5 Cancer Risk 10-4 Cancer Risk

5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

5-VP-3 1.9 73 --- --- --- 73 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 --- --- --- 23 3.27 5.6
8-VP-4 0.24 3.9 --- --- --- 3.9 3.27 5.6
8-VP-3 0.024 7.7 --- --- --- 7.7 3.27 5.6
8-VP-2 0.57 69 --- --- --- 69 3.27 5.6

18-VP-2 0.61 7.2 --- --- --- 7.2 3.27 5.6
18-VP-1 0.28 8.1 --- --- --- 8.1 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 --- --- --- 34 3.27 5.6
19-VP-1 0.18 32 --- --- --- 32 3.27 5.6
19-VP-3 0.031 10 --- --- --- 10 3.27 5.6
19-VP-4 0.094 6.0 --- --- --- 6.0 3.27 5.6
19-VP-8 0.057 91 --- --- --- 91 3.27 5.6
19-VP-5 0.51 45 --- --- --- 45 3.27 5.6
19-VP-6 1.2 24 --- --- --- 24 3.27 5.6
23-VP-2 0.18 47 --- --- --- 47 3.27 5.6
23-VP-1 0.30 75 --- --- --- 75 3.27 5.6

23A-VP-1 0.45 10 --- --- --- 10 3.27 5.6
23B-VP-1 0.068 7.2 --- --- --- 7.2 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 --- --- --- 11 3.27 5.6
27B-VP-3 0.062 16 --- --- --- 16 3.27 5.6
27B-VP-1 0.072 12 --- --- --- 12 3.27 5.6
27-VP-2 0.47 21 --- --- --- 21 3.27 5.6

27A-VP-1 0.20 31 --- --- --- 31 3.27 5.6
27-VP-1 1.3 23 --- --- --- 23 3.27 5.6
26-VP-1 0.036 40 --- --- --- 40 3.27 5.6
33-VP-1 0.022 9.5 --- --- --- 9.5 3.27 5.6
33-VP-2 0.12 70 --- --- --- 70 3.27 5.6
38-VP-1 0.43 36 --- --- --- 36 3.27 5.6

38A-VP-1 0.020 5.0 --- --- --- 5.0 3.27 5.6
38-VP-3 0.046 28 --- --- --- 28 3.27 5.6
38-VP-2 0.17 46 --- --- --- 46 3.27 5.6
40-VP-3 0.46 67 --- --- --- 67 3.27 5.6
40-VP-2 0.36 18 --- --- --- 18 3.27 5.6

40A-VP-1 0.11 68 --- --- --- 68 3.27 5.6
40-VP-1 0.47 57 --- --- --- 57 3.27 5.6
42-VP-1 0.22 64 --- --- --- 64 3.27 5.6
42-VP-2 0.28 46 --- --- --- 46 3.27 5.6
42-VP-3 0.050 41 --- --- --- 41 3.27 5.6
42-VP-5 0.58 73 --- --- --- 73 3.27 5.6
42-VP-4 1.0 34 --- --- --- 34 3.27 5.6

42A-VP-1 1.5 35 --- --- --- 35 3.27 5.6
46-VP-2 7.1 140 --- --- --- 140 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 --- --- --- 125 3.27 5.6
46-VP-3 1.4 153 --- --- --- 153 3.27 5.6
46-VP-4 0.011 125 --- --- --- 125 3.27 5.6

49A-VP-1 0.019 16 --- --- --- 16 3.27 5.6
49-VP-1 1.2 18 --- --- --- 18 3.27 5.6

49B-VP-1 0.0044 26 --- --- --- 26 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 --- --- --- 12 3.27 5.6
8-VP-6 0.086 47 --- --- --- 47 3.27 5.6

12-VP-1 0.080 14 --- --- --- 14 3.27 5.6
39-VP-1 2.0 39 --- --- --- 39 3.27 5.6
54-VP-1 0.20 21 --- --- --- 21 3.27 5.6
55-VP-1 0.59 7.6 --- --- --- 7.6 3.27 5.6

55A-VP-1 2.0 40 --- --- --- 40 3.27 5.6
58A-VP-1 0.32 25 --- --- --- 25 3.27 5.6
67A-VP-1 0.12 51 --- --- --- 51 3.27 5.6
61A-VP-1 0.19 18 --- --- --- 18 3.27 5.6
61A-VP-2 1.2 19 --- --- --- 19 3.27 5.6
56A-VP-1 0.58 73 --- --- --- 73 3.27 5.6
23-VP-3 1.3 22 --- --- --- 22 3.27 5.6

Total: 0 0

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do 
not always agree with the sum of the individual averaging areas.

Table 7-9.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for amphibian averaging areas (vernal pools) 
under FP 2.

Vernal Pool
ID1

IMPG4 (mg/kg)Post-
Remediation
EPC2(mg/kg)

Pre-Remediation 
EPC2 (mg/kg)

Removal3

Area of Vernal 
Pool (acre)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 19 21.1 34.3
G2 87 51 --- --- --- 23 21.1 34.3
G3 86 19 --- --- --- 18 21.1 34.3
G4 86 27 --- --- --- 27 21.1 34.3
G5 88 28 --- --- --- 28 21.1 34.3
G6 87 12 --- --- --- 12 21.1 34.3
G7 73 18 --- --- --- 17 21.1 34.3

Total: 0 0

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4  The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-10.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for omnivorous/carnivorous mammal 
averaging areas under FP 2.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always 
agree with the sum of the individual averaging areas.

Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)

IMPG4 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 28 50 39 29
K2 63 9.8 --- --- --- 7.9 50 39 29
K3 85 53 --- --- --- 26 50 39 29
K4 60 16 --- --- --- 16 50 39 29
K5 25 22 --- --- --- 21 50 39 29
K6 55 25 --- --- --- 25 48 33 18
K7 47 30 --- --- --- 28 48 33 18
K8 92 24 --- --- --- 23 48 33 18
K9 69 25 --- --- --- 25 53 49 46
K10 83 13 --- --- --- 13 53 49 46
K11 61 14 --- --- --- 14 53 49 46
K12 6 28 23 --- --- --- 23 53 50 46

Total: 0 0

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not 
always agree with the sum of the individual averaging areas.

Area
(acre)

5A

Averaging
Area
ID1

5C/5D

5B

Reach

Table 7-11.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for insectivorous bird (wood duck) 
averaging areas under FP 2.

Floodplain IMPG4 (mg/kg)

Sediment Target Level
Post-

Remediation
EPC2 (mg/kg)

Pre-Remediation 
EPC2 (mg/kg)

Averaging 
Area
(acre)

Removal3

Depth
(ft)

Volume
(cy)



I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\IMPG_attainment\FP\IMPG_Tables_FP2.xls
10/5/2010 - 1:31 PM Page  1 of 1

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 --- --- --- 20 3.4 16.6 n/a 5.1 n/a n/a

5C/5D/6 291 17 --- --- --- 17 6.9 19.6 3.0 15.7 n/a 11.8

Total: 0 0

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-12.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for piscivorous mammal (mink) averaging areas under FP 
2.

1 mg/kg

Sediment Target LevelAveraging 
Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Post-
Remediation
EPC2 (mg/kg)

Floodplain IMPG4 (mg/kg)

3 mg/kg

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree 
with the sum of the individual averaging areas.

5 mg/kg

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)
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Table 7-14.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 3.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 --- --- --- 23 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 --- --- --- 20 1.4 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 --- --- --- 42 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 1 40 0.02 27 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 1 1000 0.7 14 1.4 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 1 500 0.3 25 1.4 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 --- --- --- 28 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 --- --- --- 25 1.4 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 1 80 0.05 28 1.2 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 --- --- --- 27 12 103 116 1029 1165 10286 80 353
10 59 High-use general recreation, young child (high use) 10 1 8000 5 4.6 1.3 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 1 400 0.2 4.5 1.3 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 --- --- --- 18 1.4 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 1 4 0 14 1.4 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 --- --- --- 27 1.4 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 --- --- --- 2.6 1.4 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 --- --- --- 2.2 1.4 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 1 400 0.2 38 1.4 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 --- --- --- 46 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 1 800 0.5 20 1.4 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 --- --- --- 22 1.4 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 --- --- --- 5.1 1.4 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 --- --- --- 23 1.4 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 1 3000 2 8.2 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 --- --- --- 11 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 --- --- --- 26 1.4 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 1 90 0.05 27 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 --- --- --- 6.9 1.4 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 1.3 1.2 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 6.0 1.4 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 --- --- --- 21 1.4 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 1 40 0.02 4.3 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 --- --- --- 21 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 --- --- --- 17 1.4 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 1 200 0.1 25 1.4 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 1 1000 0.7 38 1.4 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 --- --- --- 19 1.4 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 --- --- --- 22 1.4 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 1 100 0.06 13 1.4 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 --- --- --- 24 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 --- --- --- 15 1.2 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 --- --- --- 16 1.4 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 1 90 0.05 26 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 1 100 0.09 4.3 1.4 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 --- --- --- 22 1.4 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 1 200 0.1 42 2.6 52 26 524 256 5237 42 180
39 3.5 Marathon canoeist 30 1 1000 0.9 6.8 0.78 5.8 7.8 58 78 575 13 25

Non-Cancer Pre-Remediation 
EPC (mg/kg)3

Removal4 Post- 
Remediation 
EPC (mg/kg)3

10-5 Cancer Risk10-6 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

IMPG5 (mg/kg)

10-4 Cancer Risk
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Table 7-14.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 3.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Non-Cancer Pre-Remediation 
EPC (mg/kg)3

Removal4 Post- 
Remediation 
EPC (mg/kg)3

10-5 Cancer Risk10-6 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

IMPG5 (mg/kg)

10-4 Cancer Risk

40 98 High-use general recreation, adult / older child 19 1 4000 3 13 1.4 37 14 368 143 3684 27 63
40a 4.6 Bank fishing 120 1 7 0 42 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 --- --- --- 24 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 1 100 0.06 39 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 --- --- --- 32 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 --- --- --- 25 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 1 10 0.01 32 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 --- --- --- 27 1.4 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 1 300 0.2 38 1.4 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 1 80 0.05 12 1.2 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 --- --- --- 8.0 1.2 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 --- --- --- 3.4 1.4 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 --- --- --- 63 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 --- --- --- 7.4 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 --- --- --- 17 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 --- --- --- 7.1 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 --- --- --- 23 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 --- --- --- 5.9 1.2 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 1 200 0.09 11 1.2 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 --- --- --- 42 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 --- --- --- 37 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 --- --- --- 51 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 --- --- --- 5.7 1.4 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 1 200 0.1 12 1.4 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 1 600 0.4 14 1.4 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 --- --- --- 18 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 --- --- --- 7.4 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 1 10 0.01 12 1.2 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 --- --- --- 27 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 --- --- --- 68 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 --- --- --- 65 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 --- --- --- 25 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 --- --- --- 17 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 --- --- --- 12 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 --- --- --- 11 1.4 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 --- --- --- 9.9 1.4 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 --- --- --- 3.1 1.3 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 --- --- --- 5.8 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 --- --- --- 5.5 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 --- --- --- 11 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.50 1.4 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 --- --- --- 5.4 1.4 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 63 14 630 143 6305 38 234
78 6.2 High-use general recreation, older child 3.9 --- --- --- 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 --- --- --- 3.1 1.4 63 14 630 143 6305 38 234



I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\IMPG_attainment\FP\IMPG_Tables_FP3.xls
10/5/2010 - 1:32 PM Page  3 of 3

Table 7-14.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 3.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Non-Cancer Pre-Remediation 
EPC (mg/kg)3

Removal4 Post- 
Remediation 
EPC (mg/kg)3

10-5 Cancer Risk10-6 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

IMPG5 (mg/kg)

10-4 Cancer Risk

80a 9.5 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.77 1.2 42 12 419 118 4195 43 348
81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 --- --- --- 6.5 1.8 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 --- --- --- 4.7 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 --- --- --- 8.5 1.2 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 --- --- --- 2.5 1.8 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 1 4000 2 4.6 1.3 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 --- --- --- 6.6 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 --- --- --- 13 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176

Subtotal: 27,600 17

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 3 500 0.13 9.3 1.4 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 15 3 1000 0.35 11 1.4 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 --- --- --- 1.9 1.4 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.4 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 3 400 0.09 4.9 0.8 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 3 4000 0.96 3.5 1.4 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 0.62 1.2 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 3 200 0.11 4.4 1.2 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 3 200 0.06 5.3 1.2 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 0.59 1.4 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 3 10 0 1.8 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 3 4 0 7.2 1.2 13 12 129 121 1286 28 73

Subtotal: 6,800 1.7
Total: 34,000 19

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.

IMPG5 (mg/kg)

Heavily Used Subareas

10-5 Cancer Risk10-6 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

Pre-Remediation 
EPC (mg/kg)3

4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.

10-4 Cancer Risk Non-Cancer 
Removal4 Post- 

Remediation 
EPC (mg/kg)3
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Table 7-15.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for agricultural products consumption areas under FP 3.

Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 --- --- --- 0.78 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 --- --- --- 14 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 --- --- --- 0.34 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 --- --- --- 0.38 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 --- --- --- 0.91 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Total: 0 0

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1 ft floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.
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ID1

Area of farm
(acre)2

Pre-Remediation 
EPC3 (mg/kg)

IMPG 
Scenario

10-5 Cancer RiskPost-
Remediation 

EPC3 (mg/kg)

Non-Cancer (Adult)10-6 Cancer Risk Non-Cancer (Child)
Removal4

IMPG5 (mg/kg)

10-4 Cancer Risk
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Depth
(ft)

Volume
(cy)

Area
(acre)

 Lower Bound  Upper Bound

5-VP-3 1.9 73 1 3000 1.7 5.6 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 1 60 0.04 5.6 3.27 5.6
8-VP-4 0.24 3.9 --- --- --- 3.9 3.27 5.6
8-VP-3 0.024 7.7 1 40 0.02 0.021 3.27 5.6
8-VP-2 0.57 69 1 700 0.43 5.6 3.27 5.6

18-VP-2 0.61 7.2 1 80 0.05 5.6 3.27 5.6
18-VP-1 0.28 8.1 1 60 0.04 5.6 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 1 10 0.01 0.021 3.27 5.6
19-VP-1 0.18 32 1 200 0.13 5.6 3.27 5.6
19-VP-3 0.031 10 1 20 0.01 5.6 3.27 5.6
19-VP-4 0.094 6.0 1 10 0.01 5.6 3.27 5.6
19-VP-8 0.057 91 1 90 0.05 0.021 3.27 5.6
19-VP-5 0.51 45 1 500 0.3 5.6 3.27 5.6
19-VP-6 1.2 24 1 800 0.47 5.6 3.27 5.6
23-VP-2 0.18 47 1 300 0.17 5.6 3.27 5.6
23-VP-1 0.30 75 1 400 0.24 5.6 3.27 5.6

23A-VP-1 0.45 10 1 300 0.16 5.6 3.27 5.6
23B-VP-1 0.068 7.2 1 50 0.03 5.6 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 1 200 0.14 5.6 3.27 5.6
27B-VP-3 0.062 16 1 100 0.06 0.021 3.27 5.6
27B-VP-1 0.072 12 1 60 0.04 5.6 3.27 5.6
27-VP-2 0.47 21 1 200 0.1 5.6 3.27 5.6

27A-VP-1 0.20 31 1 300 0.16 5.6 3.27 5.6
27-VP-1 1.3 23 1 800 0.52 5.6 3.27 5.6
26-VP-1 0.036 40 1 30 0.02 5.6 3.27 5.6
33-VP-1 0.022 9.5 1 30 0.02 0.021 3.27 5.6
33-VP-2 0.12 70 1 100 0.09 5.6 3.27 5.6
38-VP-1 0.43 36 1 500 0.31 5.6 3.27 5.6

38A-VP-1 0.020 5.0 --- --- --- 5.0 3.27 5.6
38-VP-3 0.046 28 1 40 0.02 5.6 3.27 5.6
38-VP-2 0.17 46 1 200 0.13 5.6 3.27 5.6
40-VP-3 0.46 67 1 600 0.4 5.6 3.27 5.6
40-VP-2 0.36 18 1 300 0.18 5.6 3.27 5.6

40A-VP-1 0.11 68 1 200 0.09 5.6 3.27 5.6
40-VP-1 0.47 57 1 300 0.21 5.6 3.27 5.6
42-VP-1 0.22 64 1 300 0.19 5.6 3.27 5.6
42-VP-2 0.28 46 1 400 0.26 5.6 3.27 5.6
42-VP-3 0.050 41 1 60 0.04 5.6 3.27 5.6
42-VP-5 0.58 73 1 300 0.2 5.6 3.27 5.6
42-VP-4 1.0 34 1 900 0.56 5.6 3.27 5.6

42A-VP-1 1.5 35 1 1000 0.89 5.6 3.27 5.6
46-VP-2 7.1 140 1 1000 0.71 5.6 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 1 40 0.02 0.021 3.27 5.6
46-VP-3 1.4 153 1 600 0.35 3.2 3.27 5.6
46-VP-4 0.011 125 1 4 0 0.021 3.27 5.6

49A-VP-1 0.019 16 1 30 0.02 0.021 3.27 5.6
49-VP-1 1.2 18 1 600 0.37 5.6 3.27 5.6

49B-VP-1 0.0044 26 1 7 0 0.021 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 1 10 0.01 0.021 3.27 5.6
8-VP-6 0.086 47 1 100 0.08 5.6 3.27 5.6

12-VP-1 0.080 14 1 100 0.07 0.021 3.27 5.6
39-VP-1 2.0 39 1 2000 1.4 5.6 3.27 5.6
54-VP-1 0.20 21 1 300 0.17 5.6 3.27 5.6
55-VP-1 0.59 7.6 1 4 0 5.6 3.27 5.6

55A-VP-1 2.0 40 1 3000 1.6 5.6 3.27 5.6
58A-VP-1 0.32 25 1 400 0.25 5.6 3.27 5.6
67A-VP-1 0.12 51 1 100 0.07 5.6 3.27 5.6
61A-VP-1 0.19 18 1 4 0 5.3 3.27 5.6
61A-VP-2 1.2 19 1 100 0.08 5.5 3.27 5.6
56A-VP-1 0.58 73 1 700 0.41 5.6 3.27 5.6
23-VP-3 1.3 22 1 1000 0.73 5.6 3.27 5.6

Total 24,000 15

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do 
not always agree with the sum of the individual averaging areas.

Table 7-16.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for amphibian averaging areas (vernal pools) 
under FP 3.

Vernal Pool
ID1

IMPG4 (mg/kg)Post-
Remediation
EPC2(mg/kg)

Pre-Remediation 
EPC2 (mg/kg)

Removal3
Area of Vernal 

Pool (acre)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 14 21.1 34.3
G2 87 51 --- --- --- 18 21.1 34.3
G3 86 19 --- --- --- 17 21.1 34.3
G4 86 27 --- --- --- 24 21.1 34.3
G5 88 28 --- --- --- 23 21.1 34.3
G6 87 12 --- --- --- 12 21.1 34.3
G7 73 18 --- --- --- 17 21.1 34.3

Total: 0 0

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-17.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for omnivorous/carnivorous mammal 
averaging areas under FP 3.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always 
agree with the sum of the individual averaging areas.

Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)

IMPG4 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 21 50 39 29
K2 63 9.8 --- --- --- 7.9 50 39 29
K3 85 53 --- --- --- 19 50 39 29
K4 60 16 --- --- --- 15 50 39 29
K5 25 22 --- --- --- 18 50 39 29
K6 55 25 --- --- --- 24 48 33 18
K7 47 30 --- --- --- 22 48 33 18
K8 92 24 --- --- --- 18 48 33 18
K9 69 25 --- --- --- 23 53 49 46
K10 83 13 --- --- --- 12 53 49 46
K11 61 14 --- --- --- 14 53 49 46
K12 6 28 23 --- --- --- 23 53 50 46

Total: 0 0

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-18.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for insectivorous bird (wood duck) 
averaging areas under FP 3.

Floodplain IMPG4 (mg/kg)

Sediment Target Level
Post-

Remediation
EPC2 (mg/kg)

Pre-Remediation 
EPC2 (mg/kg)

Averaging 
Area
(acre)

Removal3

Depth
(ft)

Volume
(cy)

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not 
always agree with the sum of the individual averaging areas.

Area
(acre)

5A

Averaging
Area
ID1

5C/5D

5B

Reach
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Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 1 16000 10 17 3.4 16.6 n/a 5.1 n/a n/a

5C/5D/6 291 17 --- --- --- 15 6.9 19.6 3.0 15.7 n/a 11.8

Total: 16,000 10

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree 
with the sum of the individual averaging areas.

5 mg/kg

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)

Table 7-19.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for piscivorous mammal (mink) averaging areas under FP 
3.

1 mg/kg

Sediment Target LevelAveraging 
Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Post-
Remediation
EPC2 (mg/kg)

Floodplain IMPG4 (mg/kg)

3 mg/kg
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Table 7-21.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 4.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 1 2000 1.4 21 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 1 6000 4.0 14 1.4 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 --- --- --- 21 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 1 30 0.020 27 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 1 1000 0.69 14 1.4 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 1 600 0.37 14 1.4 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 1 1000 0.75 28 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 1 1000 0.68 14 1.4 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 1 200 0.10 12 1.2 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 --- --- --- 27 12 103 116 1029 1165 10286 80 353
10 59 High-use general recreation, young child (high use) 10 1 8000 5.3 4.6 1.3 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 1 400 0.23 4.5 1.3 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 1 300 0.17 14 1.4 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 --- --- --- 5.3 1.4 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 1 400 0.22 13 1.4 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 --- --- --- 2.6 1.4 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 --- --- --- 2.2 1.4 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 1 700 0.46 14 1.4 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 1 200 0.15 14 1.4 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 1 3000 1.9 21 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 1 8000 4.8 14 1.4 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 1 4000 2.2 14 1.4 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 --- --- --- 5.7 1.4 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 1 5000 3.1 14 1.4 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 1 3000 1.6 8.2 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 --- --- --- 11 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 1 4000 2.5 13 1.4 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 1 90 0.050 27 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 --- --- --- 6.9 1.4 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 1.3 1.2 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 6.0 1.4 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 1 90 0.060 13 1.4 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 1 40 0.020 4.3 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 --- --- --- 21 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 1 100 0.070 14 1.4 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 1 400 0.23 14 1.4 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 1 500 0.30 3.9 1.4 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 1 2000 1.0 14 1.4 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 1 4000 2.3 14 1.4 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 1 800 0.50 21 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 1 5000 3.4 14 1.4 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 1 100 0.060 4.4 1.4 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 --- --- --- 24 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 1 40 0.020 12 1.2 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 1 1000 0.88 13 1.4 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 1 600 0.35 26 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 1 100 0.070 6.7 1.4 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 1 2000 1.3 14 1.4 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 1 400 0.28 18 2.6 52 26 524 256 5237 42 180

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

IMPG5 (mg/kg)

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk
Post- 

Remediation 
EPC (mg/kg)3
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Table 7-21.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 4.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

IMPG5 (mg/kg)

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk
Post- 

Remediation 
EPC (mg/kg)3

39 3.5 Marathon canoeist 30 1 1000 0.91 6.8 0.78 5.8 7.8 58 78 575 13 25
40 98 High-use general recreation, adult / older child 19 1 4000 2.3 13 1.4 37 14 368 143 3684 27 63
40a 4.6 Bank fishing 120 1 1000 0.61 25 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 1 1000 0.85 21 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 1 1000 0.60 26 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 1 2000 1.4 21 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 --- --- --- 25 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 --- --- --- 14 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 1 60 0.040 25 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 1 800 0.47 14 1.4 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 1 5000 3.3 14 1.4 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 1 80 0.050 12 1.2 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 --- --- --- 8.0 1.2 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 --- --- --- 3.4 1.4 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 1 100 0.080 43 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 --- --- --- 7.4 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 --- --- --- 17 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 --- --- --- 7.1 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 --- --- --- 23 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 --- --- --- 5.9 1.2 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 1 200 0.090 11 1.2 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 --- --- --- 42 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 1 1000 0.74 21 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 --- --- --- 45 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 --- --- --- 5.7 1.4 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 1 200 0.10 12 1.4 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 1 600 0.40 14 1.4 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 --- --- --- 18 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 --- --- --- 7.4 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 1 10 0.010 12 1.2 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 --- --- --- 23 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 1 20 0.010 37 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 --- --- --- 24 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 --- --- --- 3.9 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 --- --- --- 17 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 --- --- --- 11 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 --- --- --- 11 1.4 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 --- --- --- 9.9 1.4 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 --- --- --- 3.1 1.3 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 --- --- --- 5.8 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 --- --- --- 5.5 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 --- --- --- 11 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.50 1.4 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 --- --- --- 5.4 1.4 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 1 200 0.15 14 1.4 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 63 14 630 143 6305 38 234
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Table 7-21.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 4.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

IMPG5 (mg/kg)

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk
Post- 

Remediation 
EPC (mg/kg)3

78 6.2 High-use general recreation, older child 3.9 --- --- --- 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 --- --- --- 3.1 1.4 63 14 630 143 6305 38 234
80a 9.5 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.77 1.2 42 12 419 118 4195 43 348
81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 --- --- --- 6.5 1.8 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 --- --- --- 4.7 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 --- --- --- 8.5 1.2 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 --- --- --- 2.5 1.8 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 1 4000 2.3 4.6 1.3 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 --- --- --- 6.6 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 --- --- --- 13 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176

Subtotal: 90,500 56

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 3 500 0.13 9.3 1.4 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 15 3 1000 0.35 11 1.4 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 --- --- --- 1.9 1.4 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.40 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 3 400 0.090 4.9 0.8 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 3 4000 0.96 3.5 1.4 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 0.62 1.2 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 3 200 0.11 4.4 1.2 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 3 200 0.060 5.3 1.2 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 0.59 1.4 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 3 30 0.0 1.8 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 3 10 0.0 7.2 1.2 13 12 129 121 1286 28 73

Subtotal: 6,800 1.7
Total: 97,000 57

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
5 For scenarios containing more than one receptor (e.g. adult and older child), the lowest IMPG was utilized in the comparison to post-remediation EPCs.  The lowest IMPG value for which the alternative was designed to achieve is shown in bold.

Heavily Used Subareas

Removal4 Post- 
Remediation 
EPC (mg/kg)3

Non-Cancer 10-4 Cancer Risk10-5 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

Pre-Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-6 Cancer Risk
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Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 --- --- --- 0.78 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 --- --- --- 13 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 --- --- --- 0.34 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 --- --- --- 0.38 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 --- --- --- 0.91 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Total: 0 0

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for the top 1 ft of floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.

Farm
ID1

Area of farm
(acre)2

Pre-Remediation 
EPC3 (mg/kg)

IMPG 
Scenario

Table 7-22.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for agricultural products consumption areas under FP 4.
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

5-VP-3 1.9 73 1 3000 1.7 5.6 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 1 60 0.040 5.6 3.27 5.6
8-VP-4 0.24 3.9 --- --- --- 3.9 3.27 5.6
8-VP-3 0.024 7.7 1 40 0.020 0.021 3.27 5.6
8-VP-2 0.57 69 1 700 0.43 5.6 3.27 5.6

18-VP-2 0.61 7.2 1 100 0.060 5.6 3.27 5.6
18-VP-1 0.28 8.1 1 60 0.040 5.6 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 1 10 0.010 0.021 3.27 5.6
19-VP-1 0.18 32 1 200 0.13 5.6 3.27 5.6
19-VP-3 0.031 10 1 20 0.010 5.6 3.27 5.6
19-VP-4 0.094 6.0 1 10 0.010 5.6 3.27 5.6
19-VP-8 0.057 91 --- --- --- 0.021 3.27 5.6
19-VP-5 0.51 45 1 500 0.29 5.6 3.27 5.6
19-VP-6 1.2 24 1 800 0.47 5.6 3.27 5.6
23-VP-2 0.18 47 1 200 0.14 3.7 3.27 5.6
23-VP-1 0.30 75 1 200 0.11 5.3 3.27 5.6

23A-VP-1 0.45 10 1 300 0.16 5.6 3.27 5.6
23B-VP-1 0.068 7.2 1 50 0.030 5.6 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 1 200 0.14 5.6 3.27 5.6
27B-VP-3 0.062 16 1 100 0.060 0.021 3.27 5.6
27B-VP-1 0.072 12 1 60 0.040 5.6 3.27 5.6
27-VP-2 0.47 21 1 200 0.10 5.6 3.27 5.6

27A-VP-1 0.20 31 1 300 0.16 5.6 3.27 5.6
27-VP-1 1.3 23 1 800 0.52 5.6 3.27 5.6
26-VP-1 0.036 40 1 30 0.020 5.6 3.27 5.6
33-VP-1 0.022 9.5 1 30 0.020 0.021 3.27 5.6
33-VP-2 0.12 70 1 70 0.040 4.8 3.27 5.6
38-VP-1 0.43 36 1 500 0.28 5.6 3.27 5.6

38A-VP-1 0.020 5.0 --- --- --- 5.0 3.27 5.6
38-VP-3 0.046 28 1 40 0.020 5.6 3.27 5.6
38-VP-2 0.17 46 1 200 0.11 5.1 3.27 5.6
40-VP-3 0.46 67 1 600 0.40 5.6 3.27 5.6
40-VP-2 0.36 18 1 300 0.18 5.6 3.27 5.6

40A-VP-1 0.11 68 1 200 0.090 5.6 3.27 5.6
40-VP-1 0.47 57 1 300 0.21 5.6 3.27 5.6
42-VP-1 0.22 64 1 300 0.19 5.6 3.27 5.6
42-VP-2 0.28 46 1 400 0.26 5.6 3.27 5.6
42-VP-3 0.050 41 1 60 0.040 5.6 3.27 5.6
42-VP-5 0.58 73 1 300 0.21 5.6 3.27 5.6
42-VP-4 1.0 34 1 900 0.56 5.6 3.27 5.6

42A-VP-1 1.5 35 1 1000 0.89 5.6 3.27 5.6
46-VP-2 7.1 140 1 1000 0.71 5.6 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 1 40 0.020 0.021 3.27 5.6
46-VP-3 1.4 153 1 600 0.35 3.2 3.27 5.6
46-VP-4 0.011 125 1 4. 0.0 0.021 3.27 5.6

49A-VP-1 0.019 16 1 30 0.020 0.021 3.27 5.6
49-VP-1 1.2 18 1 600 0.37 5.6 3.27 5.6

49B-VP-1 0.0044 26 1 7. 0.0 0.021 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 1 10 0.010 0.021 3.27 5.6
8-VP-6 0.086 47 1 100 0.080 5.6 3.27 5.6

12-VP-1 0.080 14 1 100 0.070 0.021 3.27 5.6
39-VP-1 2.0 39 1 2000 1.4 5.6 3.27 5.6
54-VP-1 0.20 21 1 300 0.17 5.6 3.27 5.6
55-VP-1 0.59 7.6 1 4. 0.0 5.6 3.27 5.6

55A-VP-1 2.0 40 1 3000 1.6 5.6 3.27 5.6
58A-VP-1 0.32 25 1 400 0.25 5.6 3.27 5.6
67A-VP-1 0.12 51 1 100 0.070 5.6 3.27 5.6
61A-VP-1 0.19 18 1 4. 0.0 5.3 3.27 5.6
61A-VP-2 1.2 19 1 100 0.080 5.5 3.27 5.6
56A-VP-1 0.58 73 1 700 0.41 5.6 3.27 5.6
23-VP-3 1.3 22 1 1000 0.73 5.6 3.27 5.6

Total: 24,000 15

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-23.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for amphibian averaging areas (vernal pools) 
under FP 4.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do 
not always agree with the sum of the individual averaging areas.

Vernal Pool
ID1

IMPG4 (mg/kg)Pre-Remediation 
EPC2 (mg/kg)

Removal3

Area of Vernal 
Pool (acre)

Post-
Remediation
EPC2(mg/kg)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 12 21.1 34.3
G2 87 51 --- --- --- 14 21.1 34.3
G3 86 19 --- --- --- 14 21.1 34.3
G4 86 27 --- --- --- 21 21.1 34.3
G5 88 28 --- --- --- 19 21.1 34.3
G6 87 12 --- --- --- 12 21.1 34.3
G7 73 18 --- --- --- 14 21.1 34.3

Total: 0 0

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4  The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-24.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for omnivorous/carnivorous mammal 
averaging areas under FP 4.

IMPG4 (mg/kg)

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always 
agree with the sum of the individual averaging areas.

Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 17 50 39 29
K2 63 9.8 --- --- --- 6.7 50 39 29
K3 85 53 --- --- --- 18 50 39 29
K4 60 16 --- --- --- 12 50 39 29
K5 25 22 --- --- --- 14 50 39 29
K6 55 25 --- --- --- 19 48 33 18
K7 47 30 --- --- --- 22 48 33 18
K8 92 24 --- --- --- 18 48 33 18
K9 69 25 --- --- --- 17 53 49 46

K10 83 13 --- --- --- 12 53 49 46
K11 61 14 --- --- --- 13 53 49 46
K12 6 28 23 --- --- --- 15 53 50 46

Total: 0 0

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not 
always agree with the sum of the individual averaging areas.

Post-
Remediation
EPC2 (mg/kg)

Sediment Target Level

5C/5D

5B

5A

Table 7-25.   Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for insectivorous bird (wood duck) 
averaging areas under FP 4.

Floodplain IMPG4 (mg/kg)Averaging 
Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Averaging
Area
ID1

Reach Area
(acre)
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Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 --- --- --- 14 3.4 16.6 n/a 5.12 n/a n/a

5C/5D/6 291 17 --- --- --- 14 6.9 19.6 3.0 15.7 n/a 11.8
Total: 0 0

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the 
individual averaging areas.

Post-
Remediation
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)

Sediment Target Level

Table 7-26.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for piscivorous mammal (mink) averaging areas under FP 4.

Floodplain IMPG4 (mg/kg)

1 mg/kg 3 mg/kg 5 mg/kg
Averaging 

Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)
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Table 7-28.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 5.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 --- --- --- 6.7 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 --- --- --- 16 1.4 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 --- --- --- 24 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 --- --- --- 31 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 --- --- --- 18 1.4 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 --- --- --- 14 1.4 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 --- --- --- 25 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 --- --- --- 17 1.4 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 --- --- --- 39 1.2 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 --- --- --- 27 12 103 116 1029 1165 10286 80 353
10 59 High-use general recreation, young child (high use) 10 --- --- --- 10 1.3 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 --- --- --- 22 1.3 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 --- --- --- 18 1.4 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 --- --- --- 13 1.4 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 --- --- --- 28 1.4 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 --- --- --- 2.7 1.4 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 --- --- --- 2.2 1.4 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 --- --- --- 41 1.4 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 --- --- --- 46 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 --- --- --- 17 1.4 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 --- --- --- 19 1.4 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 --- --- --- 5.1 1.4 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 --- --- --- 18 1.4 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 --- --- --- 50 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 --- --- --- 10 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 --- --- --- 17 1.4 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 --- --- --- 16 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 --- --- --- 7.0 1.4 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 1.3 1.2 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 --- --- --- 21 1.4 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 --- --- --- 21 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 --- --- --- 21 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 --- --- --- 42 1.4 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 --- --- --- 50 1.4 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 --- --- --- 15 1.4 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 --- --- --- 18 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 --- --- --- 19 1.4 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 --- --- --- 44 1.4 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 --- --- --- 25 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 --- --- --- 15 1.2 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 --- --- --- 13 1.4 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 --- --- --- 50 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 --- --- --- 10 1.4 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 --- --- --- 19 1.4 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 --- --- --- 41 2.6 52 26 524 256 5237 42 180

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk

IMPG5 (mg/kg)
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Table 7-28.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 5.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk

IMPG5 (mg/kg)

39 3.5 Marathon canoeist 30 --- --- --- 9.1 0.78 5.8 7.8 58 78 575 13 25
40 98 High-use general recreation, adult / older child 19 --- --- --- 5.2 1.4 37 14 368 143 3684 27 63
40a 4.6 Bank fishing 120 --- --- --- 23 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 --- --- --- 21 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 --- --- --- 34 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 --- --- --- 32 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 --- --- --- 25 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 --- --- --- 6.3 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 --- --- --- 6.7 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 --- --- --- 27 1.4 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 --- --- --- 11 1.4 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 --- --- --- 8.8 1.4 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 --- --- --- 18 1.2 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 --- --- --- 8.0 1.2 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 --- --- --- 3.4 1.4 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 --- --- --- 33 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 --- --- --- 5.8 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 --- --- --- 18 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 --- --- --- 6.7 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 --- --- --- 20 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 --- --- --- 6.3 1.2 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 --- --- --- 17 1.2 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 --- --- --- 5.6 1.4 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 --- --- --- 42 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 --- --- --- 22 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 --- --- --- 45 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 --- --- --- 5.6 1.4 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 --- --- --- 3.6 1.4 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 --- --- --- 23 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 --- --- --- 7.4 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 --- --- --- 13 1.2 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 --- --- --- 26 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 --- --- --- 49 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 --- --- --- 47 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 --- --- --- 42 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 --- --- --- 18 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 --- --- --- 19 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 --- --- --- 11 1.4 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 --- --- --- 9.9 1.4 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 --- --- --- 3.1 1.3 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 --- --- --- 5.8 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 --- --- --- 5.5 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 --- --- --- 11 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.50 1.4 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 --- --- --- 5.4 1.4 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 63 14 630 143 6305 38 234
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Table 7-28.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 5.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk

IMPG5 (mg/kg)

78 6.2 High-use general recreation, older child 3.9 --- --- --- 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 --- --- --- 3.1 1.4 63 14 630 143 6305 38 234
80a 9.5 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.77 1.2 42 12 419 118 4195 43 348
81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 --- --- --- 6.5 1.8 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 --- --- --- 4.7 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 --- --- --- 8.5 1.2 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 --- --- --- 2.5 1.8 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 --- --- --- 15 1.3 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 --- --- --- 9.1 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 --- --- --- 13 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 --- --- --- 12 1.4 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 15 --- --- --- 11 1.4 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 --- --- --- 1.9 1.4 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.40 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 --- --- --- 12 0.8 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 --- --- --- 18 1.4 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 6.4 1.2 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 --- --- --- 6.6 1.2 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 --- --- --- 18 1.2 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 0.59 1.4 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 --- --- --- 28 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 --- --- --- 7.4 1.2 13 12 129 121 1286 28 73

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
5 For scenarios containing more than one receptor (e.g. adult and older child), the lowest IMPG was utilized in the comparison to post-remediation EPCs.  The lowest IMPG value for which the alternative was designed to achieve is shown in bold.

Non-Cancer 10-4 Cancer Risk

Heavily Used Subareas

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

Pre-Remediation 
EPC (mg/kg)3

10-5 Cancer Risk
Removal4 Post- 

Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-6 Cancer Risk
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Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 --- --- --- 0.77 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 --- --- --- 13 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 --- --- --- 0.34 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 --- --- --- 0.38 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 --- --- --- 0.91 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for the top 1 ft of floodplain soil.
4 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.

Table 7-29.  Summary of IMPGs and pre- and post-remediation EPCs for agricultural products consumption areas under FP 5.

10-6 Cancer Risk

IMPG5 (mg/kg)

10-5 Cancer Risk Non-Cancer (Adult)

5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

5-VP-3 1.9 73 --- --- --- 25 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 --- --- --- 23 3.27 5.6
8-VP-4 0.24 3.9 --- --- --- 3.9 3.27 5.6
8-VP-3 0.024 7.7 --- --- --- 7.7 3.27 5.6
8-VP-2 0.57 69 --- --- --- 34 3.27 5.6

18-VP-2 0.61 7.2 --- --- --- 7.2 3.27 5.6
18-VP-1 0.28 8.1 --- --- --- 8.1 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 --- --- --- 34 3.27 5.6
19-VP-1 0.18 32 --- --- --- 32 3.27 5.6
19-VP-3 0.031 10 --- --- --- 10 3.27 5.6
19-VP-4 0.094 6.0 --- --- --- 6.0 3.27 5.6
19-VP-8 0.057 91 --- --- --- 0.021 3.27 5.6
19-VP-5 0.51 45 --- --- --- 45 3.27 5.6
19-VP-6 1.2 24 --- --- --- 24 3.27 5.6
23-VP-2 0.18 47 --- --- --- 37 3.27 5.6
23-VP-1 0.30 75 --- --- --- 26 3.27 5.6

23A-VP-1 0.45 10 --- --- --- 10 3.27 5.6
23B-VP-1 0.068 7.2 --- --- --- 7.2 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 --- --- --- 11 3.27 5.6
27B-VP-3 0.062 16 --- --- --- 16 3.27 5.6
27B-VP-1 0.072 12 --- --- --- 12 3.27 5.6
27-VP-2 0.47 21 --- --- --- 21 3.27 5.6

27A-VP-1 0.20 31 --- --- --- 31 3.27 5.6
27-VP-1 1.3 23 --- --- --- 23 3.27 5.6
26-VP-1 0.036 40 --- --- --- 40 3.27 5.6
33-VP-1 0.022 9.5 --- --- --- 9.5 3.27 5.6
33-VP-2 0.12 70 --- --- --- 46 3.27 5.6
38-VP-1 0.43 36 --- --- --- 28 3.27 5.6

38A-VP-1 0.020 5.0 --- --- --- 5.0 3.27 5.6
38-VP-3 0.046 28 --- --- --- 28 3.27 5.6
38-VP-2 0.17 46 --- --- --- 29 3.27 5.6
40-VP-3 0.46 67 --- --- --- 34 3.27 5.6
40-VP-2 0.36 18 --- --- --- 18 3.27 5.6

40A-VP-1 0.11 68 --- --- --- 48 3.27 5.6
40-VP-1 0.47 57 --- --- --- 4.2 3.27 5.6
42-VP-1 0.22 64 --- --- --- 4.8 3.27 5.6
42-VP-2 0.28 46 --- --- --- 46 3.27 5.6
42-VP-3 0.050 41 --- --- --- 41 3.27 5.6
42-VP-5 0.58 73 --- --- --- 24 3.27 5.6
42-VP-4 1.0 34 --- --- --- 26 3.27 5.6

42A-VP-1 1.5 35 --- --- --- 21 3.27 5.6
46-VP-2 7.1 140 --- --- --- 3.0 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 --- --- --- 4.5 3.27 5.6
46-VP-3 1.4 153 --- --- --- 35 3.27 5.6
46-VP-4 0.011 125 --- --- --- 0.021 3.27 5.6

49A-VP-1 0.019 16 --- --- --- 16 3.27 5.6
49-VP-1 1.2 18 --- --- --- 18 3.27 5.6

49B-VP-1 0.0044 26 --- --- --- 26 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 --- --- --- 12 3.27 5.6
8-VP-6 0.086 47 --- --- --- 47 3.27 5.6

12-VP-1 0.080 14 --- --- --- 14 3.27 5.6
39-VP-1 2.0 39 --- --- --- 39 3.27 5.6
54-VP-1 0.20 21 --- --- --- 21 3.27 5.6
55-VP-1 0.59 7.6 --- --- --- 7.6 3.27 5.6

55A-VP-1 2.0 40 --- --- --- 34 3.27 5.6
58A-VP-1 0.32 25 --- --- --- 25 3.27 5.6
67A-VP-1 0.12 51 --- --- --- 11 3.27 5.6
61A-VP-1 0.19 18 --- --- --- 18 3.27 5.6
61A-VP-2 1.2 19 --- --- --- 19 3.27 5.6
56A-VP-1 0.58 73 --- --- --- 22 3.27 5.6
23-VP-3 1.3 22 --- --- --- 22 3.27 5.6

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-30.  Summary of IMPGs and pre- and post-remediation EPCs for amphibian averaging areas (vernal pools) under FP 5.

Vernal Pool
ID1

IMPG4 (mg/kg)Pre-Remediation 
EPC2 (mg/kg)

Removal3

Area of Vernal 
Pool (acre)

Post-
Remediation
EPC2(mg/kg)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 12 21.1 34.3
G2 87 51 --- --- --- 14 21.1 34.3
G3 86 19 --- --- --- 16 21.1 34.3
G4 86 27 --- --- --- 20 21.1 34.3
G5 88 28 --- --- --- 11 21.1 34.3
G6 87 12 --- --- --- 9.3 21.1 34.3
G7 73 18 --- --- --- 12 21.1 34.3

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
4  The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-31.  Summary of IMPGs and pre- and post-remediation EPCs for omnivorous/carnivorous mammal averaging areas 
under FP 5.

IMPG4 (mg/kg)Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 16 50 39 29
K2 63 9.8 --- --- --- 9.3 50 39 29
K3 85 53 --- --- --- 14 50 39 29
K4 60 16 --- --- --- 13 50 39 29
K5 25 22 --- --- --- 18 50 39 29
K6 55 25 --- --- --- 22 48 33 18
K7 47 30 --- --- --- 17 48 33 18
K8 92 24 --- --- --- 12 48 33 18
K9 69 25 --- --- --- 12 53 49 46

K10 83 13 --- --- --- 10 53 49 46
K11 61 14 --- --- --- 11 53 49 46
K12 6 28 23 --- --- --- 12 53 50 46

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-32.   Summary of IMPGs and pre- and post-remediation EPCs for insectivorous bird (wood duck) averaging areas under FP 5.

Floodplain IMPG4 (mg/kg)Averaging 
Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Averaging
Area
ID1

Reach Area
(acre)

Post-
Remediation
EPC2 (mg/kg)

Sediment Target Level

5C/5D

5B

5A
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Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 --- --- --- 14 3.4 16.6 n/a 5.12 n/a n/a

5C/5D/6 291 17 --- --- --- 10 6.9 19.6 3.0 15.7 n/a 11.8

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-33.  Summary of IMPGs and pre- and post-remediation EPCs for piscivorous mammal (mink) averaging areas under FP 5.

Floodplain IMPG4 (mg/kg)

1 mg/kg 3 mg/kg 5 mg/kg
Averaging 

Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Post-
Remediation
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)

Sediment Target Level
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Table 7-35.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 6.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 --- --- --- 3.2 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 --- --- --- 5.6 1.4 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 --- --- --- 8.1 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 --- --- --- 4.7 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 --- --- --- 7.3 1.4 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 --- --- --- 7.0 1.4 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 --- --- --- 21 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 --- --- --- 8.0 1.4 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 --- --- --- 20 1.2 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 --- --- --- 19 12 103 116 1029 1165 10286 80 353
10 59 High-use general recreation, young child (high use) 10 --- --- --- 5.3 1.3 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 --- --- --- 19 1.3 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 --- --- --- 12 1.4 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 --- --- --- 5.3 1.4 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 --- --- --- 6.9 1.4 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 --- --- --- 2.7 1.4 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 --- --- --- 2.2 1.4 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 --- --- --- 24 1.4 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 --- --- --- 8.3 1.4 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 --- --- --- 16 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 --- --- --- 5.7 1.4 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 --- --- --- 14 1.4 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 --- --- --- 5.1 1.4 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 --- --- --- 7.3 1.4 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 --- --- --- 25 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 --- --- --- 10 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 --- --- --- 8.6 1.4 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 --- --- --- 8.2 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 --- --- --- 5.0 1.4 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 1.3 1.2 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 4.4 1.4 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 --- --- --- 21 1.4 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 --- --- --- 21 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 --- --- --- 21 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 --- --- --- 12 1.4 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 --- --- --- 25 1.4 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 --- --- --- 6.8 1.4 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 --- --- --- 13 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 --- --- --- 5.2 1.4 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 --- --- --- 6.7 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 --- --- --- 3.7 1.2 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 --- --- --- 6.0 1.4 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 --- --- --- 25 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 --- --- --- 2.7 1.4 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 --- --- --- 7.0 1.4 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 --- --- --- 14 2.6 52 26 524 256 5237 42 180

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk
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Table 7-35.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 6.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk

39 3.5 Marathon canoeist 30 --- --- --- 4.8 0.78 5.8 7.8 58 78 575 13 25
40 98 High-use general recreation, adult / older child 19 --- --- --- 2.5 1.4 37 14 368 143 3684 27 63
40a 4.6 Bank fishing 120 --- --- --- 9.2 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 --- --- --- 6.3 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 --- --- --- 25 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 --- --- --- 12 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 --- --- --- 25 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 --- --- --- 0.19 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 --- --- --- 0.25 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 --- --- --- 7.7 1.4 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 --- --- --- 7.3 1.4 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 --- --- --- 4.2 1.4 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 --- --- --- 18 1.2 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 --- --- --- 8.0 1.2 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 --- --- --- 2.3 1.4 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 --- --- --- 16 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 --- --- --- 4.3 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 --- --- --- 17 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 --- --- --- 4.6 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 --- --- --- 18 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 --- --- --- 3.3 1.2 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 --- --- --- 11 1.2 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 --- --- --- 5.6 1.4 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 --- --- --- 6.8 1.4 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 --- --- --- 42 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 --- --- --- 4.3 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 --- --- --- 37 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 --- --- --- 4.6 1.4 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 --- --- --- 3.6 1.4 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 --- --- --- 15 1.4 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 --- --- --- 15 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 --- --- --- 7.4 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 --- --- --- 13 1.2 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 --- --- --- 17 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 --- --- --- 22 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 --- --- --- 24 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 --- --- --- 25 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 --- --- --- 9.2 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 --- --- --- 6.4 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 --- --- --- 11 1.4 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 --- --- --- 9.9 1.4 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 --- --- --- 3.1 1.3 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 --- --- --- 5.8 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 --- --- --- 5.5 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 --- --- --- 11 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.50 1.4 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 --- --- --- 5.4 1.4 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 63 14 630 143 6305 38 234
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Table 7-35.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 6.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-6 Cancer Risk 10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk

78 6.2 High-use general recreation, older child 3.9 --- --- --- 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 --- --- --- 3.1 1.4 63 14 630 143 6305 38 234
80a 9.5 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.77 1.2 42 12 419 118 4195 43 348
81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 --- --- --- 6.5 1.8 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 --- --- --- 4.7 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 --- --- --- 8.5 1.2 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 --- --- --- 2.5 1.8 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 --- --- --- 15 1.3 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 --- --- --- 9.1 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 --- --- --- 13 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 --- --- --- 5.7 1.4 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 15 --- --- --- 5.4 1.4 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 --- --- --- 1.9 1.4 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.40 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 --- --- --- 10 0.8 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 --- --- --- 18 1.4 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 6.4 1.2 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 --- --- --- 6.6 1.2 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 --- --- --- 6.8 1.2 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 0.59 1.4 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 --- --- --- 12 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 --- --- --- 7.4 1.2 13 12 129 121 1286 28 73

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
5 For scenarios containing more than one receptor (e.g. adult and older child), the lowest IMPG was utilized in the comparison to post-remediation EPCs.  The lowest IMPG value for which the alternative was designed to achieve is shown in bold.

Non-Cancer 10-4 Cancer Risk10-5 Cancer Risk
Removal4 Post- 

Remediation 
EPC (mg/kg)3

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Heavily Used Subareas

IMPG5 (mg/kg)

10-6 Cancer RiskIMPG Scenario
Pre-Remediation 

EPC (mg/kg)3
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Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 --- --- --- 0.77 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 --- --- --- 13 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 --- --- --- 0.34 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 --- --- --- 0.38 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 --- --- --- 0.91 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for the top 1 ft of floodplain soil.
4 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.

Farm
ID1

Area of farm
(acre)2

Pre-Remediation 
EPC3 (mg/kg)

IMPG 
Scenario

Removal4
Post-

Remediation 
EPC3 (mg/kg)

Non-Cancer (Child)10-4 Cancer Risk

C
om

m
er

ci
al

 D
ai

ry
 

Table 7-36.  Summary of IMPGs and pre- and post-remediation EPCs for agricultural products consumption areas under FP 6.

10-6 Cancer Risk

IMPG5 (mg/kg)

10-5 Cancer Risk Non-Cancer (Adult)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

5-VP-3 1.9 73 --- --- --- 7.7 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 --- --- --- 20 3.27 5.6
8-VP-4 0.24 3.9 --- --- --- 3.9 3.27 5.6
8-VP-3 0.024 7.7 --- --- --- 7.7 3.27 5.6
8-VP-2 0.57 69 --- --- --- 4.2 3.27 5.6

18-VP-2 0.61 7.2 --- --- --- 7.2 3.27 5.6
18-VP-1 0.28 8.1 --- --- --- 8.1 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 --- --- --- 0.021 3.27 5.6
19-VP-1 0.18 32 --- --- --- 24 3.27 5.6
19-VP-3 0.031 10 --- --- --- 10 3.27 5.6
19-VP-4 0.094 6.0 --- --- --- 6.0 3.27 5.6
19-VP-8 0.057 91 --- --- --- 0.021 3.27 5.6
19-VP-5 0.51 45 --- --- --- 11 3.27
19-VP-6 1.2 24 --- --- --- 7.8 3.27 5.6
23-VP-2 0.18 47 --- --- --- 19 3.27 5.6
23-VP-1 0.30 75 --- --- --- 7.1 3.27 5.6

23A-VP-1 0.45 10 --- --- --- 10 3.27 5.6
23B-VP-1 0.068 7.2 --- --- --- 7.2 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 --- --- --- 11 3.27 5.6
27B-VP-3 0.062 16 --- --- --- 16 3.27 5.6
27B-VP-1 0.072 12 --- --- --- 12 3.27 5.6
27-VP-2 0.47 21 --- --- --- 21 3.27 5.6

27A-VP-1 0.20 31 --- --- --- 11 3.27 5.6
27-VP-1 1.3 23 --- --- --- 23 3.27 5.6
26-VP-1 0.036 40 --- --- --- 15 3.27 5.6
33-VP-1 0.022 9.5 --- --- --- 9.5 3.27 5.6
33-VP-2 0.12 70 --- --- --- 4.8 3.27 5.6
38-VP-1 0.43 36 --- --- --- 22 3.27 5.6

38A-VP-1 0.020 5.0 --- --- --- 5.0 3.27 5.6
38-VP-3 0.046 28 --- --- --- 5.0 3.27 5.6
38-VP-2 0.17 46 --- --- --- 9.4 3.27 5.6
40-VP-3 0.46 67 --- --- --- 12 3.27 5.6
40-VP-2 0.36 18 --- --- --- 18 3.27 5.6

40A-VP-1 0.11 68 --- --- --- 17 3.27 5.6
40-VP-1 0.47 57 --- --- --- 4.2 3.27 5.6
42-VP-1 0.22 64 --- --- --- 0.021 3.27 5.6
42-VP-2 0.28 46 --- --- --- 1.7 3.27 5.6
42-VP-3 0.050 41 --- --- --- 1.9 3.27 5.6
42-VP-5 0.58 73 --- --- --- 24 3.27 5.6
42-VP-4 1.0 34 --- --- --- 6.2 3.27 5.6

42A-VP-1 1.5 35 --- --- --- 11 3.27 5.6
46-VP-2 7.1 140 --- --- --- 3.0 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 --- --- --- 0.021 3.27 5.6
46-VP-3 1.4 153 --- --- --- 3.2 3.27 5.6
46-VP-4 0.011 125 --- --- --- 0.021 3.27 5.6

49A-VP-1 0.019 16 --- --- --- 16 3.27 5.6
49-VP-1 1.2 18 --- --- --- 11 3.27 5.6

49B-VP-1 0.0044 26 --- --- --- 0.021 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 --- --- --- 12 3.27 5.6
8-VP-6 0.086 47 --- --- --- 0.021 3.27 5.6

12-VP-1 0.080 14 --- --- --- 14 3.27 5.6
39-VP-1 2.0 39 --- --- --- 1.8 3.27 5.6
54-VP-1 0.20 21 --- --- --- 21 3.27 5.6
55-VP-1 0.59 7.6 --- --- --- 2.2 3.27 5.6

55A-VP-1 2.0 40 --- --- --- 6.5 3.27 5.6
58A-VP-1 0.32 25 --- --- --- 25 3.27 5.6
67A-VP-1 0.12 51 --- --- --- 11 3.27 5.6
61A-VP-1 0.19 18 --- --- --- 18 3.27 5.6
61A-VP-2 1.2 19 --- --- --- 6.2 3.27 5.6
56A-VP-1 0.58 73 --- --- --- 9.7 3.27 5.6
23-VP-3 1.3 22 --- --- --- 22 3.27 5.6

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-37.  Summary of IMPGs and pre- and post-remediation EPCs for amphibian averaging areas (vernal pools) under FP 6.

Vernal Pool
ID1

IMPG4 (mg/kg)Pre-Remediation 
EPC2 (mg/kg)

Removal3

Area of Vernal 
Pool (acre)

Post-
Remediation
EPC2(mg/kg)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 5.2 21.1 34.3
G2 87 51 --- --- --- 6.0 21.1 34.3
G3 86 19 --- --- --- 7.3 21.1 34.3
G4 86 27 --- --- --- 6.5 21.1 34.3
G5 88 28 --- --- --- 6.5 21.1 34.3
G6 87 12 --- --- --- 4.5 21.1 34.3
G7 73 18 --- --- --- 6.6 21.1 34.3

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
4  The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-38.  Summary of IMPGs and pre- and post-remediation EPCs for omnivorous/carnivorous mammal averaging areas 
under FP 6.

IMPG4 (mg/kg)Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 5.3 50 39 29
K2 63 9.8 --- --- --- 6.2 50 39 29
K3 85 53 --- --- --- 5.9 50 39 29
K4 60 16 --- --- --- 6.2 50 39 29
K5 25 22 --- --- --- 9.2 50 39 29
K6 55 25 --- --- --- 6.4 48 33 18
K7 47 30 --- --- --- 6.4 48 33 18
K8 92 24 --- --- --- 5.4 48 33 18
K9 69 25 --- --- --- 7.8 53 49 46

K10 83 13 --- --- --- 5.0 53 49 46
K11 61 14 --- --- --- 6.6 53 49 46
K12 6 28 23 --- --- --- 5.0 53 50 46

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-39.   Summary of IMPGs and pre- and post-remediation EPCs for insectivorous bird (wood duck) averaging areas under FP 6.

Floodplain IMPG4 (mg/kg)Averaging 
Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Averaging
Area
ID1

Reach Area
(acre)

Post-
Remediation
EPC2 (mg/kg)

Sediment Target Level

5C/5D

5B

5A
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Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 --- --- --- 5.8 3.4 16.6 n/a 5.12 n/a n/a

5C/5D/6 291 17 --- --- --- 5.9 6.9 19.6 3.0 15.7 n/a 11.8

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes for threshold-based alternatives are not shown by exposure/averaging areas.
4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-40.  Summary of IMPGs and pre- and post-remediation EPCs for piscivorous mammal (mink) averaging areas under FP 6.

Floodplain IMPG4 (mg/kg)

1 mg/kg 3 mg/kg 5 mg/kg
Averaging 

Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Post-
Remediation
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)

Sediment Target Level
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Table 7-42.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 7.

Depth
(ft)

Volume
(cy)

Area
(acre) RME RME*6 CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 1 9000 5.9 1.6 2.1 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 1 19000 12 1.9 1.4 2.0 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 1 2000 1.3 1.5 12 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 1 400 0.26 3.8 3.9 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 1 300 0.20 2.0 1.4 2.0 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 1 3000 1.6 1.6 1.4 2.0 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 1 2000 1.5 2.0 1.4 2.0 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 1 5000 3.0 1.3 4.3 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 1 5000 3.1 2.0 1.4 2.0 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 1 200 0.14 2.0 1.2 2.0 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 1 30 0.020 12 12 12 103 116 1029 1165 10286 80 353

10 59 High-use general recreation, young child (high use) 10 1 16000 9.7 2.0 1.3 2.0 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 1 400 0.24 2.0 1.3 2.0 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 1 2000 1.4 2.0 1.4 2.0 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 1 1000 0.66 1.6 1.4 2.0 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 1 3000 1.8 2.0 1.4 2.0 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 1 1000 0.92 1.6 1.4 2.0 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 1 30 0.020 2.0 1.4 2.0 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 1 2000 1.5 2.0 1.4 2.0 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 1 5000 3.3 2.0 1.4 2.0 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 1 8000 4.7 2.1 2.1 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 1 28000 17 1.6 1.4 2.0 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 1 10000 6.4 2.0 1.4 2.0 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 1 1000 0.88 2.0 1.4 2.0 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 1 18000 11 1.5 1.4 2.0 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 1 3000 1.8 2.0 2.0 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 1 100 0.060 5.8 5.8 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 1 11000 6.8 1.3 1.4 2.0 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 1 500 0.31 3.9 3.9 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 1 12000 7.7 1.9 1.4 2.0 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 0.68 1.2 2.0 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 1.7 1.4 2.0 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 1 500 0.28 2.0 1.4 2.0 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 1 100 0.090 2.0 2.0 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 1 200 0.11 2.0 1.4 2.0 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 1 90 0.050 2.0 2.0 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 1 200 0.11 4.3 4.3 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 1 100 0.090 2.0 1.4 2.0 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 1 4000 2.5 2.0 1.4 2.0 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 1 20 0.010 2.0 1.4 2.0 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 1 6000 3.8 2.0 1.4 2.0 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 1 28000 17 2.0 1.4 2.0 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 1 9000 5.5 2.1 2.1 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 1 22000 14 2.0 1.4 2.0 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 1 1000 0.69 2.0 1.4 2.0 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 1 7000 4.1 8.0 8.9 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 1 2000 0.99 2.0 1.2 2.0 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 1 14000 8.5 1.7 1.4 2.0 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 1 2000 0.95 2.6 2.6 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 1 2000 0.97 2.0 1.4 2.0 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 1 10000 6.1 1.6 1.4 2.0 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 1 2000 1.2 2.6 2.6 2.6 52 26 524 256 5237 42 180
39 3.5 Marathon canoeist 30 1 3000 2.1 2.0 0.78 2.0 5.8 7.8 58 78 575 13 25
40 98 High-use general recreation, adult / older child 19 1 26000 16 1.5 1.4 2.0 37 14 368 143 3684 27 63

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-
Remediation 
EPC (mg/kg)3

IMPG Scenario
Post- 

Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

 10-4 Cancer Risk Non-Cancer 
Removal4

 10-6 Cancer Risk  10-5 Cancer Risk



I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\IMPG_attainment\FP\IMPG_Tables_FP7.xls
10/5/2010 - 1:45 PM Page  2 of 3

Table 7-42.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 7.

Depth
(ft)

Volume
(cy)

Area
(acre) RME RME*6 CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-
Remediation 
EPC (mg/kg)3

IMPG Scenario
Post- 

Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

 10-4 Cancer Risk Non-Cancer 
Removal4

 10-6 Cancer Risk  10-5 Cancer Risk

40a 4.6 Bank fishing 120 1 6000 3.7 2.6 2.6 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 1 200 0.090 2.0 1.4 2.0 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 1 17000 10 1.8 2.1 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 1 3000 2.1 2.6 2.6 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 1 10000 6.3 2.1 2.1 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 1 1000 0.78 2.6 2.6 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 1 1000 0.76 2.1 2.1 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 1 200 0.14 2.6 2.6 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 1 2000 1.4 2.0 1.4 2.0 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 1 15000 9.5 2.0 1.4 2.0 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 1 2000 1.5 2.0 1.4 2.0 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 1 4. 0.0 2.0 1.2 2.0 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 1 500 0.30 2.0 1.2 2.0 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 1 1000 0.78 2.0 1.4 2.0 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 1 4000 2.5 4.3 4.3 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 1 4000 2.5 4.3 4.3 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 1 4000 2.3 7.5 9.0 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 1 5000 3.0 4.3 4.3 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 1 14000 8.6 8.4 9.0 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 1 400 0.25 2.0 1.2 2.0 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 1 200 0.11 2.0 1.2 2.0 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 1 5000 3.2 1.9 1.4 2.0 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 1 4000 2.3 2.0 1.4 2.0 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 1 3000 2.0 8.6 9.0 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 1 6000 3.9 2.1 2.1 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 1 9000 5.5 9.0 9.0 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 1 4000 2.4 2.0 1.4 2.0 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 1 600 0.34 2.0 1.4 2.0 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 1 800 0.47 2.0 1.4 2.0 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 1 900 0.54 2.6 2.6 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 1 200 0.13 2.0 1.4 2.0 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 1 200 0.11 0.95 1.2 2.0 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 1 2000 1.0 0.77 17 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 1 700 0.46 5.4 17 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 1 400 0.23 8.6 17 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 1 500 0.30 1.5 17 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 1 90 0.060 17 17 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 1 100 0.070 5.6 17 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 1 300 0.17 2.0 1.4 2.0 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 1 100 0.080 2.0 1.4 2.0 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 1 1000 0.78 2.0 1.4 2.0 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 1 2000 1.3 2.0 1.3 2.0 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 1 900 0.58 2.6 2.6 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 1 1000 0.68 2.6 2.6 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 1 300 0.20 2.6 2.6 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.50 1.4 2.0 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 1 400 0.28 2.0 1.4 2.0 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 1 1000 0.72 2.0 1.4 2.0 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 2.0 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 2.0 63 14 630 143 6305 38 234
78 6.2 High-use general recreation, older child 3.9 1 200 0.14 3.8 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 1 3000 1.9 2.0 1.4 2.0 63 14 630 143 6305 38 234
80a 9.5 Low-use general recreation, adult 7.7 1 800 0.49 3.9 4.3 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.12 1.2 2.0 42 12 419 118 4195 43 348
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Table 7-42.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 7.

Depth
(ft)

Volume
(cy)

Area
(acre) RME RME*6 CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-
Remediation 
EPC (mg/kg)3

IMPG Scenario
Post- 

Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

 10-4 Cancer Risk Non-Cancer 
Removal4

 10-6 Cancer Risk  10-5 Cancer Risk

81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 1 3000 2.0 4.3 4.3 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 1 7000 4.6 2.0 1.8 2.0 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 1 200 0.11 4.3 4.3 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 1 300 0.20 2.0 1.2 2.0 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 1 18000 11 2.0 1.8 2.0 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 1 15000 9.6 2.0 1.3 2.0 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 1 700 0.46 2.6 2.6 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 1 1000 0.83 5.8 5.8 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 1 4000 2.6 2.0 1.4 2.0 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 1 7000 4.4 2.0 1.4 2.0 51 14 514 143 5143 27 176

Subtotal: 504,200 313

Depth
(ft)

Volume
(cy)

Area
(acre) RME RME*6 CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 3 600 0.20 0.64 1.4 2.0 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 11 3 3000 0.66 1.3 1.4 2.0 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 3 700 0.21 0.27 1.4 2.0 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.40 2.0 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 3 600 0.12 2.0 0.8 2.0 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 3 4000 0.73 1.4 1.4 2.0 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 0.62 1.2 2.0 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 3 1000 0.23 2.0 1.2 2.0 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 3 1000 0.34 0.80 1.2 2.0 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 0.59 1.4 2.0 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 3 90 0.010 0.70 1.4 2.0 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 3 200 0.070 0.84 1.2 2.0 13 12 129 121 1286 28 73

Subtotal: 11,300 2.5
Total: 515,500 316

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
5 For scenarios containing more than one receptor (e.g. adult and older child), the lowest IMPG was utilized in the comparison to post-remediation EPCs.  The lowest IMPG value for which the alternative was designed to achieve is shown in bold.
6 RME* = same as 10 -6  RME IMPGs, with no values less than 2 mg/kg, for which this alternative was designed to achieve.

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

Pre-
Remediation 
EPC (mg/kg)3

Heavily Used Subareas

Removal4 Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

Non-Cancer  10-4 Cancer Risk 10-6 Cancer Risk  10-5 Cancer Risk
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Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 1 1000 0.72 0.65 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 1 1000 0.67 2.59 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 1 200 0.090 0.22 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 1 29000 18 0.24 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 1 20000 12 0.02 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 1 9000 5.7 0.13 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 1 7000 4.4 0.13 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 1 9000 5.6 0.31 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 1 700 4 0.02 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Total: 83,000 51

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for the top 1 ft of floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.

Farm
ID1

Area of farm
(acre)2

Pre-Remediation 
EPC3 (mg/kg)

IMPG 
Scenario

C
om

m
er
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al

 D
ai

ry
 

Table 7-43.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for agricultural products consumption areas under FP 7.

10-6 Cancer Risk

IMPG5 (mg/kg)

10-5 Cancer Risk Non-Cancer (Adult)
Removal4

Post-
Remediation 

EPC3 (mg/kg)

Non-Cancer (Child)10-4 Cancer Risk
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

5-VP-3 1.9 73 1 3000 1.7 3.1 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 1 60 0.040 0.45 3.27 5.6
8-VP-4 0.24 3.9 1 20 0.010 3.27 3.27 5.6
8-VP-3 0.024 7.7 1 40 0.020 0.021 3.27 5.6
8-VP-2 0.57 69 --- --- --- 3.1 3.27 5.6

18-VP-2 0.61 7.2 1 70 0.040 3.27 3.27 5.6
18-VP-1 0.28 8.1 1 200 0.11 3.27 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 --- --- --- 0.021 3.27 5.6
19-VP-1 0.18 32 1 200 0.13 3.27 3.27 5.6
19-VP-3 0.031 10 1 50 0.030 3.27 3.27 5.6
19-VP-4 0.094 6.0 1 200 0.10 0.021 3.27 5.6
19-VP-8 0.057 91 --- --- --- 0.021 3.27 5.6
19-VP-5 0.51 45 1 500 0.31 3.27 3.27 5.6
19-VP-6 1.2 24 1 800 0.48 3.27 3.27 5.6
23-VP-2 0.18 47 1 200 0.10 3.27 3.27 5.6
23-VP-1 0.30 75 --- --- --- 0.021 3.27 5.6

23A-VP-1 0.45 10 1 600 0.37 3.27 3.27 5.6
23B-VP-1 0.068 7.2 1 50 0.030 3.27 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 1 200 0.15 3.27 3.27 5.6
27B-VP-3 0.062 16 --- --- --- 0.021 3.27 5.6
27B-VP-1 0.072 12 1 70 0.040 3.27 3.27 5.6
27-VP-2 0.47 21 1 300 0.18 3.27 3.27 5.6

27A-VP-1 0.20 31 1 300 0.16 3.27 3.27 5.6
27-VP-1 1.3 23 1 1000 0.83 3.27 3.27 5.6
26-VP-1 0.036 40 1 40 0.030 3.27 3.27 5.6
33-VP-1 0.022 9.5 --- --- --- 0.021 3.27 5.6
33-VP-2 0.12 70 1 40 0.030 0.021 3.27 5.6
38-VP-1 0.43 36 1 200 0.11 3.27 3.27 5.6

38A-VP-1 0.020 5.0 1 30 0.020 0.021 3.27 5.6
38-VP-3 0.046 28 1 40 0.020 0.021 3.27 5.6
38-VP-2 0.17 46 1 200 0.10 3.1 3.27 5.6
40-VP-3 0.46 67 1 200 0.14 2.7 3.27 5.6
40-VP-2 0.36 18 1 400 0.24 3.27 3.27 5.6

40A-VP-1 0.11 68 1 200 0.10 3.27 3.27 5.6
40-VP-1 0.47 57 1 90 0.050 3.27 3.27 5.6
42-VP-1 0.22 64 1 10 0.010 2.8 3.27 5.6
42-VP-2 0.28 46 1 400 0.25 3.27 3.27 5.6
42-VP-3 0.050 41 1 70 0.040 0.021 3.27 5.6
42-VP-5 0.58 73 1 400 0.25 3.27 3.27 5.6
42-VP-4 1.0 34 1 1000 0.68 3.27 3.27 5.6

42A-VP-1 1.5 35 1 2000 1.1 3.27 3.27 5.6
46-VP-2 7.1 140 --- --- --- 3.0 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 1 10 0.050 0.021 3.27 5.6
46-VP-3 1.4 153 1 300 0.16 3.27 3.27 5.6
46-VP-4 0.011 125 --- --- --- 0.021 3.27 5.6

49A-VP-1 0.019 16 1 7. 0.0 0.021 3.27 5.6
49-VP-1 1.2 18 1 900 0.57 3.27 3.27 5.6

49B-VP-1 0.0044 26 --- --- --- 0.021 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 --- --- --- 0.021 3.27 5.6
8-VP-6 0.086 47 1 40 0.020 0.021 3.27 5.6

12-VP-1 0.080 14 1 100 0.070 0.021 3.27 5.6
39-VP-1 2.0 39 1 2000 1.4 2.3 3.27 5.6
54-VP-1 0.20 21 1 300 0.17 3.0 3.27 5.6
55-VP-1 0.59 7.6 1 4. 0.0 3.27 3.27 5.6

55A-VP-1 2.0 40 1 800 0.50 3.2 3.27 5.6
58A-VP-1 0.32 25 1 400 0.22 3.27 3.27 5.6
67A-VP-1 0.12 51 1 100 0.080 3.27 3.27 5.6
61A-VP-1 0.19 18 1 40 0.020 3.2 3.27 5.6
61A-VP-2 1.2 19 1 400 0.26 3.27 3.27 5.6
56A-VP-1 0.58 73 1 600 0.38 3.27 3.27 5.6
23-VP-3 1.3 22 1 1000 0.73 3.0 3.27 5.6

Total: 21,000 13

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Area of Vernal 
Pool (acre)

Post-
Remediation
EPC2(mg/kg)

Table 7-44.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for amphibian averaging areas (vernal pools) 
under FP 7.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do 
not always agree with the sum of the individual averaging areas.

Vernal Pool
ID1

IMPG4 (mg/kg)Pre-Remediation 
EPC2 (mg/kg)

Removal3
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 3.3 21.1 34.3
G2 87 51 --- --- --- 2.7 21.1 34.3
G3 86 19 --- --- --- 3.5 21.1 34.3
G4 86 27 --- --- --- 5.0 21.1 34.3
G5 88 28 --- --- --- 6.3 21.1 34.3
G6 87 12 --- --- --- 7.1 21.1 34.3
G7 73 18 --- --- --- 8.3 21.1 34.3

Total: 0 0

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4  The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-45.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for 
omnivorous/carnivorous mammal averaging areas under FP 7.

IMPG4 (mg/kg)

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always 
agree with the sum of the individual averaging areas.

Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 3.4 50 39 29
K2 63 9.8 --- --- --- 4.6 50 39 29
K3 85 53 --- --- --- 2.7 50 39 29
K4 60 16 --- --- --- 4.6 50 39 29
K5 25 22 --- --- --- 6.0 50 39 29
K6 55 25 --- --- --- 5.7 48 33 18
K7 47 30 --- --- --- 4.5 48 33 18
K8 92 24 --- --- --- 4.7 48 33 18
K9 69 25 --- --- --- 8.3 53 49 46

K10 83 13 --- --- --- 7.4 53 49 46
K11 61 14 --- --- --- 6.1 53 49 46
K12 6 28 23 --- --- --- 11 53 50 46

Total: 0 0

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not 
always agree with the sum of the individual averaging areas.

Post-
Remediation
EPC2 (mg/kg)

Sediment Target Level

5C/5D

5B

5A

Table 7-46.   Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for insectivorous bird (wood duck) 
averaging areas under FP 7.

Floodplain IMPG4 (mg/kg)Averaging 
Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Averaging
Area
ID1

Reach Area
(acre)
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Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 1.0 11000 6.7 3.4 3.4 16.6 n/a 5.12 n/a n/a

5C/5D/6 291 17 --- --- --- 6.7 6.9 19.6 3.0 15.7 n/a 11.8
Total: 11,000 6.7

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the 
individual averaging areas.

Post-
Remediation
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)

Sediment Target Level

Table 7-47.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for piscivorous mammal (mink) averaging areas under FP 7.

Floodplain IMPG4 (mg/kg)

1 mg/kg 3 mg/kg 5 mg/kg
Averaging 

Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)
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Table 7-49.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 8.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 --- --- --- 6.3 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 --- --- --- 14 1.4 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 --- --- --- 21 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 --- --- --- 27 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 --- --- --- 14 1.4 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 --- --- --- 14 1.4 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 --- --- --- 25 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 --- --- --- 14 1.4 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 --- --- --- 12 1.2 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 --- --- --- 27 12 103 116 1029 1165 10286 80 353
10 59 High-use general recreation, young child (high use) 10 --- --- --- 4.6 1.3 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 --- --- --- 4.5 1.3 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 --- --- --- 14 1.4 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 --- --- --- 5.3 1.4 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 --- --- --- 13 1.4 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 --- --- --- 2.6 1.4 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 --- --- --- 2.2 1.4 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 --- --- --- 14 1.4 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 --- --- --- 14 1.4 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 --- --- --- 19 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 --- --- --- 14 1.4 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 --- --- --- 9 1.4 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 --- --- --- 5 1.4 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 --- --- --- 13 1.4 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 --- --- --- 8.2 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 --- --- --- 10 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 --- --- --- 12 1.4 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 --- --- --- 16 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 --- --- --- 6.9 1.4 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 1.3 1.2 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 6 1.4 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 --- --- --- 13 1.4 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 --- --- --- 21 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 --- --- --- 14 1.4 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 --- --- --- 14 1.4 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 --- --- --- 3.9 1.4 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 --- --- --- 14 1.4 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 --- --- --- 14 1.4 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 --- --- --- 18 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 --- --- --- 14 1.4 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 --- --- --- 4.4 1.4 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 --- --- --- 24 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 --- --- --- 12 1.2 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 --- --- --- 12 1.4 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 --- --- --- 26 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 --- --- --- 4.3 1.4 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 --- --- --- 14 1.4 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 --- --- --- 18 2.6 52 26 524 256 5237 42 180

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

10-6 Cancer Risk

IMPG5 (mg/kg)

10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2
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Table 7-49.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 8.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

10-6 Cancer Risk

IMPG5 (mg/kg)

10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2

39 3.5 Marathon canoeist 30 --- --- --- 6.3 0.78 5.8 7.8 58 78 575 13 25
40 98 High-use general recreation, adult / older child 19 --- --- --- 4.9 1.4 37 14 368 143 3684 27 63
40a 4.6 Bank fishing 120 --- --- --- 22 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 --- --- --- 20 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 --- --- --- 25 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 --- --- --- 21 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 --- --- --- 25 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 --- --- --- 6.3 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 --- --- --- 6.7 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 --- --- --- 14 1.4 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 --- --- --- 11 1.4 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 --- --- --- 8.7 1.4 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 --- --- --- 12 1.2 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 --- --- --- 8 1.2 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 --- --- --- 3.4 1.4 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 --- --- --- 33 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 --- --- --- 5.9 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 --- --- --- 15 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 --- --- --- 6.7 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 --- --- --- 20 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 --- --- --- 5.9 1.2 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 --- --- --- 6.1 1.2 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 --- --- --- 5 1.4 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 --- --- --- 42 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 --- --- --- 21 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 --- --- --- 45 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 --- --- --- 5.6 1.4 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 --- --- --- 3.6 1.4 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 --- --- --- 14 1.4 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 --- --- --- 18 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 --- --- --- 7.4 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 --- --- --- 12 1.2 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 --- --- --- 23 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 --- --- --- 37 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 --- --- --- 24 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 --- --- --- 3.9 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 --- --- --- 17 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 --- --- --- 11 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 --- --- --- 11 1.4 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 --- --- --- 9.9 1.4 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 --- --- --- 2.9 1.3 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 --- --- --- 5.8 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 --- --- --- 5.5 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 --- --- --- 11 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.5 1.4 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 --- --- --- 5.4 1.4 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 --- --- --- 14 1.4 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 63 14 630 143 6305 38 234
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Table 7-49.  Summary of IMPGs and pre- and post-remediation EPCs for human direct contact exposure areas under FP 8.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

10-6 Cancer Risk

IMPG5 (mg/kg)

10-4 Cancer Risk Non-Cancer 
Removal4

10-5 Cancer Risk
Exposure

Area
ID1

Area of 
Exposure Area

(acre)2

78 6.2 High-use general recreation, older child 3.9 --- --- --- 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 --- --- --- 3.1 1.4 63 14 630 143 6305 38 234
80a 9.5 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.77 1.2 42 12 419 118 4195 43 348
81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 --- --- --- 6.5 1.8 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 --- --- --- 4.7 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 --- --- --- 8.5 1.2 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 --- --- --- 2.5 1.8 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 --- --- --- 4.6 1.3 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 --- --- --- 6.6 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 --- --- --- 13 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 --- --- --- 9.3 1.4 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 15 --- --- --- 11 1.4 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 --- --- --- 1.9 1.4 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.40 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 --- --- --- 4.9 0.8 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 --- --- --- 3.5 1.4 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 0.61 1.2 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 --- --- --- 4.4 1.2 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 --- --- --- 5.2 1.2 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 0.59 1.4 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 --- --- --- 1.8 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 --- --- --- 7.2 1.2 13 12 129 121 1286 28 73

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 Removal volumes not shown by exposure/averaging areas for FP 8 since alternative is a combination risk-based and threshold-based alternative.
5 For scenarios containing more than one receptor (e.g. adult and older child), the lowest IMPG was utilized in the comparison to post-remediation EPCs.  The lowest IMPG value for which the alternative was designed to achieve is shown in bold.

Non-Cancer 10-4 Cancer Risk10-5 Cancer Risk

IMPG5 (mg/kg)

10-6 Cancer Risk

Heavily Used Subareas

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

Pre-Remediation 
EPC (mg/kg)3

Removal4 Post- 
Remediation 
EPC (mg/kg)3
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Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 --- --- --- 0.78 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 --- --- --- 13 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 --- --- --- 0.34 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 --- --- --- 0.38 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 --- --- --- 0.91 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for the top 1 ft of floodplain soil.
4 Removal volumes not shown by exposure/averaging areas for FP 8 since alternative is a combination risk-based and threshold-based alternative.

Table 7-50.  Summary of IMPGs and pre- and post-remediation EPCs for agricultural products consumption areas under FP 8.

10-6 Cancer Risk

IMPG5 (mg/kg)

10-5 Cancer Risk Non-Cancer (Adult)
Removal4

Post-
Remediation 

EPC3 (mg/kg)

Non-Cancer (Child)10-4 Cancer Risk

C
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m
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 D
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ry
 

5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.

Farm
ID1

Area of farm
(acre)2

Pre-Remediation 
EPC3 (mg/kg)

IMPG 
Scenario
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

5-VP-3 1.9 73 --- --- --- 3.27 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 --- --- --- 0.45 3.27 5.6
8-VP-4 0.24 3.9 --- --- --- 3.27 3.27 5.6
8-VP-3 0.024 7.7 --- --- --- 0.021 3.27 5.6
8-VP-2 0.57 69 --- --- --- 3.2 3.27 5.6

18-VP-2 0.61 7.2 --- --- --- 3.0 3.27 5.6
18-VP-1 0.28 8.1 --- --- --- 3.27 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 --- --- --- 0.021 3.27 5.6
19-VP-1 0.18 32 --- --- --- 2.4 3.27 5.6
19-VP-3 0.031 10 --- --- --- 2.8 3.27 5.6
19-VP-4 0.094 6.0 --- --- --- 0.021 3.27 5.6
19-VP-8 0.057 91 --- --- --- 0.021 3.27 5.6
19-VP-5 0.51 45 --- --- --- 3.27 3.27 5.6
19-VP-6 1.2 24 --- --- --- 3.27 3.27 5.6
23-VP-2 0.18 47 --- --- --- 0.76 3.27 5.6
23-VP-1 0.30 75 --- --- --- 2.2 3.27 5.6

23A-VP-1 0.45 10 --- --- --- 3.27 3.27 5.6
23B-VP-1 0.068 7.2 --- --- --- 3.27 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 --- --- --- 3.27 3.27 5.6
27B-VP-3 0.062 16 --- --- --- 0.021 3.27 5.6
27B-VP-1 0.072 12 --- --- --- 3.27 3.27 5.6
27-VP-2 0.47 21 --- --- --- 3.27 3.27 5.6

27A-VP-1 0.20 31 --- --- --- 3.27 3.27 5.6
27-VP-1 1.3 23 --- --- --- 3.27 3.27 5.6
26-VP-1 0.036 40 --- --- --- 1.4 3.27 5.6
33-VP-1 0.022 9.5 --- --- --- 0.021 3.27 5.6
33-VP-2 0.12 70 --- --- --- 0.021 3.27 5.6
38-VP-1 0.43 36 --- --- --- 3.27 3.27 5.6

38A-VP-1 0.020 5.0 --- --- --- 0.021 3.27 5.6
38-VP-3 0.046 28 --- --- --- 0.021 3.27 5.6
38-VP-2 0.17 46 --- --- --- 3.1 3.27 5.6
40-VP-3 0.46 67 --- --- --- 2.7 3.27 5.6
40-VP-2 0.36 18 --- --- --- 3.27 3.27 5.6

40A-VP-1 0.11 68 --- --- --- 3.27 3.27 5.6
40-VP-1 0.47 57 --- --- --- 3.27 3.27 5.6
42-VP-1 0.22 64 --- --- --- 2.8 3.27 5.6
42-VP-2 0.28 46 --- --- --- 3.27 3.27 5.6
42-VP-3 0.050 41 --- --- --- 0.021 3.27 5.6
42-VP-5 0.58 73 --- --- --- 3.27 3.27 5.6
42-VP-4 1.0 34 --- --- --- 3.27 3.27 5.6

42A-VP-1 1.5 35 --- --- --- 3.27 3.27 5.6
46-VP-2 7.1 140 --- --- --- 3.27 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 --- --- --- 0.021 3.27 5.6
46-VP-3 1.4 153 --- --- --- 3.2 3.27 5.6
46-VP-4 0.011 125 --- --- --- 0.021 3.27 5.6

49A-VP-1 0.019 16 --- --- --- 0.021 3.27 5.6
49-VP-1 1.2 18 --- --- --- 3.27 3.27 5.6

49B-VP-1 0.0044 26 --- --- --- 0.021 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 --- --- --- 0.021 3.27 5.6
8-VP-6 0.086 47 --- --- --- 0.021 3.27 5.6

12-VP-1 0.080 14 --- --- --- 0.021 3.27 5.6
39-VP-1 2.0 39 --- --- --- 2.3 3.27 5.6
54-VP-1 0.20 21 --- --- --- 3.0 3.27 5.6
55-VP-1 0.59 7.6 --- --- --- 3.27 3.27 5.6

55A-VP-1 2.0 40 --- --- --- 3.2 3.27 5.6
58A-VP-1 0.32 25 --- --- --- 3.27 3.27 5.6
67A-VP-1 0.12 51 --- --- --- 3.27 3.27 5.6
61A-VP-1 0.19 18 --- --- --- 3.2 3.27 5.6
61A-VP-2 1.2 19 --- --- --- 3.27 3.27 5.6
56A-VP-1 0.58 73 --- --- --- 2.7 3.27 5.6
23-VP-3 1.3 22 --- --- --- 3.0 3.27 5.6

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes not shown by exposure/averaging areas for FP 8 since alternative is a combination risk-based and threshold-based alternative.
4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-51.  Summary of IMPGs and pre- and post-remediation EPCs for amphibian averaging areas (vernal pools) under FP 8.

Vernal Pool
ID1

IMPG4 (mg/kg)Pre-Remediation 
EPC2 (mg/kg)

Removal3

Area of Vernal 
Pool (acre)

Post-
Remediation
EPC2(mg/kg)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 9.9 21.1 34.3
G2 87 51 --- --- --- 11 21.1 34.3
G3 86 19 --- --- --- 13 21.1 34.3
G4 86 27 --- --- --- 18 21.1 34.3
G5 88 28 --- --- --- 10 21.1 34.3
G6 87 12 --- --- --- 9.3 21.1 34.3
G7 73 18 --- --- --- 12 21.1 34.3

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes not shown by exposure/averaging areas for FP 8 since alternative is a combination risk-based and threshold-based alternative.
4  The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-52.  Summary of IMPGs and pre- and post-remediation EPCs for omnivorous/carnivorous mammal averaging areas 
under FP 8.

IMPG4 (mg/kg)Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 13 50 39 29
K2 63 9.8 --- --- --- 6.7 50 39 29
K3 85 53 --- --- --- 11 50 39 29
K4 60 16 --- --- --- 11 50 39 29
K5 25 22 --- --- --- 14 50 39 29
K6 55 25 --- --- --- 18 48 33 18
K7 47 30 --- --- --- 15 48 33 18
K8 92 24 --- --- --- 11 48 33 18
K9 69 25 --- --- --- 12 53 49 46

K10 83 13 --- --- --- 9.5 53 49 46
K11 61 14 --- --- --- 11 53 49 46
K12 6 28 23 --- --- --- 12 53 50 46

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes not shown by exposure/averaging areas for FP 8 since alternative is a combination risk-based and threshold-based alternative.
4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-53.   Summary of IMPGs and pre- and post-remediation EPCs for insectivorous bird (wood duck) averaging areas under FP 8.

Floodplain IMPG4 (mg/kg)Averaging 
Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Averaging
Area
ID1

Reach Area
(acre)

Post-
Remediation
EPC2 (mg/kg)

Sediment Target Level

5C/5D

5B

5A
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Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 --- --- --- 12 3.4 16.6 n/a 5.12 n/a n/a

5C/5D/6 291 17 --- --- --- 9.8 6.9 19.6 3.0 15.7 n/a 11.8

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.
3 Removal volumes not shown by exposure/averaging areas for FP 8 since alternative is a combination risk-based and threshold-based alternative.
4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-54.  Summary of IMPGs and pre- and post-remediation EPCs for piscivorous mammal (mink) averaging areas under FP 8.

Floodplain IMPG4 (mg/kg)

1 mg/kg 3 mg/kg 5 mg/kg
Averaging 

Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Post-
Remediation
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)

Sediment Target Level
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Table 7-56.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 9.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

1 15 Medium-use general recreation, adult / older child 32 --- --- --- 32 2.1 51 21 514 215 5143 40 176
2 27 High-use general recreation, adult / older child 25 --- --- --- 25 1.4 51 14 514 143 5143 27 176
2a 2.3 Low-use general recreation, older child 52 --- --- --- 51 12 103 116 1029 1165 10286 80 353
2b 2.0 High-use general recreation, older child 31 1 40 0.02 27 3.9 51 39 514 388 5143 27 176
3 0.38 High-use general recreation, adult 7.8 --- --- --- 7.8 1.4 63 14 630 143 6305 38 234
4 3.2 High-use general recreation, adult / older child 27 1 7 0 26 1.4 37 14 368 143 3684 27 63
5 2.5 High-use general recreation, adult / older child 58 1 500 0.28 27 1.4 51 14 514 143 5143 27 176
6 3.8 Low-use general recreation, adult 75 --- --- --- 75 4.3 126 43 1261 429 12610 115 468
7 5.9 High-use general recreation, adult / older child 25 --- --- --- 25 1.4 51 14 514 143 5143 27 176
8 0.60 Recreational canoeist 40 1 80 0.05 28 1.2 13 12 129 121 1286 28 73
9 0.042 Low-use general recreation, older child 27 --- --- --- 27 12 103 116 1029 1165 10286 80 353
10 59 High-use general recreation, young child (high use) 10 1 8000 5.3 4.6 1.3 18 13 184 134 1842 4.6 32
10a 8.0 High-use general recreation, young child (high use) 22 1 400 0.23 4.5 1.3 18 13 184 134 1842 4.6 32
11 2.5 High-use general recreation, adult 18 --- --- --- 18 1.4 63 14 630 143 6305 38 234
12 4.8 High-use general recreation, adult / older child 14 --- --- --- 14 1.4 37 14 368 143 3684 27 63
13 5.9 High-use general recreation, adult 28 --- --- --- 28 1.4 63 14 630 143 6305 38 234
14 4.1 High-use general recreation, adult 2.7 --- --- --- 2.7 1.4 63 14 630 143 6305 38 234
15 0.87 High-use general recreation, adult 2.2 --- --- --- 2.2 1.4 63 14 630 143 6305 38 234
16 2.5 High-use general recreation, adult 41 1 400 0.24 38 1.4 63 14 630 143 6305 38 234
17 8.5 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
18 17 Medium-use general recreation, adult 46 --- --- --- 46 2.1 63 21 630 215 6305 58 234
19 36 High-use general recreation, adult 83 1 800 0.52 38 1.4 63 14 630 143 6305 38 234
20 9.1 High-use general recreation, adult 34 --- --- --- 34 1.4 63 14 630 143 6305 38 234
21 2.9 High-use general recreation, adult / older child 5.7 --- --- --- 5.7 1.4 51 14 514 143 5143 27 176
22 19 High-use general recreation, adult / older child 28 --- --- --- 26 1.4 51 14 514 143 5143 27 176
22a 1.8 Dirt biking/ATVing 93 1 3000 1.6 8.2 2.0 29 20 290 205 2901 14 99
23 0.28 Medium-use general recreation, older child 11 --- --- --- 11 5.8 51 58 514 582 5143 40 176
24 10 High-use general recreation, adult 31 --- --- --- 31 1.4 63 14 630 143 6305 38 234
25 0.51 High-use general recreation, older child 30 1 90 0.05 27 3.9 51 39 514 388 5143 27 176
26a 48 High-use general recreation, adult / older child 7.0 --- --- --- 7.0 1.4 51 14 514 143 5143 27 176
26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 --- --- --- 1.3 1.2 42 12 419 118 4195 43 348

26_F 55 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176
27 6.3 High-use general recreation, adult / older child 2.5 --- --- --- 2.5 1.4 51 14 514 143 5143 27 176
27a 0.38 Dirt biking/ATVing 4.3 --- --- --- 4.3 2.0 29 20 290 205 2901 14 99
28 0.21 High-use general recreation, adult / older child 21 --- --- --- 21 1.4 37 14 368 143 3684 27 63
28a 0.071 Dirt biking/ATVing 21 1 40 0.02 4.3 2.0 29 20 290 205 2901 14 99
29 0.34 Low-use general recreation, adult / older child 21 --- --- --- 21 4.3 103 43 1029 429 10286 80 353
30 0.19 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
31 5.0 High-use general recreation, adult / older child 18 --- --- --- 17 1.4 51 14 514 143 5143 27 176
31a 0.61 High-use general recreation, adult / older child 42 1 200 0.11 25 1.4 51 14 514 143 5143 27 176
32 6.8 High-use general recreation, adult 50 1 1000 0.67 38 1.4 63 14 630 143 6305 38 234
33 30 High-use general recreation, adult 21 --- --- --- 21 1.4 63 14 630 143 6305 38 234
34 7.8 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
35 25 High-use general recreation, adult / older child 22 --- --- --- 22 1.4 51 14 514 143 5143 27 176
35a 1.2 High-use general recreation, adult / older child 44 1 50 0.03 27 1.4 51 14 514 143 5143 27 176
36a 16 Low-use commercial (groundskeeper scenario) 25 --- --- --- 25 8.9 166 89 1664 885 16642 126 571
36b 2.2 Agricultural use (based on direct contact by farmer) 15 --- --- --- 15 1.2 42 12 419 118 4195 43 348
37 20 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 51 14 514 143 5143 27 176
37a 1.4 Bank fishing 61 1 100 0.07 42 2.6 52 26 524 256 5237 42 180
37b 2.3 High-use general recreation, adult / older child 27 --- --- --- 24 1.4 51 14 514 143 5143 27 176
38 13 High-use general recreation, adult 23 --- --- --- 22 1.4 63 14 630 143 6305 38 234
38a 1.4 Bank fishing 71 1 200 0.1 42 2.6 52 26 524 256 5237 42 180

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-4 Cancer Risk Non-Cancer 
Removal4

10-6 Cancer Risk 10-5 Cancer Risk
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Table 7-56.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 9.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-4 Cancer Risk Non-Cancer 
Removal4

10-6 Cancer Risk 10-5 Cancer Risk

39 3.5 Marathon canoeist 30 1 900 0.54 13 0.78 5.8 7.8 58 78 575 13 25
40 98 High-use general recreation, adult / older child 19 --- --- --- 19 1.4 37 14 368 143 3684 27 63
40a 4.6 Bank fishing 120 1 400 0.26 42 2.6 52 26 524 256 5237 42 180
40b 1.1 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
41 20 Medium-use general recreation, adult 27 --- --- --- 26 2.1 63 21 630 215 6305 58 234
41a 2.4 Bank fishing 53 1 100 0.07 42 2.6 52 26 524 256 5237 42 180
42 14 Medium-use general recreation, adult 32 --- --- --- 32 2.1 63 21 630 215 6305 58 234
42a 0.94 Bank fishing 25 --- --- --- 25 2.6 52 26 524 256 5237 42 180
43 1.5 Medium-use general recreation, adult 27 --- --- --- 27 2.1 63 21 630 215 6305 58 234
43a 0.24 Bank fishing 69 1 10 0.01 32 2.6 52 26 524 256 5237 42 180
44 2.2 High-use general recreation, adult 27 --- --- --- 27 1.4 63 14 630 143 6305 38 234
45 17 High-use general recreation, adult 40 1 200 0.14 38 1.4 63 14 630 143 6305 38 234
46 7.2 High-use general recreation, adult 9.2 --- --- --- 9.2 1.4 63 14 630 143 6305 38 234
47 1.0 Recreational canoeist 18 --- --- --- 18 1.2 13 12 129 121 1286 28 73

47_F 0.12 Recreational canoeist 8.0 --- --- --- 8.0 1.2 13 12 129 121 1286 28 73
48 6.5 High-use general recreation, adult 3.4 --- --- --- 3.4 1.4 63 14 630 143 6305 38 234
49 7.7 Low-use general recreation, adult 63 --- --- --- 63 4.3 126 43 1261 429 12610 115 468
50 69 Low-use general recreation, adult 7.4 --- --- --- 7.4 4.3 126 43 1261 429 12610 115 468
50a 11 Waterfowl hunting 21 --- --- --- 21 9.0 75 90 752 904 7518 140 399
51 87 Low-use general recreation, adult 7.1 --- --- --- 7.1 4.3 126 43 1261 429 12610 115 468
51a 32 Waterfowl hunting 23 --- --- --- 23 9.0 75 90 752 904 7518 140 399
52 0.9 Recreational canoeist 6.5 --- --- --- 6.5 1.2 13 12 129 121 1286 28 73
53 0.7 Recreational canoeist 18 --- --- --- 15 1.2 13 12 129 121 1286 28 73
54 13 High-use general recreation, adult 6.5 --- --- --- 6.5 1.4 63 14 630 143 6305 38 234
55 18 High-use general recreation, adult / older child 11 --- --- --- 11 1.4 37 14 368 143 3684 27 63
55a 5.0 Waterfowl hunting 42 --- --- --- 42 9.0 75 90 752 904 7518 140 399
56 32 Medium-use general recreation, adult / older child 37 --- --- --- 37 2.1 51 21 514 215 5143 40 176
56a 10 Waterfowl hunting 51 --- --- --- 51 9.0 75 90 752 904 7518 140 399
57 13 High-use general recreation, adult / older child 5.8 --- --- --- 5.8 1.4 37 14 368 143 3684 27 63
58 1.3 High-use general recreation, adult 65 1 100 0.08 37 1.4 63 14 630 143 6305 38 234
59 1.9 High-use general recreation, adult / older child 18 --- --- --- 18 1.4 37 14 368 143 3684 27 63
59a 0.83 Bank fishing 23 --- --- --- 23 2.6 52 26 524 256 5237 42 180
60 0.84 High-use general recreation, adult / older child 7.4 --- --- --- 7.4 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 13 --- --- --- 13 1.2 13 12 129 121 1286 28 73
61 3.3 Utility worker 42 --- --- --- 42 17 209 169 2093 1694 20933 242 718
62 1.6 Utility worker 280 --- --- --- 68 17 209 169 2093 1694 20933 242 718
63 0.67 Utility worker 84 --- --- --- 84 17 209 169 2093 1694 20933 242 718
64 0.61 Utility worker 42 --- --- --- 25 17 209 169 2093 1694 20933 242 718
65 3.9 Utility worker 18 --- --- --- 18 17 209 169 2093 1694 20933 242 718
66 1.7 Utility worker 25 --- --- --- 24 17 209 169 2093 1694 20933 242 718
67 0.31 High-use general recreation, adult 11 --- --- --- 11 1.4 63 14 630 143 6305 38 234
68 0.090 High-use general recreation, adult 9.1 --- --- --- 9.1 1.4 63 14 630 143 6305 38 234
69 1.9 High-use general recreation, adult 9.9 --- --- --- 9.9 1.4 63 14 630 143 6305 38 234
70 19 High-use general recreation, young child (high use) 3.1 --- --- --- 3.1 1.3 18 13 184 134 1842 4.6 32
70a 1.2 Bank fishing 5.8 --- --- --- 5.8 2.6 52 26 524 256 5237 42 180
71 1.8 Bank fishing 5.5 --- --- --- 5.5 2.6 52 26 524 256 5237 42 180
72 2.3 Bank fishing 11 --- --- --- 11 2.6 52 26 524 256 5237 42 180
73 3.9 High-use general recreation, adult 0.50 --- --- --- 0.50 1.4 63 14 630 143 6305 38 234
74 5.3 High-use general recreation, adult 5.4 --- --- --- 5.4 1.4 63 14 630 143 6305 38 234
75 3.4 High-use general recreation, adult 15 --- --- --- 15 1.4 63 14 630 143 6305 38 234
76 1.1 High-use general recreation, adult 0.79 --- --- --- 0.79 1.4 63 14 630 143 6305 38 234
77 4.2 High-use general recreation, adult 1.2 --- --- --- 1.2 1.4 63 14 630 143 6305 38 234
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Table 7-56.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for human direct contact exposure areas under FP 9.

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2

Pre-Remediation 
EPC (mg/kg)3IMPG Scenario

Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

10-4 Cancer Risk Non-Cancer 
Removal4

10-6 Cancer Risk 10-5 Cancer Risk

78 6.2 High-use general recreation, older child 3.9 --- --- --- 3.9 3.9 51 39 514 388 5143 27 176
79 17 High-use general recreation, adult 3.1 --- --- --- 3.1 1.4 63 14 630 143 6305 38 234
80a 9.5 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
80b 20 Agricultural use (based on direct contact by farmer) 0.77 --- --- --- 0.77 1.2 42 12 419 118 4195 43 348
81 33 Low-use general recreation, adult 2.3 --- --- --- 2.3 4.3 126 43 1261 429 12610 115 468
82 15 Low-use general recreation, adult 7.7 --- --- --- 7.7 4.3 126 43 1261 429 12610 115 468
83 22 High-use commercial (groundskeeper scenario) 6.5 --- --- --- 6.5 1.8 17 18 166 177 1664 25 57
84 8.5 Low-use general recreation, adult 4.7 --- --- --- 4.7 4.3 126 43 1261 429 12610 115 468
85a 0.25 Recreational canoeist 8.5 --- --- --- 8.5 1.2 13 12 129 121 1286 28 73
85b 10 High-use general recreation, older child 1.9 --- --- --- 1.9 3.9 51 39 514 388 5143 27 176
86 118 High-use commercial (groundskeeper scenario) 2.5 --- --- --- 2.5 1.8 17 18 166 177 1664 25 57
87 10 High-use general recreation, young child (high use) 15 1 4000 2.3 4.6 1.3 18 13 184 134 1842 4.6 32
87a 0.88 Bank fishing 9.1 --- --- --- 6.6 2.6 52 26 524 256 5237 42 180
88 1.1 Medium-use general recreation, older child 13 --- --- --- 13 5.8 51 58 514 582 5143 40 176
89 4.3 High-use general recreation, adult 6.3 --- --- --- 6.3 1.4 63 14 630 143 6305 38 234
90 8.9 High-use general recreation, adult / older child 6.1 --- --- --- 6.1 1.4 51 14 514 143 5143 27 176

Subtotal: 22,000 13

Depth
(ft)

Volume
(cy)

Area
(acre) RME CTE RME CTE RME CTE RME CTE

4 0.71 High-use general recreation, adult / older child 67 3 500 0.1 21 1.4 37 14 368 143 3684 27 63
12 1.5 High-use general recreation, adult / older child 15 --- --- --- 11 1.4 37 14 368 143 3684 27 63
26a 2.2 High-use general recreation, adult / older child 1.9 --- --- --- 1.9 1.4 51 14 514 143 5143 27 176
37b 0.31 High-use general recreation, adult / older child 0.44 --- --- --- 0.44 1.4 51 14 514 143 5143 27 176
39 0.15 Marathon canoeist 52 3 200 0.05 8.6 0.8 6 8 58 78 575 13 25
40 5.2 High-use general recreation, adult / older child 90 3 3000 0.77 27 1.4 37 14 368 143 3684 27 63
47 0.18 Recreational canoeist 6.4 --- --- --- 6.4 1.2 13 12 129 121 1286 28 73
52 0.25 Recreational canoeist 6.6 --- --- --- 6.6 1.2 13 12 129 121 1286 28 73
53 0.35 Recreational canoeist 408 3 200 0.05 8.3 1.2 13 12 129 121 1286 28 73
58 0.16 High-use general recreation, adult 22 --- --- --- 22 1.4 63 14 630 143 6305 38 234
59 0.15 High-use general recreation, adult / older child 28 --- --- --- 8.1 1.4 37 14 368 143 3684 27 63
60a 0.16 Recreational canoeist 7.4 --- --- --- 7.4 1.2 13 12 129 121 1286 28 73

Subtotal: 3,900 1
Total: 26,000 14

Notes: Key
1 See Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively. = post-remediation EPC is lower than the IMPG
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
5 For scenarios containing more than one receptor (e.g. adult and older child), the lowest IMPG was utilized in the comparison to post-remediation EPCs.  The lowest IMPG value for which the alternative was designed to achieve is shown in bold.

Exposure
Area
ID1

Area of 
Exposure Area

(acre)2
IMPG Scenario

Pre-Remediation 
EPC (mg/kg)3

Heavily Used Subareas

Removal4 Post- 
Remediation 
EPC (mg/kg)3

IMPG5 (mg/kg)

Non-Cancer 10-4 Cancer Risk10-6 Cancer Risk 10-5 Cancer Risk
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Depth
(ft)

Volume
(cy)

Area
(acres) RME CTE RME CTE RME CTE RME CTE RME CTE

FA 1 8.0 0.78 --- --- --- 0.78 0.68 3.1 6.8 31 68 312 7.7 12.2 36.4 44.3
FA 2 3.3 14 --- --- --- 14 2.59 11.9 25.9 119 259 1187 29.1 46.4 138.1 168.3
FA 3 4.1 0.34 --- --- --- 0.34 0.29 1.3 2.9 13 29 132 3.2 5.2 15.4 18.7
FA 4 64 0.38 --- --- --- 0.38 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 5 12 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 6 8 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 7 24 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 8 9.4 0.19 --- --- --- 0.19 0.34 1.5 3.4 15 34 154 3.8 6.0 17.9 21.8
FA 9 26 0.91 --- --- --- 0.91 0.31 1.4 3.1 14 31 143 3.5 5.6 16.6 20.3
FA 10 0.3 0.50 --- --- --- 0.50 2.06 9.5 20.6 95 206 946 23.2 37.0 110.1 134.2
FA 11 0.14 0.25 --- --- --- 0.25 6.10 27.9 61 279 610 2794 68.6 109.2 325.1 396.2
FA 12 8.0 0.25 --- --- --- 0.25 0.38 1.8 3.8 18 38 176 4.3 6.9 20.5 25.0
FA 13 4.0 0.25 --- --- --- 0.25 0.24 1.1 2.4 11 24 110 2.7 4.3 12.8 15.6
FA 14 2.6 0.30 --- --- --- 0.30 0.55 2.5 5.5 25 55 253 6.2 9.9 29.4 35.9

Total: 0 0

Notes: Key
1 See Figure 4-4 for farm areas in Reaches 5 through 8. = post-remediation EPC is lower than the IMPG
2 Farm area only includes the portion within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for the top 1 ft of floodplain soil.
4 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the individual averaging areas.
5 IMPG values for agricultural products consumption include a multiplier to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Table 5-2). The lowest IMPG value for which the alternative was designed to 
achieve is shown in bold.

Farm
ID1

Area of farm
(acre)2

Pre-Remediation 
EPC3 (mg/kg)

IMPG 
Scenario

Removal4
Post-

Remediation 
EPC3 (mg/kg)

Non-Cancer (Child)10-4 Cancer Risk

C
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m
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Table 7-57.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for agricultural products consumption areas under FP 9.

10-6 Cancer Risk

IMPG5 (mg/kg)

10-5 Cancer Risk Non-Cancer (Adult)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

5-VP-3 1.9 73 --- --- --- 73 3.27 5.6
5-VP-1 0.044 1.7 --- --- --- 1.7 3.27 5.6
8-VP-5 0.043 23 --- --- --- 23 3.27 5.6
8-VP-4 0.24 3.9 --- --- --- 3.9 3.27 5.6
8-VP-3 0.024 7.7 --- --- --- 7.7 3.27 5.6
8-VP-2 0.57 69 --- --- --- 69 3.27 5.6

18-VP-2 0.61 7.2 --- --- --- 7.2 3.27 5.6
18-VP-1 0.28 8.1 --- --- --- 8.1 3.27 5.6
19-VP-7 0.068 0.84 --- --- --- 0.84 3.27 5.6
19-VP-2 0.0080 34 --- --- --- 34 3.27 5.6
19-VP-1 0.18 32 --- --- --- 32 3.27 5.6
19-VP-3 0.031 10 --- --- --- 10 3.27 5.6
19-VP-4 0.094 6.0 --- --- --- 6.0 3.27 5.6
19-VP-8 0.057 91 --- --- --- 91 3.27 5.6
19-VP-5 0.51 45 --- --- --- 45 3.27 5.6
19-VP-6 1.2 24 --- --- --- 24 3.27 5.6
23-VP-2 0.18 47 --- --- --- 47 3.27 5.6
23-VP-1 0.30 75 --- --- --- 75 3.27 5.6

23A-VP-1 0.45 10 --- --- --- 10 3.27 5.6
23B-VP-1 0.068 7.2 --- --- --- 7.2 3.27 5.6
23B-VP-2 0.091 0.34 --- --- --- 0.34 3.27 5.6
27B-VP-2 0.28 11 --- --- --- 11 3.27 5.6
27B-VP-3 0.062 16 --- --- --- 16 3.27 5.6
27B-VP-1 0.072 12 --- --- --- 12 3.27 5.6
27-VP-2 0.47 21 --- --- --- 21 3.27 5.6

27A-VP-1 0.20 31 --- --- --- 31 3.27 5.6
27-VP-1 1.3 23 --- --- --- 23 3.27 5.6
26-VP-1 0.036 40 --- --- --- 40 3.27 5.6
33-VP-1 0.022 9.5 --- --- --- 9.5 3.27 5.6
33-VP-2 0.12 70 --- --- --- 70 3.27 5.6
38-VP-1 0.43 36 --- --- --- 36 3.27 5.6

38A-VP-1 0.020 5.0 --- --- --- 5.0 3.27 5.6
38-VP-3 0.046 28 --- --- --- 28 3.27 5.6
38-VP-2 0.17 46 --- --- --- 46 3.27 5.6
40-VP-3 0.46 67 --- --- --- 67 3.27 5.6
40-VP-2 0.36 18 --- --- --- 18 3.27 5.6

40A-VP-1 0.11 68 --- --- --- 68 3.27 5.6
40-VP-1 0.47 57 --- --- --- 57 3.27 5.6
42-VP-1 0.22 64 --- --- --- 64 3.27 5.6
42-VP-2 0.28 46 --- --- --- 46 3.27 5.6
42-VP-3 0.050 41 --- --- --- 41 3.27 5.6
42-VP-5 0.58 73 --- --- --- 73 3.27 5.6
42-VP-4 1.0 34 --- --- --- 34 3.27 5.6

42A-VP-1 1.5 35 --- --- --- 35 3.27 5.6
46-VP-2 7.1 140 --- --- --- 140 3.27 5.6
46-VP-1 0.52 1.3 --- --- --- 1.3 3.27 5.6
46-VP-5 0.056 125 --- --- --- 125 3.27 5.6
46-VP-3 1.4 153 --- --- --- 153 3.27 5.6
46-VP-4 0.011 125 --- --- --- 125 3.27 5.6

49A-VP-1 0.019 16 --- --- --- 16 3.27 5.6
49-VP-1 1.2 18 --- --- --- 18 3.27 5.6

49B-VP-1 0.0044 26 --- --- --- 26 3.27 5.6
66A-VP-1 0.032 0.73 --- --- --- 0.73 3.27 5.6
69-VP-1 0.0074 12 --- --- --- 12 3.27 5.6
8-VP-6 0.086 47 --- --- --- 47 3.27 5.6

12-VP-1 0.080 14 --- --- --- 14 3.27 5.6
39-VP-1 2.0 39 --- --- --- 39 3.27 5.6
54-VP-1 0.20 21 --- --- --- 21 3.27 5.6
55-VP-1 0.59 7.6 --- --- --- 7.6 3.27 5.6

55A-VP-1 2.0 40 --- --- --- 40 3.27 5.6
58A-VP-1 0.32 25 --- --- --- 25 3.27 5.6
67A-VP-1 0.12 51 --- --- --- 51 3.27 5.6
61A-VP-1 0.19 18 --- --- --- 18 3.27 5.6
61A-VP-2 1.2 19 --- --- --- 19 3.27 5.6
56A-VP-1 0.58 73 --- --- --- 73 3.27 5.6
23-VP-3 1.3 22 --- --- --- 22 3.27 5.6

Total: 0 0

Notes: Key
1 See Figure 4-5 for locations of vernal pools. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-58.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for amphibian averaging areas (vernal pools) 
under FP 9.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do 
not always agree with the sum of the individual averaging areas.

Vernal Pool
ID1

IMPG4 (mg/kg)Pre-Remediation 
EPC2 (mg/kg)

Removal3

Area of Vernal 
Pool (acre)

Post-
Remediation
EPC2(mg/kg)
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Depth
(ft)

Volume
(cy)

Area
(acre)  Lower Bound  Upper Bound

G1 88 20 --- --- --- 19 21.1 34.3
G2 87 51 --- --- --- 23 21.1 34.3
G3 86 19 --- --- --- 18 21.1 34.3
G4 86 27 --- --- --- 27 21.1 34.3
G5 88 28 --- --- --- 28 21.1 34.3
G6 87 12 --- --- --- 12 21.1 34.3
G7 73 18 --- --- --- 17 21.1 34.3

Total: 0 0

Notes: Key
1 See Figure 4-6 for shrew averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4  The IMPG value for which the alternative was designed to achieve is shown in bold.

Table 7-59.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for 
omnivorous/carnivorous mammal averaging areas under FP 9.

IMPG4 (mg/kg)

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always 
agree with the sum of the individual averaging areas.

Removal3 Post-
Remediation
EPC2(mg/kg)

Averaging
Area
ID1

Area of 
Averaging Area 

(acre)

Pre-Remediation 
EPC2 (mg/kg)
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1 mg/kg 3 mg/kg 5 mg/kg
K1 52 29 --- --- --- 28 50 39 29
K2 63 9.8 --- --- --- 7.9 50 39 29
K3 85 53 --- --- --- 26 50 39 29
K4 60 16 --- --- --- 16 50 39 29
K5 25 22 --- --- --- 21 50 39 29
K6 55 25 --- --- --- 25 48 33 18
K7 47 30 --- --- --- 28 48 33 18
K8 92 24 --- --- --- 23 48 33 18
K9 69 25 --- --- --- 25 53 49 46

K10 83 13 --- --- --- 13 53 49 46
K11 61 14 --- --- --- 14 53 49 46
K12 6 28 23 --- --- --- 23 53 50 46

Total: 0 0

Notes: Key
1 See Figure 4-7 for wood duck averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not 
always agree with the sum of the individual averaging areas.

Post-
Remediation
EPC2 (mg/kg)

Sediment Target Level

5C/5D

5B

5A

Table 7-60.   Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for insectivorous bird (wood duck) 
averaging areas under FP 9.

Floodplain IMPG4 (mg/kg)Averaging 
Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Averaging
Area
ID1

Reach Area
(acre)
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Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

5A/5B 435 22 --- --- --- 20 3.4 16.6 n/a 5.12 n/a n/a

5C/5D/6 291 17 --- --- --- 17 6.9 19.6 3.0 15.7 n/a 11.8
Total: 0 0

Notes: Key
1 See Figure 4-8 for mink averaging areas. = post-remediation EPC is lower than the IMPG
2 EPC is calculated for the top 1 ft of floodplain soil.

4 (n/a) denotes IMPG values not attainable in given reach for the sediment target level. The IMPG value for which the alternative was designed to achieve is shown in bold.

3 As stated in Section 4.4.5, the total and subtotal volumes shown are consistent with those described in the text, but due to roundoff for the individual averaging areas, do not always agree with the sum of the 
individual averaging areas.

Post-
Remediation
EPC2 (mg/kg)

Removal3

Depth
(ft)

Volume
(cy)

Area
(acre)

Sediment Target Level

Table 7-61.  Summary of IMPGs, pre- and post-remediation EPCs, and removal volumes and acreages for piscivorous mammal (mink) averaging areas under FP 9.

Floodplain IMPG4 (mg/kg)

1 mg/kg 3 mg/kg 5 mg/kg
Averaging 

Area1

Area of 
Averaging 

Area
(acre)

Pre-Remediation 
EPC2 (mg/kg)
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Figure 7-1a.  
Floodplain Alternative 2 (FP 2)
in Reaches 5 and 6.

Remediation to achieve upper-bound
health-based RME IMPGs (based on 10-4

cancer risk or non-cancer).
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Figure 7-1b.  
Floodplain Alternative 2 (FP 2)
in Reaches 7 and 8.

Remediation to achieve upper-bound health-based RME IMPGs
(based on 10-4 cancer risk or non-cancer).
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Figure 7-2a.  
Floodplain Alternative 3 (FP 3)
in Reaches 5 and 6.

Remediation to achieve mid-range
(frequently used and agricultural areas)
and upper-bound (other human-use areas)
health-based RME IMPGs (based on 10-5,
10-4 cancer risk or non-cancer),
and upper-bound IMPGs for ecological
receptors.
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* Floodplain soil removal shown for piscivorous mammal  corresponds to a
sediment target level of 1 mg/kg.
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Figure 7-2b.  
Floodplain Alternative 3 (FP 3)
in Reaches 7 and 8.

Remediation to achieve mid-range (frequently used and
agricultural areas) and upper-bound (other human-use areas)
health-based RME IMPGs (based on 10-5, 10-4 cancer risk or
non-cancer), and upper-bound IMPGs for ecological receptors.
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Figure 7-3a.  
Floodplain Alternative 4 (FP 4)
in Reaches 5 and 6.

Remediation to achieve mid- range
health-based RME IMPGs (based on
10-5 cancer risk or non-cancer) and upper-
bound IMPGs for ecological receptors. 
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Figure 7-3b.  
Floodplain Alternative 4 (FP 4)
in Reaches 7 and 8.

Remediation to achieve mid- range health-based RME IMPGs
(based on 10-5 cancer risk or non-cancer) and upper-bound IMPGs
for ecological receptors. 
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Figure 7-4a.  
Floodplain Alternative 5 (FP 5)
in Reaches 5 and 6.

Remediation to address PCBs greater
than 50 mg/kg.
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Figure 7-4b.  
Floodplain Alternative 5 (FP 5)
in Reaches 7 and 8.

Remediation to address PCBs greater than 50 mg/kg.
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Figure 7-5a.
Floodplain Alternative 6 (FP 6)
in Reaches 5 and 6.

Remediation to address PCBs greater
than 25 mg/kg.



WEST STOCKBRIDGE

0 1 20.5
Miles

BSS - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section 7\Figures 7-1b through 7-8b.mxd

GENcms 410                                                                     OCTOBER 2010

SCALE

LEGEND

LOCATOR
Woods Pond Dam

Columbia Mill 
Dam

Willow Mill
Dam

Glendale
Dam

Rising Pond Dam

Reach
7A

Reach
7B

Reach
7C

Reach
7D

Reach
7E

Reach
7H

Reach
7G

Reach
7FReach

8

Reach
7D

Floodplain Removal Types
Exceeds 25 mg/kg PCBs

Housatonic River
Vernal Pool
Agricultural Area
100-yr Floodplain
Housatonic Railroad
Major Road
Dam

Former Eagle Mill Dam

Access Road/
Staging Area

Basemap Information

Remediation Information

Figure 7-5b.
Floodplain Alternative 6 (FP 6)
in Reaches 7 and 8.

Remediation to address PCBs greater than 25 mg/kg.
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Figure 7-6a.  
Floodplain Alternative 7 (FP 7)
in Reaches 5 and 6.

Remediation to achieve upper-range
health-based RME IMPGs (based on 10-6 
cancer risk or non-cancer), and lower-
bound IMPGs for ecological receptors.
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* Floodplain soil removal shown for piscivorous mammal  corresponds to a
sediment target level of 1 mg/kg.
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Figure 7-6b.  
Floodplain Alternative 7 (FP 7)
in Reaches 7 and 8.

Remediation to achieve upper-range health-based RME IMPGs
(based on 10-6  cancer risk or non-cancer), and lower-bound
IMPGs for ecological receptors.
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Figure 7-7a.  
Floodplain Alternative 8 (FP 8)
in Reaches 5 and 6.

Remediation to achieve mid-range health-
based RME IMPGs (based on 10-5 cancer
risk or non-cancer), and lower-bound
IMPGs for amphibians; also removal of
additional soils within top foot containing
PCB concentrations at or above 50 mg/kg.
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Figure 7-7b.  
Floodplain Alternative 8 (FP 8)
in Reaches 7 and 8.

Remediation to achieve mid-range health-based RME IMPGs
(based on 10-5 cancer risk or non-cancer), and lower-bound
IMPGs for amphibians; also removal of additional soils within
top foot containing PCB concentrations at or above 50 mg/kg.
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Figure 7-8a.  
Floodplain Alternative 9 (FP 9)
in Reaches 5 and 6.

Remediation to achieve upper-bound
health-based RME IMPGs (based on 10-4

cancer risk or non-cancer), including
heavily-used subareas.
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Figure 7-8b.  
Floodplain Alternative 9 (FP 9)
in Reaches 7 and 8.

Remediation to achieve upper-bound health-based RME IMPGs
(based on 10-4 cancer risk or non-cancer), including
heavily-used subareas.
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8. Comparative Evaluation of Combinations of Sediment and 
Floodplain Remedial Alternatives  

The selected remedy for the Rest of River will involve both a sediment remediation 
component and a floodplain remediation component.  For this reason, the comparative 
evaluations of alternatives have been conducted for combinations of sediment and 
floodplain alternatives, rather than performing separate comparative evaluations for the 
sediment alternatives and for the floodplain alternatives.  Since it is not be feasible to 
perform comparative analyses for all possible combinations of sediment and floodplain 
alternatives, EPA has approved the comparative evaluations of selected combinations of 
those alternatives.  As noted in Section 1.8, those combinations (which span the full range 
of remedial alternatives in terms of removal volumes, affected areas, and assessment of the 
Permit criteria) are as follows:   

• Combination of SED 2 and FP 1 (SED 2/FP 1); 

• Combination of SED 3 and FP 3 (SED 3/FP 3);  

• Combination of SED 5 and FP 4 (SED 5/FP 4);  

• Combination of SED 6 and FP 4 (SED 6/FP 4);  

• Combination of SED 8 and FP 7 (SED 8/FP 7);  

• Combination of SED 9 and FP 8 (SED 9/FP 8); and  

• Combination of SED 10 and FP 9 (SED 10/FP 9). 

Section 8.1 provides a brief overview of each of these combinations.  Section 8.2 presents 
comparative analyses of the relative performance of each of these combinations under 
each of the Permit criteria. 

8.1 Overview of Selected Combinations  

In several respects, the above-listed combinations of sediment and floodplain alternatives 
(which were described individually in Sections 6 and 7, respectively) differ from the sum of 
their sediment and floodplain components.  For example, since the locations of access 
roads and staging areas for individual sediment and floodplain alternatives are redundant in 
some cases, locations for the access roads and staging areas for the above combinations 
have been selected without regard to the locations selected for their individual sediment 
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and floodplain components.446  Further, due to the differences in locations of the access 
roads and staging areas, the extent of ecological impacts of the combinations of the 
sediment and floodplain alternatives differs somewhat from those associated with the sum 
of their individual sediment and floodplain components.  Additionally, the duration and costs 
of the combinations are less than the sum of their individual sediment and floodplain 
components (as a result of the efficiency of coordination of the sediment and floodplain 
work activities), and thus separate estimates have been developed for the duration and 
costs of the combinations.447  Similarly, separate quantitative estimates of several types of 
short-term impacts – including GHG emissions, increased truck traffic, risks of traffic 
accidents from that increased truck traffic, and risks to remediation workers – have been 
developed for the combinations.  Finally, the evaluation of IMPG attainment for 
insectivorous birds and piscivorous mammals under the sediment-floodplain combinations 
did not require use of pre-selected target levels (as were used for the individual sediment 
and floodplain evaluations), but was made directly using the process described in Section 
4.2.3.5.   

This section provides a description of each of the above-listed combinations of sediment 
and floodplain alternatives.  Specifically, for each such combination, this section provides a 
brief summary of its elements (with references back to previous sections for additional 
details), as well as its estimated duration and the locations of access roads and staging 
areas.  Other aspects of the combinations that differ from the sum of their components – 
including the types and extent of habitats that would be adversely impacted, achievement of 
certain IMPGs, quantitative estimates of certain impacts (i.e., GHG emissions, increased 
truck traffic, risks of traffic accidents, and risks to remediation workers), and costs – are 
presented and discussed under the relevant Permit criteria in the comparative analyses in 
Section 8.2.    

8.1.1 Description of SED 2/FP 1  

SED 2/FP 1 consists of a combination of MNR with institutional controls for all reaches of 
the River downstream of the Confluence and no action for the floodplain.  This combination 
would rely on upstream source control and remediation measures, natural recovery 

                                                      

446  Consistent with the discussion in Sections 6 and 7, the locations of access roads and staging 
areas for the combinations were identified, considering site conditions (e.g., topography, habitat type, 
presence of residential areas, etc.) observed through site visits and aerial photographs, in an effort to 
minimize impacts on sensitive habitats and local communities to the extent practical (see Section 
5.2.2).  Access roads and staging areas were specifically selected based on accessibility, existing land 
use, habitat type, and location relative to the floodplain.     
447  The duration of the combinations was based on their sediment components, on the assumption 
that the associated floodplain remediation could be completed within the same timeframe. 
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processes in the River and floodplain, and institutional controls.  The River monitoring 
program would include biota, water column, and sediment monitoring for a period of 100 
years, as described for SED 2 in Section 6.2.1.   

8.1.2 Description of SED 3/FP 3 

As shown on Figure 8-1, SED 3/FP 3 includes the following elements:   

• Removal (followed by capping) of 134,000 cy of sediment from the entire 42 acres of 
the River in Reach 5A;  

• Stabilization of the riverbanks along both sides of the River in Reaches 5A and 5B (total 
of 14 linear miles covering both banks along 7 miles of River), including removal of 
approximately 35,000 cy of bank soil;  

• Application of a thin-layer cap over 97 acres of the River in the downstream portion of 
Reach 5C and in the entirety of Woods Pond;  

• MNR in the remaining portions of the River in the Rest of River area; and  

• Removal of 74,000 cy of floodplain soil (followed by backfilling) from approximately 44 
acres in various types of habitats in the floodplain.  

The general remediation approach and associated assumptions for the sediment and 
floodplain components of this combination were described in Sections 6.3.1 and 7.3.1, 
respectively.  It is estimated that SED 3/FP 3 would require approximately 10 years to 
complete.  A construction timeline for implementation of SED 3/FP 3 is provided in Figure 8-
2.  As described in Section 3.1.6.4, this timeline presents a general representation of the 
main components of the reach-specific remedial activities (e.g., sediment and floodplain soil 
removal, capping or backfilling, bank stabilization, restoration, etc.), and illustrates the 
respective contributions of each activity to the overall estimated time to implement this 
combination of alternatives, as well as the activities that would be performed concurrently. 

As indicated above, the locations of staging areas and access roads for SED 3/FP 3 have 
been modified from those identified for SED 3 and FP 3 individually.  The conceptual plans 
developed for this Revised CMS Report indicate that 26 staging areas, occupying a total of 
37 acres (10 acres of which would be within the floodplain), and 24 miles of temporary 
access roads covering 57 additional acres (18 miles and 44 acres of which would be within 
the floodplain) would be constructed to support implementation of SED 3/FP 3.  The 
locations identified for these staging areas and access roads are shown on Figure 8-1.  
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8.1.3 Description of SED 5/FP 4 

As shown on Figure 8-3, SED 5/FP 4 includes the following elements: 

 Removal (followed by capping) of 377,000 cy of sediments from 126 acres of the River, 
including all of Reaches 5A (134,000 cy over 42 acres) and 5B (88,000 cy over 27 
acres), and portions of Reach 5C (66,000 cy over 20 acres) and Woods Pond (89,000 
cy over 37 acres); 

 Stabilization of both riverbanks in Reaches 5A and 5B (total of 14 linear miles 
considering both banks), including removal of 35,000 cy of bank soil;  

 Placement of a cap (without prior removal) over 37 acres in Reach 5C and 23 acres in 
the currently deeper portion of Woods Pond; 

 Application of a thin-layer cap over 61 acres in certain Reach 5 backwaters and 41 
acres in Rising Pond;  

• MNR in the remaining portions of the River in the Rest of River area; and 

 Removal of 121,000 cy of floodplain soil (followed by backfilling) from 72 acres in 
various types of habitats in the floodplain.  

The general remediation approach and associated assumptions for the sediment and 
floodplain components of this combination were described in Sections 6.5.1 and 7.4.1, 
respectively.  SED 5/FP 4 is estimated to require approximately 18 years to complete.  A 
construction timeline for implementation of SED 5/FP 4 is provided in Figure 8-4.  As 
described in Section 3.1.6.4, this timeline presents a general representation of the main 
components of the reach-specific remedial activities (e.g., sediment and floodplain soil 
removal, capping or backfilling, bank stabilization, restoration, etc.), and illustrates the 
respective contributions of each activity to the overall estimated time to implement this 
combination of alternatives, as well as the activities that would be performed concurrently. 

As indicated above, the locations of staging areas and access roads for SED 5/FP 4 have 
been modified from those identified for SED 5 and FP 4 individually.  The conceptual plans 
developed for this Revised CMS Report indicate that 30 staging areas, occupying a total of 
43 acres (10 acres of which would be within the floodplain), and 22 miles of temporary 
access roads covering 54 additional acres (16 miles and 40 acres of which would be within 
the floodplain) would be constructed to support implementation of SED 5/FP 4.  The 
locations identified for these staging areas and access roads are shown on Figure 8-3.   
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8.1.4 Description of SED 6/FP 4 

As shown on Figure 8-5, SED 6/FP 4 includes the following elements:  

 Removal (followed by capping) of 521,000 cy of sediments from 178 acres of the River 
including all of Reaches 5A (134,000 cy over 42 acres), 5B (88,000 cy over 27 acres), 
and 5C (186,000 cy over 57 acres), and portions of the Reach 5 backwaters (24,000 cy 
over 15 acres) and Woods Pond (89,000 cy over 37 acres); 

 Stabilization of both riverbanks in Reaches 5A and 5B (total of 14 linear miles 
considering both banks), including removal of 35,000 cy of bank soil;  

 Placement of a cap (without prior removal) over the deeper portions of Woods Pond (23 
acres) and Rising Pond (22 acres); 

 Application of a thin-layer cap over 112 acres of the River, including 55 acres in certain 
Reach 5 backwaters, 38 acres in the Reach 7 impoundments, and 19 acres in Rising 
Pond (in addition to capping the deeper portions of Rising Pond);  

• MNR in the remaining portions of the River in the Rest of River area; and 

 Removal of 121,000 cy of floodplain soil (followed by backfilling) from 72 acres in 
various types of habitats in the floodplain.  

The general remediation approach and associated assumptions for the sediment and 
floodplain components of this combination were described in Sections 6.6.1 and 7.4.1, 
respectively.  SED 6/FP 4 is estimated to require approximately 21 years to complete.  A 
construction timeline for implementation of SED 6/FP 4 is provided in Figure 8-6.  As 
described in Section 3.1.6.4, this timeline presents a general representation of the main 
components of the reach-specific remedial activities (e.g., sediment and floodplain soil 
removal, capping or backfilling, bank stabilization, restoration, etc.), and illustrates the 
respective contributions of each activity to the overall estimated time to implement this 
combination of alternatives, as well as the activities that would be performed concurrently. 

As indicated above, the locations of staging areas and access roads for SED 6/FP 4 have 
been modified from those identified for SED 6 and FP 4 individually.  The conceptual plans 
developed for this Revised CMS Report indicate that 31 staging areas, occupying a total of 
51 acres (11 acres of which would be within the floodplain), and 23 miles of temporary 
access roads covering 55 additional acres (17 miles and 40 acres of which would be within 
the floodplain) would be constructed to support implementation of SED 6/FP 4.  The 
locations identified for these staging areas and access roads are shown on Figure 8-5.   
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8.1.5 Description of SED 8/FP 7  

As shown on Figure 8-7, SED 8/FP 7 includes the following elements: 

• Removal of 2,252,000 cy of sediments (followed by backfilling) from 351 acres of the 
River, including all of Reaches 5A, 5B, and 5C, the Reach 5 backwaters, Woods Pond, 
the Reach 7 impoundments, and Rising Pond;  

• Stabilization of both riverbanks in Reaches 5A and 5B (total of 14 linear miles 
considering both banks), including removal of 35,000 cy of bank soil; 

• MNR in the remaining portions of the River in the Rest of River area; and  

• Removal of 615,000 cy of floodplain soil (followed by backfilling) from 377 acres in 
various habitat types of the floodplain.448  

The general remediation approach and associated assumptions for the sediment and 
floodplain components of this combination were described in Sections 6.8.1 and 7.7.1, 
respectively.  SED 8/FP 7 is estimated to require approximately 52 years to complete.  A 
construction timeline for implementation of SED 8/FP 7 is provided in Figure 8-8.  As 
described in Section 3.1.6.4, this timeline presents a general representation of the main 
components of the reach-specific remedial activities (e.g., sediment and floodplain soil 
removal, backfilling, bank stabilization, restoration, etc.), and illustrates the respective 
contributions of each activity to the overall estimated time to implement this combination of 
alternatives, as well as the activities that would be performed concurrently. 

As indicated above, the locations of staging areas and access roads for SED 8/FP 7 have 
been modified from those identified for SED 8 and FP 7 individually.  The conceptual plans 
developed for this Revised CMS Report indicate that 49 staging areas, occupying a total of 
61 acres (16 acres of which would be within the floodplain), and 15 miles of temporary 
access roads covering 36 additional acres (8 miles and 20 acres of which would be within 
the floodplain) would be constructed to support implementation of SED 8/FP 7.  The 
locations identified for these staging areas and access roads are shown on Figure 8-7. 

                                                      

448 As described in Section 7.7.1, the floodplain soil removal volume and area for this combination of 
alternatives has been reduced by 16,000 cy and 10 acres (from the original 631,000 cy and 387 acres 
reported for FP 7) to account for overlap of floodplain waterfowl hunting areas with backwater areas 
that are included as part of sediment remediation under SED 8. 
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8.1.6 Description of SED 9/FP 8 

As shown on Figure 8-9, SED 9/FP 8 includes the following elements:  

 Removal of 886,000 cy of sediments from 333 acres of the River, including: 

• Sediment removal in all of Reaches 5A (134,000 cy over 42 acres), 5B (88,000 cy 
over 27 acres), and 5C (156,000 cy over 57 acres), followed by capping to the pre- 
removal grade; 

• Sediment removal in the Reach 5 backwaters (109,000 cy over 68 acres), all of 
Woods Pond (244,000 cy over 60 acres), the Reach 7 impoundments (84,000 cy 
over 38 acres), and all of Rising Pond (71,000 cy over 41 acres), followed by 
capping with a 6-inch active layer and a 6-inch habitat/bioturbation layer (and, in 
areas of high shear stress, a 6-inch armor stone layer);  

 Stabilization of both riverbanks in Reaches 5A and 5B (total of 14 linear miles 
considering both banks), including removal of 35,000 cy of bank soil;  

 Placement of a cap (without prior removal) over 3 acres of the Reach 5 backwaters; 

• MNR in the remaining portions of the River in the Rest of River area; and  

 Removal of 177,000 cy of floodplain soil (followed by backfilling) from 108 acres in 
various habitat types of the floodplain.  

The general remediation approach and associated assumptions for the sediment and 
floodplain components of this combination were described in Sections 6.9.1 and 7.8.1, 
respectively.  As described in Section 6.9.1, at EPA’s direction, SED 9 includes certain 
operational aspects that are not an element of any other individual sediment alternative.  
Notably, EPA specified that, under SED 9, the sediment removal and capping work in 
Reaches 5A and 5B would be performed in the “wet” by equipment operating from the river 
bottom (or a road constructed on the river bottom) in Reach 5A and on barges in Reach 5B.  
In addition, EPA specified that the removal of sediments in the further downstream reaches 
(i.e., Reaches 6, 7, and 8, as well as the Reach 5 backwaters) would be performed 
concurrently with activities in the Reach 5 channel, but that capping in Reaches 6, 7, and 8 
would be delayed until after all the removal/capping activities in Reach 5 have been 
completed.  These assumptions have been incorporated into SED 9. 

It is estimated, based on production rates and other inputs specified by EPA for SED 9 
(some of which GE disputed), that SED 9/FP 8 would be completed within approximately 14 
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years.  A construction timeline for implementation of SED 9/FP 8 is provided in Figure 8-10.  
As described in Section 3.1.6.4, this timeline presents a general representation of the main 
components of the reach-specific remedial activities (e.g., sediment and floodplain soil 
removal, capping or backfilling, bank stabilization, restoration, etc.), and illustrates the 
respective contributions of each activity to the overall estimated time to implement this 
combination of alternatives, as well as the activities that would be performed concurrently.   

As indicated above, the locations of staging areas and access roads for SED 9/FP 8 are 
different from those identified for SED 9 and FP 8 individually.  The conceptual plans 
developed for this Revised CMS Report indicate that 30 staging areas, occupying a total of 
47 acres (6 acres of which would be within the floodplain), and 14 miles of temporary 
access roads covering 34 additional acres (8 miles and 19 acres of which would be within 
the floodplain) would be constructed to support implementation of SED 9/FP 8.  The 
locations identified for these staging areas and access roads are shown on Figure 8-9.   

8.1.7 Description of SED 10/FP 9 

As shown on Figure 8-11, SED 10/FP 9 involves the following elements:  

• Removal (followed by capping) of 66,000 cy of sediment in selected areas in Reach 5A;  

• Stabilization of the riverbanks in selected areas in Reaches 5A and 5B (totaling 
approximately 1.6 linear miles, considering both banks), including removal of 
approximately 6,700 cy of bank soil; 

• Sediment removal in Woods Pond (169,000 cy of sediments over 42 acres), without 
subsequent capping or backfilling; 

• MNR in the remaining portions of the River in the Rest of River area; and  

• Removal of 26,000 cy of floodplain soil (followed by backfilling) from approximately 14 
acres in various habitat types of the floodplain.  

The general remediation approach and associated assumptions for the sediment and 
floodplain components of this combination were described in Sections 6.10.1 and 7.9.1, 
respectively.  SED 10/FP 9 is estimated to require approximately 5 years to complete.  A 
construction timeline for implementation of SED 10/FP 9 is provided in Figure 8-12.  As 
described in Section 3.1.6.4, this timeline presents a general representation of the main 
components of the reach-specific remedial activities (e.g., sediment and floodplain soil 
removal, capping or backfilling, bank stabilization, restoration, etc.), and illustrates the 
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respective contributions of each activity to the overall estimated time to implement this 
combination of alternatives, as well as the activities that would be performed concurrently. 

As indicated above, the locations of staging areas and access roads for SED 10/FP 9 are 
different from those identified for SED 10 and FP 9 individually.  The conceptual plans 
developed for this Revised CMS Report indicate that 14 staging areas, occupying a total of 
18 acres (4 acres of which would be within the floodplain), and 8 miles of temporary access 
roads covering 18 additional acres (5 miles and 11 acres of which would be within the 
floodplain) would be constructed to support implementation of SED 10/FP 9.  The locations 
these staging areas and access roads are shown on Figure 8-11.   

8.1.8 Summary of Combinations of Alternatives  

The following table summarizes, for each of the seven combinations of alternatives 
evaluated, the volume of sediment, bank soil, and floodplain soil that would be removed, 
total areas that would be capped or backfilled following removal, the total area that would 
be subject to capping alone, the total area subject to thin-layer capping, the total surface 
area addressed, and the estimated construction duration.  
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Table 8-1 - Overview of Combinations of Alternatives  

Remedial 
Components1 

SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/  
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Removal Volume (cubic yards) 

Sediment --- 134,000 377,000 521,000 2,252,000 886,000 235,000 

Bank Soil  --- 35,000 35,000 35,000 35,000 35,000 6,700 

Floodplain Soil --- 74,000 121,000 121,000 615,000 177,000 26,000 

Total --- 243,000 533,000 677,000 2,902,000 1,098,000 267,700 

Area Subject to Sediment/Soil Removal (acres)2 

Sediment --- 42 126 178 351 333 62 

Floodplain --- 44 72 72 377 108 14 

Total --- 86 198 250 728 441 76 

Riverbank Subject to Stabilization/Bank Soil Removal (linear miles, considering both banks) 

Riverbank -- 14 14 14 14 14 1.6 

Capping Without Removal or Thin-Layer Capping (acres) 

Capping  --- --- 60 45 --- 3 --- 

Thin-Layer Capping --- 97 102 112 --- --- --- 

Total Surface Area Impacted (acres) and Construction Duration (years) 

Area Impacted by 
Remediation  --- 183 360 407 728 444 76 

Area Impacted by 
Access Roads/ 
Staging Areas3 

--- 94 97 106 97 80 36 

Construction 
Duration  --- 10 18 21 52 14 5 

Notes: 

1. MNR would also be a component of all combinations. 

2. All areas subject to removal would be capped or backfilled following removal except for 42 acres 
of Woods Pond under SED 10/FP 9, where sediment would be removed without capping or 
backfilling. 

3. Includes impacted areas outside the floodplain.  

8.2 Comparative Analysis Based on Permit Criteria 

The individual sediment and floodplain components of the seven combinations of 
alternatives were individually evaluated in detail in Sections 6 and 7 against the three 
General Standards and six Selection Decision Factors specified in the Permit.  In this 
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section, the seven combinations of sediment and floodplain alternatives are evaluated 
against the same General Standards and Selection Decision Factors.   

In this comparative analysis, the relative performance of each combination of sediment 
and floodplain alternatives is evaluated against the nine Permit criteria.  This comparative 
analysis also addresses the Permit requirement (Special Condition II.G.3) to reach a 
conclusion as to which alternative, in GE’s opinion, is “best suited to meet the [General 
Standards] in consideration of the [Selection Decision Factors], including a balancing of 
those factors against one another.” As this Permit language reflects, a comparison of 
alternatives necessarily involves balancing of advantages and disadvantages.  As a 
result, the comparative analysis presented herein focuses primarily on differences among 
the alternatives with respect to each criterion.  For criteria (or portions thereof) where 
there is no clear distinction among the alternatives, a brief statement is included to 
identify the similarities. 

8.2.1 Overall Protection of Human Health and the Environment – Introduction  

The evaluation of whether a particular combination of sediment and floodplain alternatives 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably: (a) comparison to IMPGs; (b) 
compliance with ARARs; (c) long-term effectiveness and permanence (including long-
term adverse impacts); and (d) short-term effectiveness.  For that reason, the 
comparative evaluation of the combinations of sediment and floodplain alternatives in 
terms of overall protection of human health and the environment is presented at the end 
of Section 8.2 so that it can take account of the comparative evaluations under those 
other criteria, as well as other aspects of the alternatives and other factors relevant to the 
protection of human health and the environment. 

8.2.2 Control of Sources of Releases  

The extent to which each of the combinations of sediment and floodplain alternatives 
control sources of PCB releases has been evaluated in this subsection.  This evaluation 
is driven by a comparison of the sediment components of the sediment-floodplain 
alternative combinations because the floodplain soils are not a significant source of PCBs 
releases to the River.  As discussed in Section 6, the floodplain is generally flat, well 
vegetated, and depositional in nature, greatly reducing the potential for PCBs in floodplain 
soil to scour and be transported to the River.   

The sediment components of the combinations would result in long-term control of 
sources of releases.  Completed and ongoing source control and remediation upstream of 
the Confluence, along with natural recovery processes, have already resulted in 
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significant reductions in PCBs entering the water column of the Rest of River, as shown in 
Section 6.1.1.  Reduction in PCB transport into the Rest of River is expected to continue, 
especially considering the planned remediation activities upstream of the Confluence.  
Although such remediation will not eliminate PCBs in the water column from upstream, 
EPA’s model predicts that, in 52 years, the reductions from this remediation along with 
natural recovery processes within the Rest of River (as reflected in SED 2) would result in 
reductions of 37% and 41% in the annual mass of PCBs passing Woods Pond and Rising 
Pond Dams, respectively, and a reduction of 50% in the annual mass of PCBs 
transported from the River to the floodplain in Reaches 5 and 6.449 

In addition, the sediment components of the other combinations considered in this 
comparative evaluation (SED 3, SED 5, SED 6, SED 8, SED 9, and SED 10) would result 
in the control of additional sources of PCBs in the Rest of River by permanently removing 
and/or capping PCB-containing sediments, and would thus result in an additional 
reduction in PCB mass transport in the River and transport to the floodplain.  The 
reductions relative to current conditions in the annual PCB mass transported within the 
River (as represented by the predicted PCB mass passing Woods Pond and Rising Pond 
Dams) and to the floodplain within Reaches 5 and 6 at the end of the model projection 
period are summarized in Table 8-2. 

Table 8-2 – Percent Reduction in Annual PCB Mass Passing Woods Pond and Rising 
Pond Dams and Transported to the Reach 5/6 Floodplain for Combinations of 
Alternatives 

Location SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/ 
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Woods Pond Dam 37% 94% 97% 97% 98% 97% 62% 

Rising Pond Dam 41% 87% 93% 95% 96% 96% 62% 

Reach 5/6 
Floodplain 50% 97% 98% 98% 99% 98% 68% 

 
These model results show that the mass of PCBs passing Woods Pond and Rising Pond 
Dams would decrease by 62% (at each location) relative to current levels under SED 10, 
by 94% and 87% under SED 3, and by greater than 95% under the larger alternatives.  
Similarly, the model results show that the PCB mass transported to the Reach 5/6 
floodplain would decrease by 68% under SED 10, by 97% under SED 3, and by slightly 
higher and essentially level percentages under the larger alternatives.  Thus, alternatives 
                                                      

449  The initial (i.e., current) annual PCB mass values used in the model are 20 kg/yr passing Woods 
Pond Dam, 19 kg/yr passing Rising Pond Dam, and 12 kg/yr transported from the River to the 
floodplain in Reaches 5 and 6.  
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greater than SED 3 would achieve little additional reduction in the PCB transport passing 
Woods Pond and Rising Pond Dams and to the Reach 5/6 floodplain despite the 
remediation of substantially more surface area and the consequent increase in adverse 
ecological impacts.450  

To assess the extent to which the sediment components of these combinations of 
alternatives would mitigate the potential effects of a flood that could cause buried 
sediments to be exposed, model predictions of erosion and reach-average PCB 
concentrations in surface sediments following an extreme high flow event were 
compared.  While the EPA model predicts varying responses to high flow events, 
including the extreme event (50- to 100-year flood) simulated in Year 26 of the projection, 
the results generally show that buried sediments containing PCBs would not be exposed 
to any significant extent during high flow events under any remediation alternative, as 
discussed further below.   

• For areas that would be capped (either with or without prior removal), the model 
predicts that, with an appropriately sized armor stone layer, those areas would be 
stable (i.e., would not experience erosion) even under high flow events.451  

• For areas that would receive a thin-layer cap, the model predicts that the cap would 
largely remain in place throughout all the high flow events simulated in the model 
projections.  While, in some instances, the model predicts that certain areas would be 
eroded, the spatial extent of predicted erosion was small (typically on the order of a 
few model grid cells), and the resulting increases in reach-average surface sediment 
PCB concentrations were likewise small.  For example, under all alternatives that 
involve thin-layer capping, the model predicts that erosion would occur over < 7% of 
the thin-layer cap areas in the Reach 5 channel and ≤ 5% of such areas Woods 
Pond, with resulting concentration increases of < 0.5 and < 1 mg/kg, respectively.  In 
the Reach 5 backwaters, the impacts were even less, with erosion predicted to occur 
in ≤ 1% of the thin-layer cap area, resulting in concentration increases of ≤ 0.2 mg/kg.  
In Reaches 7 and 8, predicted erosion was limited, covering generally < 20% of the 
thin-layer capped areas in the Reach 7 impoundments and < 7% in Rising Pond (with 

                                                      

450  In addition, all sediment components assume that the dams on the River would continue to limit 
the movement of PCB-containing sediments in the impoundments behind the dams, since all 
alternatives assume the continuation of the dam inspection, monitoring, and maintenance programs in 
place under other authorities to prevent or minimize the potential for failure of those dams.  In the 
event of failure, regulatory requirements would ensure that any contaminated sediments behind the 
dams would be properly characterized, managed, and/or disposed of (see Section 3.8.2 above).   
451  As discussed in Section 6.9.1, under SED 9, the caps in higher shear stress areas of the Reach 7 
impoundments and Rising Pond would consist of an “active” layer overlain by a habitat/bioturbation 
layer and an armor layer.  These caps are also predicted to be stable during large flood events. 
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corresponding concentration increases of ≤ 1 mg/kg and ≤ 0.3 mg/kg, respectively).  
Moreover, even after the small concentration increases described above are taken 
into account, the concentrations following the high flow events still represent 
significant reductions relative to current PCB levels for all cases where a thin-layer 
cap would be placed (approximately 90% to 99% for Reaches 5, 6, and 8 and 
approximately 70% to 90% for the Reach 7 impoundments). 

• Similarly, in cases where backfill would be placed following removal (under SED 7 and 
SED 8) and where “active caps” would be placed in low shear stress areas (under SED 
9), the model predicts that 97% to 100% of those areas in the PSA and more than 70% 
of those areas in Reaches 7 and 8 would be stable during high flow events.  The 
erosion of backfill material predicted in some limited areas of Reach 5A and the Reach 
7 impoundments produced little or no change in predicted reach-average surface 
sediment PCB concentrations (i.e., 0.3 mg/kg or less).  Likewise, the concentration 
increases resulting from the limited erosion of the “active caps” in low shear stress 
areas under SED 9 are minimal (0.2 mg/kg or less). 

• The model predictions for Woods Pond under SED 10, in which sediment removal 
would be performed without subsequent capping or backfilling, demonstrate that the 
simulated large flood events would not result in any increases in reach-average surface 
PCB concentrations in the Pond, thus indicating that buried sediments with higher 
concentrations of PCBs would not become exposed in these areas during such events. 

In short, the model predictions indicate that high flow events would result in minor or no 
increases in surface sediment PCB concentrations due to potential exposure of buried 
PCBs, and hence this factor does not represent a significant differentiator among the 
sediment alternatives evaluated. 

Finally, there are differences among the combinations of sediment and floodplain 
alternatives in terms of the potential for releases during implementation, including both 
resuspension-related releases during sediment removal and potential releases from open 
excavations in the floodplain during an extreme weather event.  Although engineering 
controls and/or best management practices would be applied to minimize such releases, 
they could not prevent such releases.  The potential for such short-term releases would 
be a function of the duration of the remedy and the overall extent of open 
excavation/dredging areas.  Apart from SED 2/FP 1 (which would have no potential for 
such releases) SED 10/FP 9 and SED 3/FP 3 would have the lowest potential for such 
releases because they would have the shortest duration (5 and 10 years, respectively) 
and the smallest amount of area subject to removal (62 acres of sediment and 14 acres of 
floodplain for SED 10/FP 9 and 42 acres of sediment and 44 acres of floodplain for SED 
3/FP 3).  SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8 would take longer (14 to 21 years) 
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and would involve considerably more area of sediment removal and floodplain 
excavations (total of approximately 200 to 440 acres; see Table 8-1 above).  SED 8/FP 7 
would take 52 years and involve the greatest area of excavation (over 700 acres); 
therefore, this alternative has the greatest potential for releases during remediation.  

8.2.3 Compliance with Federal and State ARARs  

The potential chemical-specific, location-specific, and action-specific ARARs identified by 
GE, in accordance with directions from EPA, for the sediment and floodplain components 
of the alternative combinations under evaluation are specified in tables in Appendix G for 
the pertinent sediment and floodplain alternatives, and have been summarized in the 
relevant subsections in Sections 6 and 7 for those individual alternatives.  Review of 
those potential ARARs indicates the following regarding the extent to which the 
combinations of sediment and floodplain alternatives would met those ARARs and the 
need for waivers under CERCLA and the NCP. 

Chemical-Specific ARARs 

The potential chemical-specific ARARs include federal and state water quality criteria for 
PCBs.  As previously discussed, these criteria consist of a freshwater chronic aquatic life 
criterion of 0.014 μg/L (based on a 4-day average not to be exceeded more than once 
every 3 years) and a human health criterion (based on consumption of water and/or 
organisms) of 0.000064 μg/L.452  These criteria would apply only to the sediment 
component of the sediment-floodplain alternative combinations.   

Model predictions of water column PCB concentrations indicate that SED 2 and SED 10 
would not achieve the federal and state water quality criterion for freshwater aquatic life 
(0.014 μg/L) in Massachusetts (but would in Connecticut).  They show further that (based 
upon a block averaging approach) the sediment components of the remaining 
combinations would achieve that criterion in all reaches by the end of the model period.  
The model predictions also show that none of these alternatives would achieve the 
federal and Massachusetts water quality criterion for human consumption of organisms 
(0.000064 μg/L) in any of the Massachusetts reaches.  For the four Connecticut 
impoundments, the estimates using the CT 1-D Analysis, although highly uncertain, 
indicate that SEDs 2, 3, and 10 would not achieve that level in any impoundment, and 

                                                      

452  As also noted above, Connecticut currently has a human health criterion for PCBs of 0.00017 
µg/L, which does not constitute an ARAR since it is less stringent that the federal criterion.  In 
December 2009, CDEP proposed to revise that standard to 0.00000056 µg/L, and that proposal 
remains pending.   
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that the other sediment components would do so in only two (SED 5 and SED 6) or three 
(SED 8 and SED 9) impoundments.453 

As discussed in Section 6.1.4, the ARARs based on the human consumption criteria should 
be waived on the ground that achievement of those ARARs is technically impracticable, 
given that they could not be achieved by any sediment alternative in any reach in 
Massachusetts or in one or more of the Connecticut impoundments    In addition, for SED 2 
and SED 10, as discussed in Sections 6.1.4 and 6.10.4, the ARARs based on the water 
quality criterion for freshwater aquatic life should be waived on the ground that compliance 
with that requirement “will result in greater risk to human health and the environment” than 
other alternatives (CERCLA § 121(d)(4)(B); 40 CFR § 300.430(f)(1)(ii)(C)(2)).  The remedial 
actions that would be necessary to attain that ARAR (i.e., the remedial actions involved in 
the larger sediment alternatives) would unavoidably cause substantial adverse short-term 
and long-term harm to the environment, as shown in prior sections evaluating those 
alternatives.  Those adverse impacts would outweigh any risks to human health and the 
environment that would result from exceedances of this ARAR, as discussed further below.  
EPA’s guidance on compliance with ARARs provides an example of the appropriateness of 
a waiver in this type of situation:  “For example, attaining the ambient concentration level for 
PCBs spread throughout river sediment might require widespread dredging of the 
sediments, causing an unacceptable release of the pollutant to the water body and 
damaging or disrupting the ecosystem.  Waiving the ARAR for ambient PCB concentrations 
in the sediment would eliminate the need to conduct such harmful dredging” (EPA, 1988, p. 
1-72). 

Location-Specific and Action-Specific ARARs 

The tables in Appendix C identify a number of regulatory requirements as potential 
location-specific and action-specific ARARs for the sediment and floodplain alternatives 
that are part of the combinations under evaluation.  As GE discussed in Section 2.1.3, 
some of those requirements – i.e., those that do not address on-site hazardous 
substances or the media containing them, but rather address impacts of the remedial 
construction work – do not constitute ARARs for the Rest of River remedy under 
CERCLA, but have nevertheless been identified as potential ARARs at EPA's direction.  
Review of the potential ARARs identified in those tables indicates that SED 2/FP 1 would 
achieve all the relevant ARARs (since SED 2 would meet the ARARs relating to MNR and 

                                                      

453  Application of the CT 1-D Analysis also indicates that CDEP’s proposed revised standard of 
0.00000056 µg/L would not be achieved in any of the Connecticut impoundments under any sediment 
alternatives, even the largest (SED 8).  See also footnote 469 in Section 8.2.5.1 regarding the 
potential for removing the current fish consumption advisory in Connecticut. 
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there are no ARARs for FP 1), and that the other sediment-floodplain alternative 
combinations could be designed and implemented to achieve certain of the potential 
location-specific and action-specific ARARs,454 but would not meet a number of other 
potential ARARs.  For all of those other combinations except SED 10/FP 9, the 
requirements that would not be met include the following (see tables in Appendix C and 
Sections 6.3.4 and 7.3.4 for citations):   

• The requirements of EPA’s and the Corps of Engineers’ regulations under Section 404 
of the Clean Water Act that there be no practicable alternative with less adverse on the 
aquatic ecosystem or wetlands (since there are practicable alternatives with less 
adverse impact – e.g., SED 10/FP 9) and that a project involving the discharge of 
dredged or fill material not contribute to violation of state water quality standards (which 
are not currently met in the Housatonic River) and not cause significant adverse effects 
on aquatic life, aquatic ecosystems, wetlands, and recreational and aesthetic values; 

• The requirements of the federal Executive Orders for Wetlands Protection and 
Floodplain Management that there be no practicable alternative with less adverse 
impacts on wetlands and floodplains, respectively;455 

• Given that the PSA is in the Upper Housatonic ACEC, the prohibition on dredging in an 
ACEC under the Massachusetts Waterways Law and its regulations; 

• The requirements of the Massachusetts water quality certification regulations that there 
be no practicable alternative with less adverse impact on the aquatic ecosystem and 
wetlands, that a project involving dredging and the discharge of dredged or fill material 
not affect the Estimated Habitat of state-listed rare wildlife species, and that such a 
project not cause substantial adverse impacts to conditions in surface waters;  

• The requirements of the Massachusetts Wetlands Protection Act regulations that there 
be no practicable alternative with less adverse impact on resource areas, that 

                                                      

454  For some of these requirements, as discussed Sections 6.3.4 and 7.2.4, it is assumed that EPA 
would make necessary determinations authorized by the regulations.  For example, it is assumed that 
the discharges of treated water from dewatering/treatment facilities would be in compliance with 
instructions from EPA’s OSC (which would authorize such discharges even if they do not meet state 
water quality standards in the river water).  Similarly, with respect to the compliance of the temporary 
staging areas with EPA’s TSCA regulations, it is assumed that EPA would make any necessary risk-
based determination for the temporary staging areas pursuant to 40 CFR § 761.61(c).  
455  Since these Executive Orders were not formally promulgated after notice-and-comment 
rulemaking, they are to be considered (TBC), rather than ARARs.  However, as orders of the 
President, they are applicable to and binding on EPA. 
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implementation of the project not affect the Estimated Habitat of state-listed rare wildlife 
species, and, if this project does not constitute a “limited project” under those 
regulations, certain other requirements as well (e.g., the prohibition on work that would 
result in loss of more than 5000 square feet of bordering vegetated wetlands or would 
impair such wetlands within an ACEC, and potentially the requirement to maintain a 
100-foot wide area of undisturbed vegetation along the river in a Riverfront Area, 
subject to certain exceptions); and 

• The requirement of MESA and its implementing regulations that the project not result in 
a take of a state-listed species.456 

Thus, to the extent that these requirements constitute ARARs, they would need to be 
waived by EPA as technically impracticable to meet (or on some other ground) under 
CERCLA and the NCP. 

SED 10/FP 9 would likewise not meet some, but fewer, of the above-listed requirements.  
The requirements that would not be met by SED 10/FP 9 include:  

• The requirement of EPA’s and the Corps’ regulations under Section 404 of the Clean 
Water Act that a project involving the discharge of dredged or fill material not contribute 
to violation of state water quality standards; 

• The prohibition on dredging in an ACEC under the Massachusetts Waterways Law and 
its regulations; 

• The requirement of the Massachusetts water quality certification regulations that a 
project involving dredging and the discharge of dredged or fill material not affect the 
Estimated Habitat of state-listed rare wildlife species; 

• The requirements of the Massachusetts Wetlands Protection Act regulations that 
implementation of the project not affect the Estimated Habitat of state-listed rare wildlife 
species and, if this project does not constitute a “limited project,” a few additional 

                                                      

456  The MESA evaluations in Appendix L indicate that all of the combinations of sediment and 
floodplain alternatives (other than SED 2/FP 1) would result in a take of a number of state-listed rare 
species.  The MESA regulations contain a provision authorizing the Director of the MDFW to permit, or 
not permit, a take of a state-listed species if (a) the project proponent has adequately assessed 
alternatives, (b) the take would not affect a significant portion of the local population of the species, 
and (c) a long-term Net Benefit plan for the species is developed and agreed to (321 CMR 10.23).  
However, as discussed in Section 5.4, this provision does not constitute an ARAR for the Rest of River 
remedial action.      



 

 8-19 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

requirements (e.g., the prohibition on work that would result in loss of more than 5000 
square feet of bordering vegetated wetlands or would impair such wetlands within an 
ACEC, and potentially the requirement to maintain a 100-foot wide area of undisturbed 
vegetation along the river in a Riverfront Area, subject to certain exceptions); and 

• The requirement of MESA and its implementing regulations (310 CMR 10.23) that the 
project not result in a take of a state-listed species. 

Therefore, to the extent that these requirements constitute ARARs, they would need to be 
waived by EPA in connection with the implementation of SED 10/FP 9.  However, the 
need for such waivers for this combination of alternatives would be less than under the 
other combinations involving sediment and soil removal. 

In addition, for all of the alternative combinations that involve removal, it is possible that, in 
the unlikely event that excavated sediments or soils should be found to constitute 
hazardous waste under RCRA or comparable state regulations (which is not anticipated) 
and that the temporary staging areas for the handling of those materials are subject to 
federal and/or state hazardous waste regulations, the staging areas may not meet certain 
locational and/or technical requirements for the storage of hazardous waste (see Sections 
6.3.4 and 7.3.4 above).  In that unlikely event, those requirements should be waived by 
EPA as technically impracticable to meet.  This possibility applies equally to all alternative 
combinations involving sediment and floodplain soil removal and thus does not provide a 
basis for distinguishing among those combinations.  

8.2.4 Long-Term Reliability and Effectiveness  

The assessment of long-term reliability and effectiveness for the combinations of 
sediment and floodplain alternatives has included an evaluation of the magnitude of 
residual risk as defined by EPA, the adequacy and reliability of the alternatives, and 
potential long-term adverse impacts on human health or the environment. 

8.2.4.1 Magnitude of Residual Risk  

Magnitude of residual risk (as defined by EPA) for each of the sediment-floodplain 
alternative combinations is evaluated in this subsection considering the individual 
sediment and floodplain components separately, primarily because residual risks (as 
defined by EPA) differ between the in-river and floodplain environments. 
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Potential Residual Risks Associated with River Sediments, Water, and Fish 

Upstream source control/remediation efforts, together with natural recovery processes, 
would by themselves result in a considerable reduction in PCB concentrations and 
potential human and ecological exposures to PCBs in sediments, surface water, and fish 
in the Rest of River area.  SED 2/FP 1 would rely on and monitor this reduction in the 
River.  Implementation of the sediment component of the other combined alternatives 
being evaluated (SED 3, SED 5, SED 6, SED 8, SED 9, and SED 10) would further 
reduce the potential for exposure to PCBs by humans and ecological receptors through a 
combination of removal, capping, thin-layer capping, and/or natural recovery processes.  
As discussed in Section 6, EPA’s model has been used to predict the extent to which 
each sediment alternative would reduce PCBs in surface sediments, the water column, 
and fish.  For purposes of comparison, fish PCB concentrations are presented here, since 
fish are representative of the trends and relative success of each alternative in reducing 
the potential for PCB exposure in the various pathways as they integrate the effects of 
changes in surface sediments and water column concentrations. Table 8-3 presents the 
subreach-average fish fillet PCB concentrations at the start of the model projection period 
and those at the end of that projection period, and shows the percent reduction in fish 
PCB concentrations for each of the sediment alternatives included in the combinations 
under evaluation.  These results are also presented graphically (versus sediment surface 
area impacted) for all modeled subreaches within Reaches 5 through 8 and for the 
Connecticut impoundments on Figure 8-13. 
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Table 8-3 - Modeled Subreach-Average Fish (Fillet) PCB Concentrations at End of 
Projection Period and Percent Reductions for Combinations of Alternatives 

Reach 
Initial 
Conc. 

SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/  
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Fish PCB Concentration (mg/kg wet weight) 

Reach 5A 18 7.3 0.3 0.3 0.3 0.2 0.3 4.2 

Reach 5B 17 9.3 3.0 0.2 0.2 0.2 0.3 6.6 

Reach 5C 14 7.4 1.8 0.2 0.2 0.1 0.2 5.8 

Reach 5D (Backwaters) 22 9.5 6.3 0.4 0.4 0.3 0.4 11 

Reach 6 15 8.6 0.7 0.2 0.2 0.1 0.2 3.7 

Reach 7 
6.4 -  
13 

2.8 - 
6.4 

0.7 - 
2.1 

0.4 - 
1.6 

0.2 - 
0.7 

0.1 - 
0.6 

0.2 - 
0.7 

1.9 -  
4.4 

Reach 8 6.3 3.6 1.6 0.3 0.2 0.2 0.2 2.7 

Connecticut (Bulls 
Bridge Dam 
Impoundment) 

0.4 0.2 0.04 0.01 0.009 0.007 0.009 0.1 

Percent Reduction in Fish PCB Concentration 

Reach 5A  60% 99% 99% 99% 99% 98% 77% 

Reach 5B 47% 83% 99% 99% 99% 98% 62% 

Reach 5C 48% 87% 99% 99% 99% 99% 59% 

Reach 5D (Backwaters) 57% 72% 98% 98% 99% 98% 51% 

Reach 6 44% 95% 99% 99% 99% 99% 76% 

Reach 7 45 - 
63% 

80 - 
91% 

84 - 
97% 

94 - 
98% 

94 - 
99% 

93 - 
98% 

59 - 
75% 

Reach 8 43% 75% 95% 97% 97% 96% 57% 

Connecticut (Bulls 
Bridge Dam 
Impoundment) 

60% 91% 97% 98% 98% 98% 73% 

Notes: 

1.  PCB concentrations shown (except for the initial concentrations) represent subreach-average 
values predicted by EPA’s model at the end of the model projection period (52 years for SEDs 2, 
3, 5, 6, 9, and 10, and 81 years for SED 8). 

2.   Values shown as ranges in Reach 7 represent the range of modeled PCB concentrations at the 
end of the projection within each of the Reach 7 subreaches. 

3. Percent reduction represents the change in annual average PCB concentrations predicted by 
EPA’s model between the beginning and the end of the projection period.   

 
Review of these model predictions indicates the following:  (All percent reductions 
specified below are relative to the initial PCB concentrations in the model.)  
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• Upstream source control/remediation and natural recovery processes contribute 
significantly to the overall reduction in PCBs in fish in the Rest of River. These 
processes, as represented by SED 2, are predicted to result in a 43% to 63% 
reduction in fish PCB levels.457  

• SED 10 would achieve significant additional reductions in fish concentration (beyond 
those already achieved via upstream source control/remediation and natural recovery 
processes), leading to a total reduction in fish concentrations ranging from about 60% 
to 80% (except in the backwaters, where the reduction is closer to 50%).  

• SED 3 would result in a total reduction in fish concentrations ranging from nearly 75% 
in the Reach 5D backwaters and Rising Pond to nearly 100% in Reach 5A.  However 
this additional reduction in fish concentrations would require approximately 140 acres 
of sediment remediation compared to approximately 60 acres of sediment 
remediation under SED 10.  

• SED 5 would result in total reductions in fish concentration that are generally greater 
than 90%, except for two subreaches in Reach 7 (7B and 7G, which have reductions 
of approximately 85%).  For the sediment components of the remaining combinations 
(SED 6, SED 8, and SED 9), percent reductions in fish concentrations are generally 
greater than 95% in all subreaches.  For all of these larger alternatives, Figure 8-13 
illustrates that these modest additional reductions in fish PCB concentrations would 
require the disturbance of significantly more surface area than SED 10 and SED 3.   

As evidenced by the above comparisons, SED 10 and SED 3 would achieve significant 
reductions in fish PCB concentrations by addressing the most upstream portion of the 
Rest of River to take advantage of natural recovery processes in the downstream 
reaches, while minimizing the amount of area disturbed. 

Further, SED 10 and SED 3 would have the shortest implementation time and thus would 
achieve such reductions more quickly than the other removal alternatives. This is 
illustrated by the temporal profiles of model-predicted fish PCB concentrations (converted 
to a fillet basis) on Figures 8-14a-r.  On these figures, model projections for all the 
sediment alternatives included in the combinations are plotted together by reach.  

                                                      

457  As discussed in Section 6.2.5.2, the most recent adult fish sampling data from Reach 5B/5C and 
Reach 6 (Woods Pond), which were collected in 2008, show lower PCB concentrations in those fish 
than the initial concentrations in EPA’s model (with a more pronounced difference in fillets than in 
whole body concentrations).  This suggests that SED 2 may actually achieve lower concentrations 
than predicted by EPA’s model, although future long-term fish sampling would be needed to confirm 
such a result.   
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(Appendix K contains similar plots for surface sediments.) These plots show that the 
times to achieve the reductions in fish levels associated with remediation are generally 
shortest for SED 10 and SED 3, followed by SED 9, and greater for SED 5, SED 6, and 
SED 8 (increasing with the level of remediation).  This trend is increasingly prominent with 
downstream distance. For example, in Woods Pond (Figure 8-14e), the 76% reduction 
achieved by SED 10 would be reached in approximately 10 years, the 95% reduction 
achieved by SED 3 would be reached in approximately 15 years, while the 99% 
reductions achieved by the remaining alternatives would be reached in 15 to 20 years for 
SED 9, 20 to 25 years for SED 5 and SED 6, and 45 years for SED 8. 

The potential residual risks (as defined by EPA) to human and ecological receptors from 
the concentrations shown in Table 8-3 have been evaluated in the context of the extent to 
which they would achieve the IMPGs, as discussed in Section 8.2.5.458  Since none of the 
alternatives would achieve the fish consumption IMPGs for both cancer and non-cancer 
based on unrestricted human consumption of fish within the model period (as shown in 
the evaluations of the individual sediment alternatives), residual risks from fish 
consumption (as estimated in EPA's HHRA) would be addressed under all alternatives 
through the continuation of fish consumption advisories. 

Finally, PCBs would remain in the sediments beneath the depths of or outside the areas 
targeted for remediation.  However, the caps (or backfill), where installed, would prevent 
direct contact with, and effectively reduce the mobility of, the underlying sediments; and 
the thin-layer caps would provide a cover layer over the underlying PCB-containing 
sediments, and reduce the surface sediment PCB concentrations in these areas, should 
scour/mixing of the thin-layer cap and the underlying sediments occur.  As discussed in 
Section 8.2.2, EPA’s model predicts that an extreme flood event would result in little 
increase in PCB concentrations for all these sediment alternatives.  In any event, potential 
exposures to PCB-containing sediments in non-remediated areas must be considered in 
the context of the overall impact of the remediation in reducing PCB concentrations (as 
discussed above), and must be balanced against the other Selection Decision Factors in 
determining which remedial option is best suited overall to meet the General Standards.   

Since SED 10 would involve intermittent riverbed remediation in Reach 5A (alternating 
between remediated and unremediated segments) and would not involve remediation in the 
river reaches immediately upstream of Woods Pond, EPA has raised a particular  concern 
about potential recontamination of the remediated areas due to transport of PCBs from 

                                                      

458  As discussed in Section 1.2, GE does not agree with many of the EPA assumptions and inputs on 
which the IMPGs are based and thus does not agree that exceedances of those IMPGs are indicative 
of a risk to human health or the environment.    
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unremediated areas.  As shown in Section 6.10.5.2, the simulations using EPA’s model 
implicitly account for any such recontamination and show that any such impact from 
upstream areas would not reverse or significantly impede the substantial reductions in 
reach-average surface sediment PCB concentration that would result from the 
implementation of SED 10. 

Potential Residual Risks Associated with Floodplain Soil   

Under SED 2/FP 1, floodplain soil PCB concentrations, as well as any potential risks (as 
determined by EPA in its HHRA and ERA), are assumed to remain generally similar to 
current conditions.  Implementation of the floodplain component of the other combined 
alternatives (FP 3, FP 4, FP 7, FP 8, and FP 9) would reduce the potential risks (as 
defined by EPA) to humans and ecological receptors from exposure to PCBs in the 
floodplain by removing PCB-containing soil and backfilling those excavations with clean 
material.  The reduction in potential exposure and associated risks (as defined by EPA) 
would occur upon the completion of remediation in a given area.  As the removal volume 
among the alternatives increases, so does the area of the floodplain over which removal 
occurs, and correspondingly the time to implement and the extent of adverse habitat 
impacts.  FP 7 would provide for the greatest reduction in potential exposures, removing 
the largest volume of PCB-containing soils, but would also impact the greatest area of the 
floodplain (377 acres) over the longest period (52 years when combined with SED 8) with 
the greatest extent of adverse habitat impacts. 

Because the different parts of the floodplain are used by human and ecological receptors 
in different ways and with varying degrees of frequency and intensity, the extent to which 
each of the combinations evaluated in this section would reduce potential residual risks 
(as defined by EPA) from PCB exposure in the floodplain has been evaluated in terms of 
the extent to which they would achieve the IMPGs that have been based on EPA’s human 
health and ecological risk assessments.459  The comparative evaluation of the alternative 
combinations based on this factor is presented in Section 8.2.5. 

PCBs would also remain below the depths considered in the IMPG evaluations.  
Exposure to this deeper soil is not anticipated under current uses.  In the event that future 
exposure to such deeper soil were reasonably anticipated in particular areas, it would be 
addressed, under all floodplain alternatives except FP 1, by deed restrictions and/or 
Conditional Solutions.  Additionally, under those alternatives, deed restrictions and/or 

                                                      

459  As noted above, since GE does not agree with many of the EPA assumptions and inputs on which 
the IMPGs are based, it does not agree that exceedances of those IMPGs in the floodplain are 
indicative of a risk to human health or the environment.    
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Conditional Solutions would be implemented where necessary to address potential risks 
from reasonably anticipated future uses (based on realistic assumptions), as discussed in 
Section 4.6. 

8.2.4.2 Adequacy and Reliability of Alternative  

Use of Technologies Under Similar Conditions 

SED 2/FP 1 involves MNR with institutional controls in the River and no action in the 
floodplain.  MNR has been selected at other contaminated sediment sites as part of the 
overall remedy (see Section 6.2.5.2), and no action has been adopted as a remedy 
component at other sites, as well as upstream portions of the Pittsfield/Housatonic River 
Site, where cleanup goals are already met (see Section 7.1.5.2).  The other six alternative 
combinations involve different combinations of remedial technologies and processes.   

For the sediment components, the selected approaches include removal in the dry and/or 
wet (followed by capping or backfilling in most cases), capping without prior removal, thin-
layer capping, riverbank stabilization (using a combination of bioengineering and hard 
stabilization techniques), and MNR.  As EPA has recognized, a combination of 
technologies is often necessary and appropriate to achieve remedial objectives at 
contaminated sediment sites (EPA, 2005d, p. 3-2).  As discussed in Section 6, all of the 
remedial technologies included in the sediment alternatives under evaluation have been 
used at other remediation sites, with the exception of the approach assumed (at EPA's 
instruction) for sediment/bank soil excavation and riverbed capping/bank stabilization in 
Reach 5A under SED 9 (see Section 6.9.5.2).    

The floodplain components of the combinations involving remediation would rely primarily 
on removing floodplain soils from areas containing various types of habitats and 
backfilling the excavations.  Excavation and replacement of soils have been performed at 
a number of sites across the country, using conventional equipment. (Restoration is 
discussed separately below.)   

While most of the individual remedial technologies included in these combinations have 
been implemented at other portions of this Site and at other sites, there are no completed 
remedies that provide a precedent for the scope and scale of the remediation that would 
be involved in several of the combinations of alternatives considered here in a setting 
comparable to the Rest of River.  For example, as discussed in Section 6.3.5.2, GE's 
review of publicly available information on environmental dredging/removal projects 
identified approximately 75 completed projects, including the 26 environmental dredging 
projects evaluated in the NRC (2007) report.  That review showed that less than 25% of 
these projects involved removal of volumes equivalent to or greater than the sediment 
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removal volume of SED 3/FP 3, less than 15% and 10% involved removal of volumes 
comparable to or greater than the sediment removal volumes of SED 5/FP 4 and SED 6/FP 
4, respectively, and only one had a removal volume greater than the sediment removal 
volume of SED 9/FP 8 and comparable to that of SED 8/FP 7.  None of these completed 
projects was conducted in a riverine setting like that in the Rest of River, where the area 
targeted for remediation is long and sinuous, includes numerous stretches with limited 
access, contains a largely undisturbed corridor of diverse and ecologically sensitive 
habitats (with numerous rare species), and is not navigable by large vessels.460 

While remedies selected for some other large sediment sites include dredging of more 
than or close to 2,000,000 cy of sediment (e.g., Hudson River, Fox River, Onondaga 
Lake), these remedies have not been completed.  In any event, the Hudson and Fox 
Rivers are significantly different from the Rest of River, as they are large, wide navigable 
rivers generally accessible throughout their course, and the majority of the dredging is to 
be done by working within the navigable river with transport to a single processing facility.  
Similarly, Onondaga Lake differs from the Rest of River as it is a 3,000-acre lake (4.5 miles 
by 1 mile) with an average water depth of 36 feet, surrounded by residential, urban, 
industrial, parklands, wetlands, and undeveloped areas.  In contrast, operations in the Rest 
of River area would include substantial remedial construction activities in the relatively 
narrow and shallow riverine system, as well as on the shoreline and in the adjacent 
floodplain, including numerous access roads and staging areas.  

Considering the magnitude and estimated time to complete the larger remedial 
combinations and the very different site characteristics of the Rest of River area relative 
to other environmental dredging/excavation sites, it is reasonable to assume that 
implementation of the large-scale combinations at the Rest of River would result in 
complications and uncertainties not encountered at other sites, which could compromise 
the long-term reliability and effectiveness of those alternatives. 

General Reliability and Effectiveness 

As noted above and discussed in the evaluations of individual remedial alternatives, the 
alternative combinations under evaluation generally use sediment remediation and 

                                                      

460  For example, only two of the projects identified by the NRC (2007) involved removal of more than 
400,000 cy of sediment, and both were in large shipping channels in a highly industrial area 
(Commencement Bay, Washington).  Other large completed dredging projects, such as at the Grand 
Calumet River in Indiana (786,000 cy) and the Ashtabula River in Ohio (630,000 cy), were carried out 
in industrial areas with conditions very different from those present in the Rest of River.  The one 
completed project with a sediment removal volume greater than that of SED 9/FP 8 and comparable 
to that of SED 8/FP 7 was conducted at the Milltown Reservoir Site in Montana, where approximately 
2.0 to 2.3 million cy of sediments were removed behind the dam, along with the dam itself. 
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floodplain soil removal technologies that have been shown to be reliable and effective in 
reducing exposure of humans and animals to PCBs in sediments and floodplain soil. 

To further assess the reliability and effectiveness of the sediment components of these 
combinations, model predictions of erosion in areas receiving a cap, thin-layer cap, or 
backfill were evaluated to assess stability, as discussed in Section 8.2.2. While the 
model’s erosion predictions vary depending on the remedial technology, they 
demonstrate that the caps, thin-layer caps, and backfill used in these alternatives would 
be generally effective and reliable.  EPA’s model indicates that areas subject to 
engineered capping would remain stable during high-flow events, and that areas with thin-
layer capping, backfill, or capping with an active layer overlain by a habitat/bioturbation 
layer would likewise largely remain stable during such events, with only small areas of 
erosion that result in very small increases in surface sediment PCB concentrations on a 
reach-wide basis (see Section 8.2.2).  Thus, the stability of these remedial components 
does not provide a significant basis for distinguishing among the alternatives.   

For all of the active remedial combinations except SED 10/FP 9, the entire stretch of 
riverbanks in Reaches 5A and 5B would be stabilized using a combination of 
bioengineering techniques and hard engineering techniques.  Those techniques would be 
similar for all of the sediment components of these remedial combinations, except that they 
would be modified in part under alternatives that would require construction in the wet (i.e., 
SED 3 in Reach 5B, SED 4 in the downstream portion of Reach 5B, and SED 9 in both 
Reaches 5A and 5B).  As discussed in Section 6.3.5.2 and Appendix G, such combinations 
of techniques are expected to be reliable and effective in stabilizing the banks and 
controlling erosion.  However, the stabilization would also have long-term adverse 
ecological impacts (as discussed in the next section).  SED 10/FP 9 would apply such a 
combination of techniques to selected portions of the river banks in Reaches 5A and 5B.  
As discussed in Section 6.10.5.2 and Appendix G, this approach is also expected to be 
reliable and effective in the areas applied, would not exacerbate erosion in other areas, and 
would reduce the adverse ecological impacts from bank stabilization inherent in the other 
alternatives involving stabilization. 

Finally, it has been assumed for this analysis that the areas affected by implementation of 
the combinations of alternatives would be subject to restoration.  However, as discussed 
generally in Section 5.3 and specifically in the evaluations of individual alternatives, there 
are significant constraints on the ability to re-establish the pre-remediation conditions and 
functions of the affected habitats.  Implementation of restoration methods would not re-
establish pre-remediation conditions for some of these habitats for many decades and 
would likely never do so for other habitats.  As such, these restoration methods would not 
be fully effective or reliable in returning these habitats to their pre-remediation state.  For 
example, under combinations that would impact vernal pool habitat (i.e., SED 3/FP 3, 



 

 8-28 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

SED 5/FP 4, SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8), it is highly likely that the full 
complement of characteristics that contribute to vernal pool functions would not be re-
established in at least many of those pools despite the implementation of restoration 
measures (see Section 8.2.4.3 below).  However, the constraints on restoration would 
have less influence on restoration success, or at least less overall impact on the ecosystem 
of the PSA, under SED 10/FP 9 than under the larger combinations due to the more limited 
areas selected for remediation under SED 10/FP 9.  As a result, the likelihood of effective 
restoration is higher under SED 10/FP 9.  

Reliability of Operation, Monitoring, and Maintenance Requirements and Technical 
Component Replacement Requirements  

All alternative combinations would incorporate reliable long-term monitoring and/or 
maintenance techniques.  For example, for the sediment components, activities would be 
conducted to inspect and repair or replace aspects of the caps or bank stabilization 
measures installed.  However, as the area to be capped increases (progressively more 
from SED 10/FP 9 to SED 9/FP 8), there would be a greater probability that repairs or 
replacement would be needed.   

Similarly, the backfilled/restored areas would be monitored through periodic inspections to 
verify that the planted vegetation is surviving and growing and to identify areas (if any) 
where the backfill is eroding or in need of repair.  This is a reliable means of assessing 
the need for maintenance.  However, monitoring and maintenance could be difficult to 
implement in certain areas of the floodplain, due to remoteness, the extent of standing 
water, and the extent of vegetation both in and around the remediated areas.  Depending 
on the timing, location, and scale of any repairs, access roads and staging areas may need 
to be temporarily constructed in the floodplain.  For those alternatives that involve more 
extensive floodplain remediation, a greater likelihood exists that maintenance would be 
required and that such difficulties would be encountered.  As a result, this factor favors 
the combinations that involve fewer acres of removal, particularly in wetlands. 

8.2.4.3 Long-Term Adverse Impacts on Human Health or Environment  

The evaluation of potential long-term adverse impacts on human health or the environment 
has included evaluation of potentially affected populations, long-term adverse impacts on 
the various habitats that would be affected by the combinations of sediment and floodplain 
alternatives and the biota that inhabit those habitats (including impacts on state-listed 
species), impacts on the aesthetics and recreational use of the River and floodplain, 
impacts on banks and bedload movement (i.e., fluvial geomorphic processes), and 
potentially available measures that may be employed to mitigate these impacts. 
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Potentially Affected Populations 

Implementation of all of the alternative combinations except SED 2/FP 1 (which would not 
involve remedial construction activities) would result in some level of long-term adverse 
impacts on ecological habitats, with the impacts being more widespread and severe as the 
combinations of alternatives grow larger and more extensive.  These habitat alterations 
would affect the people, animals, and plants that use these areas.  The long-term impacts 
of the combinations of alternatives on the affected habitats and the plants and animals that 
inhabit or use those habitats, as well as the long-term impacts on the aesthetics and 
recreational use of the affected habitats by people, are discussed and compared below.  

Long-Term Adverse Impacts on Habitats and Biota 

The extent and severity of long-term adverse impacts from remedial construction activities 
are dependent on the types of habitat affected, the size of the affected areas, the success 
of the restoration approach(es), and length of time needed for restoration if restoration is 
possible.  Table 8-4 (below) identifies the habitat types and summarizes the areas of each 
habitat affected by the combinations of sediment and floodplain alternatives.  As discussed 
in prior sections, long-term impacts would occur despite the implementation of restoration 
measures. Because restoration of affected habitats is dependent on several factors and 
processes, the length of time necessary to achieve successful restoration (if it occurs) is 
variable and often uncertain.  In fact, as discussed in this section, it is expected that certain 
habitat areas would never recover fully.  



 

 8-30 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Table 8-4 – Habitat Areas in PSA Affected by Combinations of Sediment and 
Floodplain Alternatives1 

Habitat  SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/ 
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Aquatic Riverine 
Habitat  (acres) -- 79 127 127 127 127 20 

Riverbank (linear 
miles) -- 14 14 14 14 14 1.6 

Impoundment 
Habitat (acres)  -- 60 101 139 139 139 42 

Backwater (acres)  -- 0 61 70 86 66 0 

Floodplain Wetland 
Forest (acres) 

-- 38 60 60 178 56 14 

Shrub and Shallow 
Emergent Wetlands 
(acres) 

-- 
19 22 22 70 31 3.7 

Deep Marshes 
(acres) 

-- 1.9 0.3 0.3 4.7 3.1 0 

Vernal Pools 
(acres) 2 

-- 15 (58) 15 (58) 15 (58) 17 (61) 18 (61) 0 

Disturbed Upland 
Habitats (acres) 

-- 14 15 15 25 11 7.5 

Upland Forested 
Habitats (acres) 

-- 4.2 4.9 4.6 6.4 2.8 0.7 

Total (acres)3 -- 231 406 453 653 454 88 
 
Notes: 

1. Includes habitat areas within the boundaries of the Woodlot (2002) natural community mapping; 
includes remediation areas as well as areas impacted by access roads and staging areas.  

2. Number of vernal pools affected are shown in parentheses.  

3. Total habitat area affected does not include riverbanks, and can differ from total surface area 
affected since the total shown includes all habitats within the boundaries of the Woodlot (2002) 
mapping (see note 1). 
 

Aquatic Riverine Habitat:  The long-term post-restoration impacts of sediment 
removal/capping, as well as capping or thin-layer capping without removal, on aquatic 
riverine habitat were described generally in Section 5.3.1.4 and summarized in the relevant 
subsections of Section 6 for the individual sediment alternatives.  In brief, those impacts 
include the following:  



 

 8-31 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

• The caps would cause a change in surface substrate type from its current condition 
(sand, sand and gravel, or silt) to armor stone, lasting until deposition of natural 
sediments from upstream changes the substrate surface back to a condition 
approximately its prior condition, which could take many years.    

• There would be a loss of a continuing source of woody debris and shade in Reaches 
5A and 5B of the River due to the permanent loss of mature trees on the riverbanks.  
This would alter the riverine habitat, because woody debris provides structure that is 
important to many aquatic and semi-aquatic species, and shading limits temperature 
increases in the river water, which could increase aquatic plant growth and change 
the suitability of the habitat for temperature-dependent species.  

• The sediment removal and/or capping would remove or bury the existing aquatic 
vegetation and benthic invertebrates, and displace the fish.  While recolonization 
would occur, the vegetation, invertebrates and fish that would recolonize these areas 
would differ from the existing species (e.g., would include species more tolerant of 
stress, including invasive species) due to the changed substrate.  Over time, 
continued accumulation of sediments would increase the diversity of habitat, resulting 
in more complex communities than initially existed, but those communities are still 
unlikely to match the pre-remediation communities in terms of composition, species 
diversity and richness, and relative abundance of species, at least for many years.  In 
particular, the return of certain sensitive species, such as state-listed species, 
destroyed by the sediment removal/capping is doubtful.   

• There is a high potential that the disturbed areas would be colonized by invasive 
species, which are impractical to control in a flowing river and thus are likely to 
dominate over the native species.  

• In shallow areas subject to capping or thin-layer capping without removal, the 
increase in substrate elevation due to the cap could change the vegetative 
characteristics of the areas and the biota dependent on them.  In fact, if the thickness 
of the cap exceeds the depth of water and if consolidation of the underlying sediment 
does not occur, the elevation change could cause the emergent vegetation to be 
replaced by species more tolerant of less frequently inundated or drier conditions.    

In summary, in the aquatic riverine habitat subject to remediation, it is expected that over 
time the physical substrate type in the River would approximate its prior condition and a 
biotic community consistent with that substrate type would be present.  However, the length 
of time for that recolonization to occur and the abundance of organisms and richness of the 
mix of species in the re-established community are uncertain, the return of certain sensitive 
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species (such as state-listed species whose local populations were adversely impacted) is 
doubtful, and colonization by invasive species is highly probable.  

Under SED 3/FP 3, these long-term impacts would occur over 79 acres of aquatic riverine 
habitat, all in Reach 5A.  Under SED 5/FP 4, SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8, 
these impacts would occur over 127 acres of such habitat throughout Reach 5.  By contrast, 
under SED 10/FP 9, these impacts would occur in limited, intermittent portions of Reach 5A, 
affecting only 20 acres of such habitat.  As a result, the significant stretches of Reach 5A 
that would remain undisturbed would serve as a source of native sediments for transport 
and deposition into the remediated segments, and as a source and refuge for aquatic 
species to aid in the recolonization process after remediation is completed.  Further, while 
there would still be a threat of colonization by invasive species, it would be less than would 
be the case with more extensive stretches of disturbed aquatic habitat.  Thus, over the long 
term, SED 10/FP 9 would involve a higher potential for recolonization and re-establishment 
of pre-remediation conditions and functions in Reach 5A compared to other combinations of 
alternatives, and it would not adversely impact the other aquatic riverine areas that would 
be impacted by other combinations of alternatives. 

Riverbank Habitat:  The long-term impacts of riverbank stabilization on riverbank habitat in 
Reaches 5A and 5B were described generally in Section 5.3.2.4 and summarized in 
Section 6.3.5.3.  In brief, those impacts include the following: 

• The implementation of stabilization measures that would prevent significant bank 
erosion and lateral channel movement would result in the permanent elimination of 
vertical and/or undercut banks and the consequent loss of critical habitat for birds and 
other animals that depend on such banks (e.g., kingfisher, bank swallow, and the state-
listed wood turtle). 

• The removal of mature trees overhanging the River as part of bank 
stabilization/remediation, together with the long-term prevention of the return of those 
trees due to their potentially destabilizing effect, would result in a permanent change in 
the vegetative character of the banks from their current wooded condition to a more 
open condition with dense shrub growth.  This would produce a corresponding 
reduction in the quality of the habitat for birds, dragonflies, reptiles, and mammals that 
currently use the mature trees on the banks. 

• The use of bank stabilization measures would produce a long-term reduction in slides 
and burrows of muskrat and beaver, and would also reduce access routes and 
movement of reptiles, amphibians, and smaller and less mobile mammals between the 
River and the wetland habitats which they use. 
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• As a result of the above changes, there would be a long-term reduction in species 
richness and diversity on the riverbanks. 

• Due to the disturbances of the banks, there would be an increased potential for 
colonization by invasive plant species, which would not be practical to control over the 
long term. 

As a result of these impacts, the stabilized riverbanks would not return to their current 
condition or level of function.  Since all of the alternative combinations except SED 2/FP 1 
and SED 10/FP 9 would involve stabilization of the entire 14 linear miles of banks in 
Reaches 5A and 5B (considering both banks), they would produce these severe impacts 
along the entirety of those banks.  SED 2/FP 1 would have no such impacts.  SED 10/FP 9 
would involve stabilization of only a portion of the banks in Reaches 5A and 5B, totaling 
approximately 1.6 linear miles, and thus would minimize the long-term adverse impacts of 
stabilization on the riverbanks in Reaches 5A and 5B.      

Impoundment Habitat:  The long-term impacts from removal and/or capping or thin-layer 
capping on the habitat of impoundments were described generally in Section 5.3.3.4 and 
summarized in the relevant subsections of Section 6 for the individual sediment 
alternatives.  Those impacts are similar to the above-described impacts on aquatic riverine 
habitat.  In general, they would include a change in the surface substrate and a consequent 
alteration in the biological community in the affected impoundment.  It is anticipated that, 
over time, as sand and organic sediments are deposited from upstream, a biological 
community typical of such impoundments would eventually develop.  However, the length of 
time for such a community to develop is uncertain and would be affected by the extent of 
upstream remediation.  The community that does develop may include changes in the mix 
of species, may not include certain specialized native species and would likely be 
dominated by invasive plant species, including those currently present in the Rest of River 
area (e.g., water chestnut, which is already present in large quantities in Woods Pond).  
Further, the alternatives that involve capping or thin-layer capping without removal in the 
impoundments would change the bottom elevation, potentially changing the vegetative 
characteristics in shallow portions of the impoundments and the biota dependent on them.  
By contrast, the placement of a cap or a thin-layer cap in the “deep hole” portion of Woods 
Pond is not expected to have any significant long-term adverse ecological impacts.  

SED 8/FP 7 and SED 9/FP 8 would involve sediment removal followed by capping (or 
backfilling) in all the impoundments in the Massachusetts portion of the River – Woods 
Pond, the Reach 7 impoundments, and Rising Pond – affecting 139 acres within those 
impoundments.  They would thus have the greatest potential for long-term adverse impacts 
on impoundment habitat.    
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The remaining alternative combinations (except for SED 2/FP 1) would involve sediment 
removal with capping, capping or thin-layer capping without removal, and/or removal 
without capping.  SED 3/FP 3 would involve thin-layer capping in the entire 60 acres of 
Woods Pond.  SED 5/FP 4 would involve sediment removal and capping in 37 acres of 
Woods Pond, capping without removal in the remaining 23 acres of Woods Pond, and thin-
layer capping in 41 acres of Rising Pond (affecting a total of 101 acres).  SED 6/FP 4 would 
involve the same approach as SED 5/FP 4 for the 60 acres of Woods Pond, with the 
addition of 38 acres of thin-layer capping in the Reach 7 impoundments and a combination 
of capping without removal (22 acres) and thin-layer capping (19 acres) in Rising Pond 
(affecting a total of 139 acres).  Under all of these combinations, the remediation in the 23-
acre deep portion of Woods Pond (through thin-layer capping or capping without removal) 
would not be expected to have any significant adverse long-term impacts due to the depth 
of that area.  However, the long-term adverse impacts described previously for these 
remedial techniques would occur in the remainder of Woods Pond and in the other 
impoundments.  

Finally, SED 10/FP 9 would involve removal without capping or backfilling in 42 acres of 
Woods Pond.  As discussed in Section 6.10.5.3, this combination would be expected to 
have the fewest adverse long-term impacts on impoundment habitat (apart from SED 2/FP 
1), since it would affect the smallest amount of such habitat, would not impose a new and 
different surface substrate over the existing substrate, and would leave the reaches 
upstream of Woods Pond (Reaches 5B and 5C) undisturbed to serve as a source for 
recolonization of the Pond by aquatic plants, invertebrates, fish, and other aquatic 
organisms.  In disturbed areas within the photic zone in the Pond, there would be a high 
potential for the return of invasive species (especially water chestnut), but the sediment 
removal and the increase in water depth would aid in limiting the proliferation of such 
species, at least for several years. 

Backwater Habitat: The long-term impacts of thin-layer capping or sediment 
removal/capping on backwaters were discussed generally in Section 5.3.6.4 and 
summarized in Sections 6.4.5.3 and 6.6.5.3.  In brief, they include the following: 

• Change in surface substrate type from silts or mucky organic material to sand, which 
would last until enough silt and organic material have been deposited through flood 
events to approximate current conditions – which is an uncertain time period, but 
could be a decade or more; 

• Change in vegetative characteristics corresponding to the change in substrate type 
and elevation (including, in shallower areas where the thin-layer cap exceeds the 
depth of water, a potential change from emergent wetlands vegetation to species 
more tolerant of less frequently inundated or drier conditions); 
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• Proliferation of invasive plant species;  

• Change in the wildlife communities using the backwaters until such time as the soil, 
hydrological, and vegetative conditions of the backwaters return to conditions 
comparable to pre-remediation conditions – which is uncertain; and 

• High potential for the loss of certain sensitive (e.g., state-listed) species.  

Since SED 2/FP 1, SED 3/FP 3, and SED 10/FP 9 would not involve any remediation work 
in the backwaters, these combinations would have no long-term adverse impacts in 
backwater habitat.  The other combinations would affect the backwaters.  SED 5/FP 4 
would involve thin-layer capping in 61 acres of backwaters.  SED 6/FP 4 would involve thin-
layer capping in 55 acres of backwaters, but would also involve sediment removal and 
capping of 15 additional acres.  SED 9/FP 8 would involve sediment removal and capping in 
68 acres of backwater in addition to 3 acres of capping without removal.  SED 8/FP 7 would 
involve sediment removal and capping in 86 acres of backwaters.  All of these combinations 
would have the long-term impacts described above.  Due to the spatial extent and duration 
of the backwater remediation under SED 8/FP 7, the long-term impacts of that combination 
would be the most widespread and severe, and it is likely that local populations of less 
mobile organisms such as reptiles and amphibians would be displaced from these 
backwater areas indefinitely or permanently.  

Floodplain Wetland Forest Habitat:  The long-term post-restoration impacts of floodplain soil 
removal, as well as the construction of access roads and staging areas, on floodplain 
wetland forest habitat were described generally in Section 5.3.4.4 and summarized in 
Section 7.3.5.3.  In brief, these impacts include the following:  

• The removal of mature trees from the forested floodplain areas subject to soil removal 
or the construction of access roads and staging areas would result in a long-term loss 
of mature forested habitat in those areas.  Following replanting, the plant community 
succession in these areas would not progress to a mature forest for at least 50 years to 
100 years.  However, this vegetative progression could take even longer and is 
unreliable in large cleared areas due to cumulative stresses from floods, changes in 
microclimate, changes in hydrology, and colonization of invasive species.  Moreover, 
even under optimum conditions, the developing forest would be an even-aged 
community for more than 25 years, with minimal structural profile diversity and an 
associated reduction in overall wildlife diversity.  

• The tree removals would also cause a loss of the coarse woody debris that is used as 
structural wildlife habitat and of the annual leaf litter that provides cover habitat for 
numerous woodland species. 
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• The loss of woody vegetation and coarse woody debris, presence of sparsely 
vegetated areas, and altered microtopography would result in a decrease in floodplain 
roughness, which would reduce the floodplain’s flood flow alteration function, with 
increased flood flow velocities, more erosion, and less infiltration, at least in some 
areas. 

• Changes in soil composition, chemistry, and stratigraphy would result from the 
replacement of existing forested wetland soils with soils that would not match the 
characteristics of those existing soils and from the soil compaction that would result 
from the use of heavy equipment. 

• There would be a long-term loss of the forest wildlife species (including rare species) 
that currently utilize the mature forested habitats that would be removed, and the return 
of some of those species, especially sensitive species, would be in doubt. 

• In areas of substantial clearing, the existing largely undisturbed forested 
floodplain/riparian corridor in the PSA would be fragmented, disrupting the dispersal 
and migratory movements of wildlife species that depend on that corridor.  

All of the combinations except SED 2/FP 1 and SED 10/FP 9 would produce these long-
term adverse impacts across substantial portions of the floodplain.  SED 3/FP 3 would have 
these impacts in 38 acres of floodplain forest; and SED 5/FP 4, SED 6/FP 4, and SED 9/FP 
8 would do so in 56 to 60 acres of floodplain forest.  SED 8/FP 7 would impact by far impact 
the largest amount of this habitat at 178 acres (36% of the total floodplain forest habitats in 
the PSA), resulting in the most widespread and severe impacts.  As previously noted, it is 
likely that re-establishment of forested communities in those areas would take at least 50 to 
100 years and, in areas with extensive clearing, would take longer and may not occur at all. 

SED 2/FP 1 would have no impacts on this habitat type.  Apart from that combination, SED 
10/FP 9 would impact the smallest area of floodplain wetland forest (14 acres), affecting 
only a small percentage (1.7%) of the total forested floodplain in the PSA.  As a result, that 
combination would result in the fewest long-term negative impacts and would not be 
expected to cause widespread harm to the overall forested floodplain habitat in the Rest of 
River.  

Shrub and Shallow Emergent Wetlands and Deep Marshes:  The long-term post-restoration 
impacts of floodplain soil removal, as well as the construction of access roads and staging 
areas, on shrub and emergent wetlands were described generally in Section 5.3.5.4 (for 
shrub and shallow emergent wetlands) and 5.3.6.4 (for deep marshes) and summarized in 
Section 7.3.5.3.  These impacts include: changes in soil stratigraphy due to the soil 
compaction that would result from the use of heavy equipment; changes in soil composition 
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and chemistry due to the replacement of existing wetland soils with soils that would not 
match the characteristics of those existing soils; changes in the hydrology of these wetlands 
due to impacts on the swales, drainage features, and microtopography that influence the 
hydrology; and changes in vegetative characteristics due to the changes in soil and 
hydrological conditions.  These impacts would alter the characteristics of the wetlands and 
their wildlife communities and would last until soil and hydrological conditions similar to pre-
remediation conditions return through flooding and the other natural processes that 
originally formed these habitats.  This recovery time is uncertain and could take a decade or 
more.  During this period, the wildlife that use these wetlands would be lost.  In fact, even 
after the return of soil and hydrological conditions resembling prior conditions, the biotic 
communities that are re-established may not match the pre-remediation communities in 
certain respects.  For example, there would be a high potential for proliferation of invasive 
plants, and the return of certain sensitive species, including state-listed wildlife species, 
would be doubtful.  

Apart from SED 2/FP 1, all of the alternative combinations would have some impacts on 
these habitats.  SED 3/FP 3 would impact about 20 acres, SED 5/FP 4 and SED 6/FP 4 
would impact about 22 acres, SED 9/FP 8 would impact about 34 acres, and SED 8/FP 7 
would again have by far the largest impact, affecting nearly 75 acres of these habitat types.  
All of these combinations would have the long-term adverse impacts on these habitat 
described above.  Again, SED 10/FP 9 would impact the smallest area of these habitat 
types (less than 4 acres) and thus would not be expected to cause widespread damage to 
these overall habitats in the Rest of River area.   

Vernal Pools and Surrounding Habitat:  The long-term impacts of floodplain soil removal 
and associated facilities on vernal pools, as well as the surrounding non-breeding habitat for 
vernal pool amphibians, were described generally in Section 5.3.7.4 and summarized in 
Section 7.3.5.3.  In brief, these impacts include the following:  

• The excavation and replacement of the surface soil and vegetation within and around 
vernal pools would change the sediment types and stratigraphy, microtopography, 
and foliage cover of these pools, as well as the surface flow patterns into and out of 
the pools.  These changes would alter the hydrology of these pools, and efforts to 
reproduce all of these characteristics are unlikely to re-establish the existing or 
comparable seasonal hydrology within the affected vernal pools.  

• There is also likely to be a long-term change in the vegetative characteristics of the 
vernal pools, since the complex and mature organic vegetative composition (alive and 
dead) of these pools cannot be re-established in a predictable period of time, and 
numerous factors could derail the plant succession process and result in undesirable 
vegetative growth (e.g., invasive species).  Moreover, mature trees around the 
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periphery of the pools, if removed, would take at least 50 to 100 years to be re-
established if not impeded by floods or invasive species encroachment.  

• Long-term changes in soil composition in the vernal pools are also probable, since 
replacement soils would not match the characteristics of the existing vernal pool soils, 
and it would be extremely difficult, if not impossible, to maintain the necessary detrital 
base on a long-term basis.  

• Habitats immediately adjacent to vernal pools are critical for maintaining water quality 
and providing shade and litter for the pool; and the proximate non-breeding terrestrial 
habitats, with features such as coarse woody debris and the burrows of small 
mammals, provide a variety of protective cover, temperature and moisture regulation, 
and overwintering habitat functions for the vernal pool amphibians.  Even small 
impacts to these non-breeding habitats have the potential to disrupt important 
aspects of those areas’ non-breeding functions for the vernal pool amphibians.  In 
addition, impacts from soil removal and access roads and staging areas in areas 
around the vernal pools in the PSA could cause a long-term loss of connectivity 
among those vernal pools and between vernal pools and other habitats used by the 
vernal pool species, resulting in a long-term, if not permanent, adverse impact on the 
vernal pool animals. 

• The disturbances within and around the vernal pools would create a high potential for 
predators (e.g., green frogs, bullfrogs) to invade individual vernal pools where they 
did not previously exist, and these predators could further undermine the re-
establishment of the vernal pool functions.    

• Due to the foregoing impacts, there would be a long-term or permanent loss of vernal 
pool functions and the sensitive vernal pool species (including wood frogs, spotted 
salamanders, and the state-listed Jefferson salamanders) in at least many of the 
vernal pools affected. 

SED 2/FP 1 and SED 10/FP 9 would have no direct impact on any of the vernal pools in the 
PSA.  The other combinations would directly affect at least portions of most of those pools 
and much of the overall vernal pool acreage in the PSA.  SED 3/FP 3, SED 5/FP 4, and 
SED 6/FP 4 would involve excavation and replacement of the surface soils and vegetation 
in 58 of the 66 vernal pools in the PSA, impacting 15 acres of vernal pool habitat.  SED 
8/FP 7 and SED 9/FP 8 would both involve excavation in 61 of the 66 vernal pools, 
impacting 17 to 18 acres of vernal pool habitat.  In addition, all these combinations would 
affect varying portions of the 100-foot and 100- to 750-foot zone around the vernal pools, as 
shown in the table below. 
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Table 8-5 – Impacts of Sediment-Floodplain Alternative Combinations on Amphibian 
Non-Breeding Habitats Around Vernal Pools in PSA1 

Zone  SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/ 
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Total impact on 
100-foot zones 
around vernal pools 
in PSA (acres) 

-- 12 16 16 48 22 3 

Total impact on 
100-700 foot zones 
around vernal pools 
in PSA (acres) 

-- 50 64 64 178 88 12 

1.   This table shows the total number of acres within the respective zones around vernal pools in the PSA that 
would be affected by each combination. 

 
Due to the extensive direct impacts of all of these combinations except SED 2/FP 1 and 
SED 10/FP 9 on the vernal pools in the PSA, as well as their impacts on the surrounding 
non-breeding habitats, it is highly unlikely, under these combinations, that the full 
complement of characteristics that contribute to vernal pool functions would be re-
established in at least many of those pools.  As a result, there would be a long-term or 
permanent loss of the sensitive vernal pool species that rely on those pools for breeding.  
SED 10/FP 9 would not directly affect any of those pools; and while it would produce 
some disturbances that could disrupt non-breeding habitats around certain vernal pools, 
those disruptions would be limited relative to the other combinations involving removal.   

Upland Habitats:  The potential long-term impacts of floodplain soil removal, as well as the 
construction of access roads and staging areas, on upland habitats were described 
generally in Section 5.3.8.4 and summarized in Section 7.3.5.2.  As discussed there, most 
of the affected upland areas consist of disturbed upland habitats, which include agricultural 
fields and cultural grasslands.  As these areas support altered or early successional plant 
communities that have limited ecological value, no long-term adverse impacts would be 
expected from the remediation in these areas under any of the remedial combinations. 

On the other hand, where the remediation or supporting activities would affect upland 
forested habitats, they would have long-term adverse impacts, since they would require the 
removal of mature trees in these areas, which could take at least 50 to 100 years to be re-
established, as discussed above for floodplain forests.  As shown above in Table 8-4, apart 
from SED 2/FP 1, all of the combinations of sediment and floodplain alternatives would 
have some, although relatively limited, impacts on these habitats, with SED 8/FP 7 affecting 
the largest area (over 6 acres), SED 10/FP 9 affecting the smallest area (less than 1 acre), 
and the other combinations having intermediate impacts (approximately 3 to 5 acres).  
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Long-Term Impacts on State-Listed Species 

All of the sediment-floodplain alternative combinations except SED 2/FP 1 would affect the 
Priority Habitats of some state-listed rare species.  As discussed previously, an evaluation 
has been conducted, for each potentially affected state-listed species, to assess whether 
each of the remedial combinations would result in a take of that species under MESA and, 
where there would be a take, to assess whether the combination would impact a significant 
portion of the local population(s) of the species.  The results of those evaluations are 
presented in Appendix L and are summarized in the table below:   

Table 8-6 – Impacts of Sediment/Floodplain Alternative Combinations on State-Listed 
Species1 

Impact  SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/ 
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Number of species 
that would be taken -- 28 28 30 32 30 21 

Number of species 
where take would 
impact or would 
likely impact a 
significant portion of 
a local population 

-- 17 21 21 22 21 2 

1.   This table does not include species where impact has been determined to be “possible” or “unlikely.”    
 
As shown in the above table, all combinations of sediment and floodplain alternatives 
(except for SED 2/FP 1) would result in a take of more than 20 state-listed species.  SED 
10/FP 9 would result in a take of 21 state-listed species, while the other combinations would 
result in a take of 28 to 32 such species.  The number of state-listed species where these 
takes would or would likely impact a significant portion of the local population varies from 2 
under SED 10/FP 9 to at least 17 to 22 under the other combinations.  Thus, of the 
combinations of removal alternatives, SED 10/FP 9 would have the least impact on these 
rare state-listed species.  

Long-Term Impacts on Aesthetics and Recreational Use  

All combinations of sediment and floodplain alternatives except SED 2/FP 1 would have 
some long-term impacts on the aesthetic features of the Rest of River.  Floodplain soil 
removal activities, as well as the construction of access roads and staging areas necessary 
to support sediment and soil removal, would require removal of trees and vegetation, 
including numerous forested areas, which would detract from the natural pre-remediation 
appearance of those areas until such time as restoration plantings have matured. The 
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length of time that the appearance of the floodplain in these areas would remain altered 
depends on the length of time that the access roads and staging areas remain, as well as 
the time necessary for these areas to return to their prior appearance.  As discussed above, 
where mature trees are cut down, it would take 50 to 100 years or more for a replanted 
forest community to develop an appearance comparable to its current appearance.  In 
addition, bank stabilization activities would result in the permanent loss of mature 
overhanging trees on the banks, creating a permanent change in the vegetative community 
on those banks to a more open, exposed community.  Further, sediment removal and 
capping activities would alter the appearance of the River over the course of construction 
activities and for some time thereafter.   

These aesthetic impacts on the appearance of the Rest of River area would be substantial 
for all of the sediment-floodplain alternative combinations except SED 10/FP 9.  SED 3/FP 
3 would impact 139 acres of the River, 14 linear miles of riverbanks (7 miles on both sides 
of the River), and 42 acres of forested habitat (including floodplain and upland forests).  
SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8 would impact 288 to 336 acres of the River, 14 
linear miles of riverbank (7 miles on both sides of the River), and approximately 60 to 65 
acres of forested habitat.  SED 8/FP 7 would affect 351 acres of the River, 14 linear miles of 
riverbank (7 miles on both sides of the River), and approximately 185 acres of forested 
habitat.  

SED 10/FP 9 would have the least impact of these combinations on the aesthetics of the 
floodplain, as it would impact 62 acres of the River, 1.6 linear miles of riverbank, and 
approximately 15 acres of forested habitat.  These impacts would not be expected to be 
significantly detrimental to the overall aesthetics of the River and floodplain in the long term, 
although they would have long-term aesthetic effects in the relatively small areas affected. 

Similarly, all of the alternative combinations except SED 2/FP 1 would disrupt recreational 
use of the River and floodplain not only during the remediation period, but until the areas 
have sufficiently recovered to support such uses.   These affected uses include canoeing, 
fishing, waterfowl and other game hunting, hiking, dirt biking, and general recreation.  
Similar to other long-term impacts, the extent of these impacts is dependent on the size of 
the affected area and the length of time both for construction and for recovery.  Thus, SED 
8/FP 7 would have the greatest impacts on these uses based on the total extent of areas 
subject to remediation or the construction of support facilities, as well as the time required 
for construction (52 years).  Conversely, SED 10/FP 9 would have the fewest impacts on 
these uses, as it would involve the smallest area subject to remediation and the shortest 
construction time of these combinations (5 years).  The remaining alternative combinations 
would have impacts between these two extremes, but in all cases they would cause 
substantial disruptions of recreational activities for a considerable period of time.   



 

 8-42 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Long-Term Impacts on Fluvial Geomorphic Processes   

As previously discussed, all of the combinations of sediment and floodplain alternatives 
involving active remediation except SED 10/FP 9 would involve the stabilization of 14 linear 
miles of riverbanks (7 miles on both sides of the River) in Reaches 5A and 5B, and SED 
10/FP 9 would involve stabilization of a total of 1.6 linear miles of riverbanks in those sub-
reaches.  As discussed above, these bank stabilization activities would prevent or 
permanently curtail the current processes of bank erosion and lateral channel migration, 
which have allowed for the current mix of riverbank types, including vertical and undercut 
banks.  

In addition, the stabilization of the banks, as well as the capping and armoring of the 
riverbed in these subreaches, would reduce the supply of sediment to the River, which 
could affect such in-river processes as sediment transport (as bedload or suspended load), 
point bar development, and changes in channel dimension (i.e., width and/or depth), as 
determined by sediment deposition/erosion patterns.  As discussed in Section 6.3.5.3, 
based on geomorphological considerations and modeling results, the reduction in sediment 
load associated with riverbank stabilization and riverbed armoring under any of the 
alternative combinations would not be expected to result in a large-scale, long-term impact 
on these river morphologic processes or on in-river hydrologic characteristics such as water 
depth and current velocity.  Since this conclusion applies to all of the alternative 
combinations, this factor does not create a distinction among them.461     

Potential Measures to Mitigate Long-Term Adverse Impacts  

For all of the combinations of sediment and floodplain alternatives except SED 2/FP 1, a 
variety of restoration measures are available for use in an effort to mitigate long-term 
adverse impacts resulting from their implementation.462  The restoration methods for the 
types of habitats that would be affected by these combinations are described in the 
restoration methods subsections in Section 5.3.  However, as also discussed in Section 5.3 
and summarized above, given the constraints on the ability of these methods to re-establish 
pre-remediation conditions and functions, implementation of these restoration methods 

                                                      

461  The intermittent nature of sediment remediation in Reaches 5A and 5B under SED 10/FP 9 would 
have the potential for small-scale, localized changes in in-river geomorphic processes, but no 
significant changes in these processes are expected.  Specifically, increases in near-bed and bank 
shear stress might arise in areas where the channel transitions between its natural state and 
engineered sections, depending upon differences in roughness.  As discussed in Section 6.10.5.3 the 
stabilization would be designed to minimize abrupt changes, and small localized areas of erosion that 
could occur would be evaluated and repaired if necessary under the monitoring program. 
462  Potential measures to avoid or minimize the adverse impacts were discussed in Section 5.2.   
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would not prevent long-term negative impacts from the remediation, especially on the 
affected riverbanks, forested floodplain habitats, and vernal pools.  For similar reasons to 
those discussed above, since SED 10/FP 9 would involve the least amount of affected 
areas and the shortest implementation period, the overall influence of these impacts on the 
ecosystem of the PSA would be less under that combination than under the larger 
combinations, and the likelihood of effective restoration would be higher.    

8.2.5 Attainment of IMPGs  

In the assessment of IMPG attainment for the combinations of sediment and floodplain 
alternatives, GE has compared the appropriate post-remediation average PCB 
concentrations to the relevant IMPGs for both the sediment and floodplain components of 
the combinations.  For direct human contact with sediments and floodplain soils, the 
modeled surface sediment PCB concentrations and the estimated floodplain EPCs in each 
exposure area have been compared with the IMPGs for direct contact.  In addition, the 
estimated post-remediation floodplain EPCs in each farm area evaluated for human 
consumption of agricultural products have been compared to the floodplain IMPGs based 
on such consumption.  Further, the fish PCB concentrations predicted by the EPA model (or 
estimated by the CT 1-D Analysis) at the end of the model projection period, converted to 
fillet concentrations, have been compared to the fish consumption IMPGs.  For ecological 
receptors, the modeled sediment or fish concentrations at the end of the projection period 
and/or the estimated floodplain soil concentrations for the appropriate averaging areas have 
been compared to the relevant IMPGs.  (For insectivorous birds and piscivorous mammals, 
these comparisons have used the procedures described in Section 4.2.3.5, which consider 
both the sediment and the floodplain components of the alternative combinations.)  

This comparative evaluation has focused, in particular, on a comparison of the total number 
of averaging areas with predicted PCB concentrations that achieve the applicable IMPG(s).  
In addition, for the sediment component of each combination, as required by the Permit, GE 
has estimated the time that it would take to achieve the IMPGs.  For the floodplain 
component of each combination, the time frame to achieve IMPGs would be the same as 
that required to complete the remediation in a particular area (i.e., the reduction in soil 
concentrations would occur upon completion of backfill placement). 

The results of these comparisons for the combinations of alternatives considered in this 
evaluation are presented in a series of tables throughout this section.  Each of these tables 
corresponds to a different type of receptor and/or IMPG, as follows: 

• Table 8-7:  Human direct contact with floodplain soil or sediment; 

• Table 8-9:  Human consumption of floodplain agricultural products; 



 

 8-44 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

• Table 8-11:  Human consumption of fish; 

• Table 8-12:  Benthic invertebrates; 

• Table 8-14:  Amphibians (represented by wood frog); 

• Table 8-16:  Protection of fish (warmwater and coldwater); 

• Table 8-18:  Insectivorous birds (represented by wood duck); 

• Table 8-20: Piscivorous birds (represented by osprey), as well as threatened and 
endangered species (represented by bald eagle); 

• Table 8-22:  Piscivorous mammals (represented by mink); and 

• Table 8-24:  Omnivorous/carnivorous mammals (represented by short-tailed shrew). 
 
IMPG attainment for each of these human exposure pathways and ecological receptor 
groups is described in the subsections below.  

8.2.5.1 Comparison to Human Health IMPGs 

Human Direct Contact with Floodplain Soils and Sediments 

Tables 8-7a and 8-7b present, for all of the combinations of sediment and floodplain 
alternatives under evaluation, a detailed comparison of human direct contact IMPG 
attainment (RME and CTE IMPGs, respectively463) for the floodplain soil and sediment 
exposure areas (EAs).  These tables indicate the following regarding IMPG attainment in 
the floodplain and sediment EAs:   

Floodplain Direct Contact EAs:  For direct contact with floodplain soil, the floodplain soil 
PCB concentrations under SED 2/FP 1 (which are assumed to be the same as current 
levels) are within or below the range of the cancer-based RME and CTE IMPGs (i.e., below 
the IMPGs associated with a 10-4 cancer risk) in all 120 floodplain EAs.  However, they do 
not achieve the non-cancer-based RME IMPGs in 24 of those EAs.  Further, 5 of the 12 
Heavily Used Subareas do not achieve the non-cancer RME IMPGs (and one does not 
achieve the RME IMPG associated with a 10-4 cancer risk). 

Under all the other combinations, the post-remediation floodplain soil PCB concentrations 
are within or below the range of the RME and CTE IMPGs for both cancer and non-cancer 

                                                      

463  The RME IMPGs are those based on EPA’s Reasonable Maximum Exposure (RME) assumptions 
(representing more highly exposed individuals), and the CTE IMPGs are those based on EPA’s 
Central Tendency Exposure (CTE) assumptions (representing individuals with average exposure).  
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(i.e., below the cancer-based IMPGs associated with a 10-4 risk and below the non-cancer 
IMPGs) in all 120 floodplain EAs and all 12 of the Heavily Used Subareas.464      

Sediment Direct Contact EAs:  For direct contact with sediments, the average predicted 
surface sediment PCB concentrations at the end of the modeled period under all seven 
combinations of alternatives are within (or below) the range of the RME and CTE IMPGs for 
both cancer and non-cancer in all eight sediment EAs.  In fact, levels within the IMPG range 
would be achieved prior to the remediation of any sediment in all but one of the sediment 
EAs.465  

Combined Floodplain and Sediment Exposures:  Combining the 120 floodplain EAs with the 
eight sediment EAs results in a total of 128 human direct contact exposure areas.  Table 8-
8 below provides a summary, for each combination of alternatives, of the percent of these 
128 human direct contact EAs that would meet the IMPGs associated with the various risk 
levels evaluated.  In this table, IMPG attainment in the 12 Heavily Used Subareas has been 
summarized separately. 

                                                      

464  SED 10/FP 9 would also achieve the RME IMPGs based on a cancer 10-5 risk in 71 of the EAs 
and 8 of the Heavily Used Subareas; SED 3/FP 3 would do so in 83 of the EAs and all 12 of the 
Heavily Used Subareas; and the other combinations of removal alternatives would do so in all EAs 
and Heavily Used Subareas.  
465  Further, all of the combinations except SED 2/FP 1 and SED 10/FP 9 would achieve the RME 
IMPGs based on a 10-5 cancer risk in all eight sediment EAs; SED 10/FP 9 would do so in 7 of those 
EAs and SED 2/FP 1 would do so in 6 of those EAs.  
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Table 8-8 – Summary of Percent of Floodplain and Sediment Exposure Areas 
Achieving IMPGs for Direct Human Contact 

Exposure 
Assumptions Risk Level 

Percent of 128 Floodplain and Sediment Exposure Areas 
Achieving IMPGs 

SE
D
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 / 

FP
 1

 

SE
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 / 

FP
 3

 

SE
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 / 

FP
 4

 

SE
D
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 / 

FP
 4

 

SE
D
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 / 

FP
 7
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D
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 / 
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 8

 

SE
D

 1
0 

/ F
P 
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RME 

Cancer  10-4 100 100 100 100 100 100 100 
Cancer  10-5 56 71 100 100 100 100 61 
Cancer  10-6 7 9 13 14 100 15 7 
Non-cancer 81 100 100 100 100 100 100 

CTE 

Cancer  10-4 100 100 100 100 100 100 100 
Cancer  10-5 100 100 100 100 100 100 100 
Cancer  10-6 88 98 99 99 100 99 97 
Non-cancer 99 100 100 100 100 100 100 

 Percent of 12 Floodplain Heavily Used Subareas 
Achieving IMPGs 

RME 

Cancer  10-4 92 100 100 100 100 100 100 
Cancer  10-5 42 100 100 100 100 100 67 
Cancer  10-6 17 42 42 42 100 42 17 
Non-cancer 58 100 100 100 100 100 100 

CTE 

Cancer  10-4 100 100 100 100 100 100 100 
Cancer  10-5 92 100 100 100 100 100 100 
Cancer  10-6 67 100 100 100 100 100 92 
Non-cancer 67 100 100 100 100 100 100 

 

As shown in the above table, under SED 2/FP 1, floodplain and sediment PCB 
concentrations are within the range of the direct-contact RME IMPGs that correspond to 
EPA’s cancer risk range in all 128 EAs, but do not meet the non-cancer IMPGs in about 
20% of those areas. Under all other combinations, the post-remediation floodplain soil and 
sediment concentrations are within the RME IMPG cancer risk range and meet the non-
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cancer IMPGs in all 128 floodplain and sediment EAs and in all 12 Heavily Used 
Subareas.466   

Human Consumption of Floodplain Agricultural Products 

Table 8-9 presents a detailed comparison of IMPG attainment (RME and CTE IMPGs) for 
the agricultural averaging areas evaluated for human consumption of agricultural products 
from the floodplain.  This comparison is summarized in Table 8-10 below, which shows, for 
each combination, the percentage of the 14 agricultural averaging areas that meet the 
adjusted floodplain IMPG levels for agricultural products consumption at the various risk 
levels evaluated. 

Table 8-10 – Summary of Percent of Farm Areas Achieving IMPGs for Human 
Consumption of Agricultural Products 

Exposure 
Assumptions Risk Range 

Percent of Farm Areas Achieving IMPGs 
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 4
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D
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SE
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0 

/ F
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9 
RME 

Cancer  10-4 100 100 100 100 100 100 100 
Cancer  10-5 100 100 100 100 100 100 100 
Cancer  10-6 36 36 36 36 100 36 36 
Non-cancer (child) 100 100 100 100 100 100 100 
Non-cancer (adult) 100 100 100 100 100 100 100 

CTE 

Cancer  10-4 100 100 100 100 100 100 100 
Cancer  10-5 100 100 100 100 100 100 100 
Cancer  10-6 93 93 93 93 100 93 93 
Non-cancer (child) 100 100 100 100 100 100 100 
Non-cancer (adult) 100 100 100 100 100 100 100 

 

As shown in this table, the post-remediation floodplain concentrations under all alternative 
combinations (including SED 2/FP 1) would achieve, at a minimum, the RME and CTE 

                                                      

466  The extent to which the combinations of alternatives would achieve the RME IMPGs based on 10-5 
and 10-6 cancer risks is shown in Table 8-8. 
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IMPGs based on a 10-5 cancer risk, as well as the non-cancer IMPGs, in all farm areas 
evaluated for human consumption of agricultural products.   

Human Consumption of Fish 

Table 8-11 presents a detailed evaluation, for all of the combinations of sediment and 
floodplain alternatives, of whether the fish PCB concentrations predicted by the model for 
each river reach or sub-reach at the end of the modeled period, when converted to fillet 
concentrations, would achieve the various RME and CTE IMPGs for human consumption of 
fish.  As shown in that table, none of the combinations of alternatives would achieve the 
RME IMPGs for both cancer and non-cancer – which were based on unrestricted 
consumption of fish from the Housatonic River – in any of the Massachusetts reaches 
(Reaches 5 through 8) within the modeled period.467   

Results from extrapolation of the model results beyond the model period to estimate the 
times to achieve the RME IMPGs associated with cancer risks and non-cancer impacts in 
Reaches 5 through 8 are also shown in Table 8-11, although these are highly uncertain.  In 
general, the time needed to achieve (at a minimum) the deterministic RME IMPGs based 
on a 10-4 cancer risk and those based on non-cancer impacts range from approximately 
120 to over 250 years in various sub-reaches throughout Reaches 5 through 8, regardless 
of the alternative selected.  Given the long times to achieve the IMPGs for unrestricted fish 
consumption, fish consumption advisories would be need to be continued (given EPA’s 
HHRA) for the indefinite future under all alternative combinations. 

In the four Connecticut impoundments, where fish PCB concentrations are already 
considerably lower than those in Massachusetts, estimates from the CT 1-D Analysis, 
although highly uncertain, present a different picture.  Those estimates indicate that all of 
the sediment-floodplain alternative combinations would achieve very low PCB levels in fish 
– i.e., 0.1 mg/kg or lower (except 0.16 mg/kg in one impoundment under SED 2/FP 1) – by 
the end of the model period.  These estimated concentrations would achieve the RME 
IMPGs based on a 10-4 cancer risk in all impoundments within that period.  With respect to 
the non-cancer RME IMPGs, the estimates indicate that SED 2/FP 1, SED 10/FP 9, and 
SED 3/FP 3 would achieve some of those IMPGs in some impoundments, but not others,468 
                                                      

467  While some of the larger alternatives would achieve the RME IMPGs based on a 10-4 cancer risk 
(particularly the probabilistic IMPGs) in some sub-reaches, none of them would achieve the 
associated non-cancer IMPGs for adults and children in those sub-reaches.  Moreover, none of the 
alternatives would achieve the RME IMPGs based on a 10-5 cancer risk in any reach in 
Massachusetts. 
468  As shown in Table 8-11, SED 2/FP 1 would achieve the probabilistic non-cancer IMPG for adults 
in 3 impoundments (but no other non-cancer IMPGs), SED 10/FP 9 would achieve the probabilistic 
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and that the remaining combinations would achieve all of those IMPGs in all impoundments.  
However, given the uncertain nature of these extrapolations to Connecticut, such fine 
distinctions among alternatives at such low levels are not reliable.  All that can be concluded 
is that, at some point, the fish PCB concentrations achieved in the Connecticut 
impoundments under all of the combinations of alternatives should allow the CDPH to 
remove the fish consumption advisories for PCBs,469 and that in the meantime those 
advisories will need to remain in place.   

8.2.5.2 Comparison to Ecological IMPGs 

This section compares the extent to which the combinations of sediment and floodplain 
alternatives under evaluation would achieve the IMPGs for the various ecological receptors.  
In evaluating this information, it is also critical to consider the adverse impacts from 
implementation of these alternatives on the ecological receptors that the IMPGs are 
designed to protect, as discussed in Sections 8.2.4.3 and 8.2.7, and to balance those 
impacts against any residual risks of PCBs in determining overall environmental 
protectiveness, as discussed in Section 8.2.10. 

Benthic Invertebrates 

The IMPGs for benthic invertebrates apply to the sediments in 32 averaging areas in 
Reaches 5 through 8.  Table 8-12 presents, for the combinations of sediment and floodplain 
alternatives, a detailed comparison of attainment of the benthic invertebrate IMPGs (and 
time to achieve those IMPGs) for the 32 averaging areas.  Those results are summarized in 
Table 8-13 below, which shows, for each combination, the percentage of those averaging 
areas where the model-predicted sediment concentrations would achieve the upper-bound 
and lower-bound IMPGs. 

                                                                                                                                                  

non-cancer IMPG for adults in all 4 impoundments and the probabilistic IMPG for children in 2 
impoundments, and SED 3/FP 3 would achieve all of the non-cancer RME IMPGs except for the 
deterministic IMPG for children in 2 impoundments.     
469  As previously noted, it is our understanding that, in developing and revising its fish consumption 
advisory for PCB, the CDPH utilizes as guidance a risk-based protocol that specifies unlimited fish 
consumption at PCB levels < 0.1 mg/kg.  As discussed in Section 6, use of the CT 1-D Analysis, while 
highly uncertain, indicates that all of the combinations of removal alternatives would meet (or reach 
the boundary of) that criterion in all Connecticut impoundments by the end of the EPA model’s 
projection period.  It should also be noted that the removal of the PCB advisory would not affect the 
continuation of the current fish consumption advisory based on mercury, which is unrelated to 
releases from the former GE plant.    
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Table 8-13 – Summary of Percent of Benthic Invertebrate Averaging Areas 
Achieving IMPGs for Benthic Invertebrates 

IMPGs 
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IMPGs in Surface Sediments 
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Upper Bound (10 mg/kg in 
sediment) 72 100 100 100 100 100 84 

Lower Bound (3 mg/kg in 
sediment) 22 63 91 100 100 100 34 

 

Amphibians 

The IMPGs for amphibians apply both to the 66 vernal pools in the PSA floodplain identified 
by Woodlot (2002) and to 29 separate backwater areas.  Table 8-14 presents, for the 
combinations of sediment and floodplain alternatives, a detailed comparison of attainment 
of the amphibian IMPGs in the 66 vernal pools (based on the floodplain component of the 
combinations) and in the 29 backwater areas (based on the sediment component of the 
combinations).  Table 8-14 also shows the time to achieve those IMPGs in the backwater 
areas.   

Combining the 66 floodplain vernal pools with the 29 backwaters evaluated for amphibian 
IMPG attainment results in a total of 95 amphibian exposure/averaging areas.  Table 8-15 
below provides a summary, for each alternative combination, of the percentage of those 
averaging areas that would achieve the upper-bound and lower-bound IMPGs. 
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Table 8-15 – Summary of Percent of Amphibian Averaging Areas Achieving IMPGs 
for Amphibians 

IMPGs 

Percent of Averaging Areas Achieving  
IMPGs in Surface Soil/Sediment 
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Lower Bound (3.27 mg/kg 
in soil/sediment) 13 27 40 48 100 100 14 

 

Warmwater and Coldwater Fish Protection 

The IMPGs for fish protection apply to whole-body fish PCB concentrations.  Table 8-16 
presents, for the sediment-floodplain alternative combinations, a detailed comparison of 
IMPG attainment (and time to achieve those IMPGs) for warmwater fish protection within 
the 14 sub-reaches of Reaches 5 through 8 and coldwater fish protection within the 8 sub-
reaches of Reach 7.  The results are summarized in Table 8-17 below, which shows, for 
each combination, the percentage of these sub-reaches (considered as averaging areas) in 
which the model-predicted fish concentrations would achieve the IMPGs. 

Table 8-17 –Summary of Percent of Averaging Areas Achieving Warmwater and 
Coldwater Fish Protection IMPGs 

IMPGs 

Percent of Averaging Areas Achieving IMPGs in Fish Tissue 
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Coldwater Fish Protection 
(14 mg/kg in fish) 0 88 100 100 100 100 0 
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Insectivorous Birds 

As described previously, the IMPG for insectivorous birds (represented by wood duck) 
applies to the prey of those birds, which consist of both aquatic and terrestrial insects; and it 
thus depends on both sediment and floodplain concentrations in the 12 designated 
averaging areas.  As also described above (see Section 4.3.2.5), since each remedial 
alternative combination involves a specific sediment component and a specific floodplain 
component, an assessment of the achievement of the insectivorous bird IMPG has been 
made by using the model-predicted sediment endpoint concentration in each averaging 
area to determine the corresponding target floodplain soil level in that area that would result 
in achievement of the IMPG, and then comparing the estimated floodplain soil EPC in that 
area to the target level.  Table 8-18 shows, for each combination of sediment and floodplain 
alternatives and each averaging area for insectivorous birds, the model-predicted sediment 
endpoint concentration and the calculated associated target floodplain soil level that would 
allow achievement of the insectivorous bird IMPG.  That table also presents, for each 
combination, a comparison of the post-remediation floodplain EPC in each averaging area 
to the target floodplain soil level in that area, thus indicating whether the combination would 
achieve the insectivorous bird IMPG in each averaging area. 

The results of these comparisons are summarized in Table 8-19 below, which shows, for 
each combination, the percentage of the 12 averaging areas that would achieve the IMPG 
for insectivorous birds. 

Table 8-19 – Summary of Percent of Averaging Areas Achieving IMPG for 
Insectivorous Birds 
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Piscivorous Birds 

The IMPG for piscivorous birds (represented by osprey) applies to whole-body fish tissue 
concentrations in the 14 sub-reaches in Reaches 5 through 8.  Table 8-20 presents, for the 
sediment-floodplain alternative combinations, a detailed comparison of IMPG attainment 
(and time to achieve the IMPG) for piscivorous birds in those 14 sub-reaches.  The results 



 

 8-53 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

are summarized in Table 8-21 below, which shows, for each combination, the percentage of 
the 14 sub-reaches (considered the averaging areas) in which the model-predicted fish 
concentrations would achieve the IMPG. 

Table 8-21 – Summary of Percent of Averaging Areas Achieving Piscivorous Bird 
IMPG 

IMPG 

Percent of Averaging Areas Achieving IMPG in Fish Tissue 
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Piscivorous Mammals  

Similar to insectivorous birds, the IMPGs for piscivorous mammals (represented by mink) 
apply to the prey of those mammals, which consist of both aquatic and terrestrial animals; 
and they thus depend on both sediment and floodplain PCB concentrations in the two 
designated averaging areas (Reaches 5A/5B and Reaches 5C/5D/6).  As also described 
above (see Section 4.3.2.5), since each remedial combination involves a specific sediment 
component and a specific floodplain component, an assessment of the achievement of the 
piscivorous mammal IMPGs has been made by using the model-predicted sediment 
endpoint concentration in each averaging area to determine the corresponding target 
floodplain soil levels in that area that would result in achievement of the upper- and lower-
bound IMPGs, and then comparing the estimated floodplain soil EPC in that area to those 
target levels.  Table 8-22 shows, for each sediment-floodplain alternative combination and 
each averaging area for piscivorous mammals, the model-predicted sediment endpoint 
concentration and the calculated associated target floodplain soil levels that would allow 
achievement of the upper- and lower-bound IMPGs.  That table also presents, for each 
combination, a comparison of the post-remediation floodplain EPC in each averaging area 
to the target floodplain soil levels in that area, thus indicating whether the combination 
would achieve the piscivorous mammal IMPGs in each averaging area. 

The results of these comparisons are summarized in Table 8-23 below, which shows, for 
each combination, the percentage of the two averaging areas that would achieve the upper-
bound and lower-bound IMPGs for piscivorous mammals. 
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Table 8-23 – Summary of Percent of Averaging Areas Achieving IMPGs for 
Piscivorous Mammals 
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Omnivorous/Carnivorous Mammals 

The IMPGs for omnivorous/carnivorous mammals (represented by the short-tailed shrew) 
apply to floodplain soil in 7 averaging areas in the PSA.  Table 8-24 presents, for the 
combinations of sediment and floodplain alternatives, a detailed comparison of IMPG 
attainment for omnivorous/carnivorous mammals in those 7 averaging areas.  The results 
are summarized in Table 8-25 below, which shows, for each combination, the percentage of 
the 7 averaging areas in which the average floodplain soil concentration would achieve the 
upper-bound and lower-bound IMPGs for omnivorous/carnivorous mammals. 

Table 8-25 – Summary of Percent of Averaging Areas Achieving IMPGs for 
Omnivorous/Carnivorous Mammals 
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Threatened and Endangered Species 

The IMPG for threatened and endangered species (represented by bald eagle) applies to 
whole-body fish PCB concentrations in the 14 sub-reaches in Reaches 5 through 8.  The 
detailed comparison of IMPG attainment (and time to achieve the IMPG) for threatened and 
endangered species in those sub-reaches is included in Table 8-20.  The results are 
summarized in Table 8-26 below, which shows, for each combination of sediment and 
floodplain alternatives, the percentage of the 14 sub-reaches (considered as averaging 
areas) in which the model-predicted fish concentrations would achieve the IMPG. 

Table 8-26 – Summary of Percent of Averaging Areas Achieving IMPG for 
Threatened and Endangered Species  
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8.2.6 Reduction of Toxicity, Mobility, or Volume  

The degree to which the combinations of sediment and floodplain alternatives under 
evaluation would reduce the toxicity, mobility, and volume of PCBs is discussed below. 

Reduction of Toxicity:  None of the sediment-floodplain alternative combinations includes 
any treatment processes that would reduce the toxicity of PCBs in the sediment or soils. 
However, as noted in Section 2.2.3, in the very unlikely event that any material removed 
during implementation of any alternative should contain free NAPL, drums of liquid waste, 
or the like, those wastes would be segregated and transported off-site for treatment and 
disposal, as appropriate.  Accordingly, this factor does not provide a basis for 
distinguishing among the alternatives. 

Reduction of Mobility:  Under SED 2/FP 1, reduction of mobility of PCBs in the River 
would be achieved through upstream source control/remediation and naturally occurring 
processes.  Under all other combinations, in addition to these factors, further reductions 
would be achieved through sediment removal, capping, backfilling, thin-layer capping, 
and/or bank stabilization activities.  Reduction in PCB mobility can be viewed in terms of 
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reduction in the annual mass of PCBs passing Woods Pond and Rising Pond Dams, as 
discussed in Section 8.2.2.470  

Reduction of Volume:  Implementation of each of the sediment-floodplain alternative 
combinations except SED 2/FP 1 would reduce the volume of PCB-containing sediment, 
bank soil, and floodplain soil in the Rest of River through permanent removal of the 
material.  Table 8-27 below summarizes the approximate removal volume and 
corresponding PCB mass that would be removed under each such combination. 

Table 8-27 – Removal Volume and Corresponding PCB Mass for Combinations of 
Alternatives 

Alternative Removal Volume - 
Sediment/Soil (cy) 

Estimated PCB Mass 
(lbs) 

SED 2/FP 1 --- ---  

SED 3/FP 3 243,000 21,700 

SED 5/FP 4 533,000 33,300 

SED 6/FP 4 677,000 37,300 

SED 8/FP 7 2,902,000 94,100 

SED 9/FP 8 1,098,000 53,100 

SED 10/FP 9 267,700 13,900 

   

8.2.7 Short-Term Effectiveness  

Evaluation of the short-term effectiveness of the sediment-floodplain alternative 
combinations has included consideration of the short-term impacts of implementing these 
combinations on the environment (considering both ecological effects and increases in 
GHG emissions), on local communities (as well as communities along transport routes), 
and on the workers involved in the remedial activities.  Short-term impacts are those that 
would occur during and immediately after the performance of the remedial activities in a 
given area.  Since SED 2/FP 1 would involve no remedial construction activities, its 
implementation would not produce any adverse short-term impacts.  All of the other 
combinations would have adverse short-term impacts.  These impacts would be spread out 
over the overall remedial action period and area, and thus would not last for the entire 
duration of the project in all affected areas.  However, the total implementation duration is 
relevant because it represents the overall time period over which short-term impacts would 

                                                      

470  As previously noted, PCBs in floodplain soils do not represent a significant potential source for 
mobility and migration.  
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occur in the Rest of River area.  The estimated durations of the combinations under 
evaluation here are summarized in Table 8-28.  As indicated, they range from 5 years for 
SED 10/FP 9 to over 50 years for SED 8/FP 7. 

Table 8-28 – Construction Duration for Alternative Combinations 

 SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/  
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Construction 
Duration --- 10 18 21 52 14 5 

 

Impacts on the Environment – Effects Within Rest of River Area  

Short-term adverse impacts on the Rest of River environment from remedial construction 
activities would include PCB releases to the water column and air during sediment removal 
and other in-river activities, as well as destruction or alteration of the various habitats where 
remediation work would be conducted or support facilities would be built, with the attendant 
impacts on the plants and animals that use those habitats.  These impacts are described 
and compared among the combinations in the following subsections.471   

PCB Releases:  Sediment removal activities would result in increases in resuspension of 
PCB-containing sediment in the water column. This would likely result in a temporary 
increase in PCB levels in aquatic biota downstream of the removal operations.  Under all of 
the active remediation combinations except SED 9/FP 8, sediment removal in Reach 5A 
and, where applicable, Reach 5B would be conducted in the dry using sheetpile 
containment, which would allow the greatest control of resuspension.  However, the 
potential still exists for suspended or residual sediment containing PCBs to be released 
from the work area both during sheetpile installation and during a high flow event should 
overtopping of the sheeting occur.  Under SED 9/FP 8, sediment removal in those sub-
reaches would be conducted in the wet, using equipment operating from a road on the 
channel bottom with water flowing, which would increase the potential for resuspension of 
PCB-containing sediments due to bank soil disturbances in building access ramps as well 
as the need to use a long-reach excavator with an open bucket, which would increase the 
release of dredged materials into the water.472  In addition, under combinations of remedial 

                                                      

471  Long-term adverse environmental effects were discussed and compared in Section 8.2.4.3. 
472  As discussed in Section 6.9.8, use of a clamshell bucket that fully closes, such as can be used on 
barge-mounted dredges, would not be feasible under this approach since such equipment is limited 
with respect to the weight that can be effectively picked up when the bucket is fully extended and thus 
would not have a sufficient reach for use in Reach 5A under SED 9. 
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alternatives that would involve sediment remediation in more downstream reaches, removal 
activities would be conducted in the wet from barges.  Even with use of silt curtains in an 
effort to address resuspension impacts, these dredging activities, as well as boat and barge 
traffic, would result in releases of sediment containing PCBs.  

Apart from SED 2/FP 1, SED 3/FP 3 has the lowest potential for PCB resuspension 
because it would involve the smallest area of sediment removal, all of which would be 
conducted in the dry (42 acres in Reach 5A).  SED 10/FP 9 would involve a smaller area of 
dry removal (20 acres in Reach 5A), but would also involve the removal of sediment in the 
wet from 42 acres in Woods Pond.  The other alternatives would involve substantially more 
sediment removal, with much of it conducted in the wet, which would result in more 
resuspension than SED 3/FP 3 and SED 10/FP 9 over a longer time period.473  

Similarly, sediment and soil removal and related processing activities have the potential to 
produce airborne PCB emissions that could impact downwind communities.  This potential 
also increases with the scope and duration of the removal activities, which increase 
substantially from SED 3/FP 3 and SED 10/FP 9 through SED 8/FP 7.   

Impacts on Aquatic Riverine Habitat:  The short-term impacts of sediment remediation 
activities – including removal with capping or backfilling and capping or thin-layer capping 
without removal – on aquatic riverine habitat were described generally in Section 5.3.1.2 
and summarized in Section 6.3.8.  They include: removal of the habitat used by aquatic 
plants, benthic invertebrates, and fish; change in surface substrate from its current condition 
(sand, sand and gravel, or silt) to armor stone or backfill material; removal or burial of most, 
if not all, vegetation, benthic invertebrates and other organisms present in the sediments; 
disruption and displacement of fish; alteration of habitat for birds and mammals living 
adjacent to the River that feed in areas subject to remediation; and likely colonization by 
invasive species.  In addition, capping or thin-layer capping without removal would raise the 
elevation of the river bottom, which, in shallower areas, could change the vegetative 
characteristics of those areas and the biota dependent on them.   

As discussed above, under SED 3/FP 3, these impacts would occur over 79 acres of 
aquatic riverine habitat, all in Reach 5A.  Under SED 5/FP 4, SED 6/FP 4, SED 8/FP 7, and 

                                                      

473  For capping, the potential for resuspension of PCB-containing sediment is anticipated to be much 
less than for removal activities, since capping would involve placing clean material on undisturbed 
native sediment.  It is also assumed that silt curtains would be used as a further precaution in an effort 
to reduce transport of cap material and any resuspended sediments downstream.  For thin-layer 
capping, which is anticipated to be conducted during low flow periods without the use of silt curtains, it 
appears, based on data collected during the Silver Lake capping pilot study, that there is little potential 
to resuspend PCB-containing sediments. 
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SED 9/FP 8, these impacts would occur over 127 acres of such habitat throughout Reach 5.  
Under SED 10/FP 9, these impacts would occur in only 20 acres of such habitat (in Reach 
5A), which is the smallest area of adverse short-term impacts on aquatic riverine habitat 
among the active remediation combinations.  

Impacts on Riverbank Habitat:  The short-term impacts of bank stabilization activities in 
Reaches 5A and 5B on the riverbanks, which provide habitat that is unique to its position on 
the landscape, were described generally in Section 5.3.2.2 and summarized in Section 
6.3.8.  Those impacts include: removal of all trees, other vegetation, and woody debris from 
the riverbanks, with the resulting loss of shading for the River and the loss of the wildlife that 
use those features; elimination of vertical and undercut banks used by various species 
(including the state-listed wood turtle) for nesting; loss of slide and burrow habitat for 
muskrats and beavers; reduction in wildlife access routes and movement of various species 
between their aquatic and terrestrial habitats; disruption of the wildlife dispersal corridors up 
and down the river in these reaches; and likely colonization by invasive species. 

All of the sediment-floodplain alternative combinations except SED 2/FP 1 and SED 10/FP 
9 would result in such impacts on the 14 linear miles of riverbanks subject to stabilization.  
SED 2/FP 1 would not have any such impacts, and SED 10/FP 9 would limit these impacts 
to a total of 1.6 linear miles of riverbank in Reaches 5A and 5B. 

Impacts on Impoundment Habitat:  The short-term impacts of sediment remediation 
activities – including removal with capping (or backfilling), capping or thin-layer capping 
without removal, and removal without capping – on impoundment habitat were described 
generally in Section 5.3.3.2 and summarized in Section 6.3.8.  Those impacts are similar to 
the short-term impacts on aquatic riverine habitat, as described above, except that 
placement of a cap or thin-layer cap in the deep hole portion of Woods Pond would not be 
expected to have any significant short-term ecological impacts.   

Apart from SED 2/FP 1, all of the sediment-floodplain alternative combinations under 
evaluation would have some impacts on impoundment habitat.  SED 8/FP 9 and SED 9/FP 
8 would have the greatest negative impacts, as they would involve sediment removal in 139 
acres of such habitat – in Woods Pond, the Reach 7 impoundments, and Rising Pond.  
SED 6/FP 4 would also affect the same 139 acres through a combination of removal, 
capping, and thin-layer capping.  However, under all three of these combinations, 23 acres 
of the affected area would involve remediation in the deep portion of Woods Pond, where 
no significant effects would be expected.  SED 5/FP 4 would impact 101 acres of 
impoundment habitat, in Woods Pond and Rising Pond, but again 23 acres would be in the 
deep portion of the Woods Pond.  The combinations (other than SED 2/FP 1) with the least 
impact on impoundment habitats are: SED 3/FP 3, which would affect 60 acres of such 
habitat, all in Woods Pond, with 23 acres in the deep portion; and SED 10/FP 9, which 
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would impact 42 acres of impoundment habitat through removal without capping in Woods 
Pond.   

Impacts on Backwater Habitat:  The short-term impacts of sediment remediation activities, 
including thin-layer capping and sediment removal with capping (or backfilling), on 
backwater habitat were described generally in Section 5.3.6.2.  Those impacts would 
include: burial or removal of most, if not all, vegetation, benthic invertebrates, and other 
organisms in the sediments; change in the substrate type from silts and mucky organic 
material to sand or a mixture of sand and gravel; changes in hydrology; colonization by 
invasive species; and the consequent impacts of these changes on the water birds and 
other wildlife that utilize the backwaters. 

Since SED 2/FP 1, SED 3/FP 3, and SED 10/FP 9 would not involve any remediation in the 
backwaters, they would result in no short-term impacts to backwater habitat.  The other 
alternative combinations would all have such impacts, as they would affect 61 to 86 acres of 
such habitat (see Table 8-4 above).  

Impacts on Floodplain Habitats: The short-term adverse impacts on the various floodplain 
habitats resulting from floodplain soil removal and the construction and use of access roads 
and staging areas were described generally in Sections 5.3.4.2 for floodplain wetland 
forests, 5.3.5.2 for shrub and shallow emergent wetlands, 5.3.6.2 for deep marshes, 5.3.7.2 
for vernal pools (and surrounding non-breeding habitats), and 5.3.8.2 for upland habitats.  
These impacts were also summarized in Section 7.3.8.  In brief, they include the following: 

• For floodplain wetland forest habitats, the short-term adverse impacts would include: (a) 
removal of all living trees, shrubs, and other vegetation, as well as dead tree snags and 
downed woody debris, which would result in a loss of cover, nesting, and feeding 
habitat for wildlife species that rely on forested floodplains; (b) replacement of existing 
native soil and leaf litter with commercial backfill with different characteristics, affecting 
plant growth and hydraulic conductivity; (c) compaction of soil due to use of heavy 
machinery, with consequent impacts on the permeability of the soils; (d) increase in 
colonization by invasive plant species; and (e) increase in construction and equipment 
traffic, which could disrupt some forest animals or result in mortality to certain slow-
moving smaller animals. 

• For shrub and emergent wetlands (both shallow and deep), the short-term adverse 
impacts would include: (a) clearing of vegetation, with consequent impacts on nesting, 
burrowing, and/or escape habitat and food for birds, amphibians, reptiles, mammals, 
and invertebrates that use these wetland areas; (b) replacement of existing soil with 
imported soil, resulting in effects on plant growth and hydraulic conductivity; (c) effects 
on soil permeability due to compaction of the soils; (d) alteration of the hydrology of the 
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wetlands; (e) colonization by invasive species; and (f) increase in construction and 
equipment traffic, with the resulting potential for disruption or mortality to slow-moving 
animals.  

• For vernal pools and the biota that use them, the short-term adverse impacts would 
include: (a) removal of any amphibian and invertebrate eggs, larvae, or adults in the 
affected portions of the pools; (b) removal of physical components of the pools (organic 
surface soils, vegetation, and other organic materials) that are critical to their ecology, 
and their replacement by soils with different characteristics; (c) alteration of the 
hydrology of the pools; (d) compaction of the sediments/soils due to use of heavy 
machinery; (e) tree clearing within and adjacent to the pools, reducing the shade and 
infusion of biomass provided to the pools; (f) loss of obligate vernal pool breeding 
species from all or parts of these pools; (g) likely increase in colonization by invasive 
species; (h) negative impacts on the non-breeding terrestrial habitats surrounding the 
vernal pools; and (i) loss or fragmentation of landscape connectivity among networks of 
vernal pools and between vernal pools and non-breeding habitats.  

• For upland habitats, the short-term adverse impacts in disturbed habitat types 
(agricultural fields and cultural grasslands) would be less severe than those that would 
occur in the habitats discussed above since these disturbed habitats have already been 
modified and have relatively lower ecological value.  However, in upland forest habitats, 
the short-term adverse impacts would include loss of trees and associated vegetation 
and impacts to the wildlife that use such areas, which would contribute to the 
fragmentation of the overall wooded riparian/floodplain corridor of the Housatonic River.   

• In all of these habitats, the short-term adverse impacts would include the direct removal 
or disruption of any state-listed species present in the affected areas, as well as 
alteration of their habitat. 

• The short-term adverse impacts would also include impairment of a number of other 
functions provided by the floodplain.  For example, by removing woody debris and 
vegetation and altering microtopography in disturbed areas, the floodplain remedial 
construction activities would reduce the floodplain roughness that produces flow 
resistance and thus contributes to the important flood flow alteration function of the 
floodplain.  In addition, the construction activities could alter the floodplain’s 
groundwater recharge/discharge function and its functions of water quality 
maintenance, nutrient process, and production export (described in Section 5.3.4.1).   

All of the combinations of sediment and floodplain alternatives involving removal, except 
SED 10/FP 9, would have these adverse short-term impacts on the habitats outside the 
River to a substantial degree.  Specifically: 
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• SED 3/FP 3 would impact a total of approximately 92 acres of non-River habitats, 
including 38 acres of floodplain forest habitats, 21 acres of shrub and shallow and deep 
emergent marshes, 15 acres of vernal pools, and 18 acres of upland habitats. 

• SED 5/FP 4 and SED 6/FP 4 would impact a total of approximately 117 acres of such 
habitats, including 60 acres of floodplain forest habitats, 22 acres of shrub and shallow 
and deep emergent marshes, 15 acres of vernal pools, and 20 acres of upland habitats.  

• SED 9/FP 8 would impact a total of approximately 122 acres of such habitats, including 
56 acres of floodplain forest habitats, 34 acres of shrub and shallow and deep 
emergent marshes, 18 acres of vernal pools, and 14 acres of upland habitats.  

• SED 8/FP 7 would impact a total of approximately 300 acres of such habitats, including 
178 acres of floodplain forest habitats, 75 acres of shrub and shallow and deep 
emergent marshes, 17 acres of vernal pools, and 31 acres of upland habitats.      

Apart from SED 2/FP 1, SED 10/FP 9 would have the fewest short-term impacts on these 
habitats.  That combination would impact a total of only approximately 26 acres of these 
habitats, including 14 acres of floodplain forest habitats, 4 acres of shrub and shallow and 
deep emergent marshes, no vernal pools, and 8 acres of upland habitats.  

With specific reference to vernal pools, SED 2/FP 1 and SED 10/ FP 9 would have no direct 
impact on any of the vernal pools in the PSA.  All of the other alternative combinations 
would impact those vernal pools to a generally similar extent.  SED 3/FP 3, SED 5/FP 4, 
and SED 6/FP 4 would involve excavation in 58 of the 66 vernal pools in the PSA, 
impacting 15 acres of vernal pool habitat.  SED 8/FP 7 and SED 9/FP 8 would both involve 
such activities in 61 of the 66 vernal pools, impacting 17 to 18 acres of vernal pool habitat.  
The impacts of all combinations on the 100-foot and 100- to 750-foot zones around the 
vernal pools in the PSA were shown in Table 8-5 in Section 8.2.4.3 above.   

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint (i.e., GHG emissions) anticipated to occur through sediment 
removal/capping, floodplain soil and tree removal, and related ancillary activities during the 
implementation of the sediment-floodplain alternative combinations under evaluation.  Table 
8-29 below summarizes the total carbon footprint associated with each combination, 
including a breakdown of direct, indirect, and off-site emission sources.  To provide context 
regarding the emissions reported below, the number of passenger vehicles that would emit 
an equivalent quantity of CO2-eq in one year is also presented in the table. 
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Table 8-29 – Calculated GHG Emissions Anticipated to Result from Combinations 
of Sediment and Floodplain Alternatives 

Alternative 
Total GHG 
Emissions 
(tonnes) 

Direct 
Emissions 
(tonnes) 

Indirect 
Emissions 
(tonnes) 

Off-site 
Emissions 
(tonnes) 

No. Vehicles 
w/ Equivalent 

Annual 
Emissions 

SED 2/FP 1 ---  ---  ---  ---  ---  

SED 3/FP 3 47,000 26,000 1,200 20,000 9,000 

SED 5/FP 4 100,000 46,000 2,300 53,000 19,100 

SED 6/FP 4 140,000 65,000 3,500 72,000 26,800 

SED 8/FP 7 520,000 220,000 10,300 290,000 99,400 

SED 9/FP 8 190,000 79,000 3,800 110,000 36,300 

SED 10/FP 9 40,000 12,000 900 27,000 7,600 

 
As shown in this table, SED 10/FP 9 would have the lowest amount of total GHG 
emissions (40,000 tonnes); SED 3/FP 3 would have the next lowest amount (47,000 
tonnes); SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8 would have between 100,000 and 
190,000 tonnes of such emissions; and SED 8/FP 7 would have by far the greatest 
amount of GHG emissions (520,000 tonnes).474    

Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementation of all combinations of sediment and floodplain alternatives (except SED 
2/FP 1) would result in short-term impacts to the local communities along the River. 
These short-term effects would include changes to the visual appearance of the River, 
riverbanks, and affected areas of the floodplain, as well as disruption of recreational 
activities in those areas, due to the remediation as well as the construction of access 
roads and staging areas.  They would also include increased construction traffic, noise, 
and nuisance dust in those areas.   

Construction activities would affect recreational activities along the River and in the 
floodplain.  Depending on the particular combination of alternatives, these would include 
fishing, canoeing (including canoe launches), hiking, dirt biking, general recreation, and 

                                                      

474  As described in Appendix M, comparison among the three emission categories indicates that, 
on average, off-site emissions account for more than half of the GHG emissions for each 
combination (the most significant off-site sources being steel sheeting manufacture [with the 
exception of SED 9] and production of cement to be used in sediment stabilization).  Direct 
emissions sources (including those associated with construction and transportation activities) 
generally account for 40-50% of the total GHG emissions.   
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both waterfowl and other game hunting.  During the period of active construction, 
restrictions on recreational uses of the River and floodplain would be imposed in the 
areas where remediation-related activities are taking place.  Due to safety considerations, 
boaters, anglers, hikers, hunters, and other recreational users would not be able to use 
the River, floodplain, or riverbank in the construction and support areas.  Aesthetically, the 
presence of heavy construction equipment and cleared or disturbed areas would detract 
from the visually undisturbed nature of the area.   

The extent of these impacts on River and floodplain use would vary depending on the 
overall area affected by remediation and support facility construction, as well as the 
length of time required to complete the remediation.  (As noted above, although these 
impacts would not last for the entire duration of the project in all affected areas, the total 
implementation duration represents the overall time period over which short-term impacts 
would occur in some portion of the Rest of River area.)  These impacts would be least for 
SED 10/FP 9 (91 acres, 5 years).  They would be substantially more extensive and 
disruptive for SED 3/FP 3 (237 acres, 10 years), SED 5/FP 4 (410 acres, 18 years), SED 
6/FP 4 (447 acres, 21 years), and SED 9/FP 8 (469 acres, 14 years).  The combination 
with the greatest impact on these uses of the River and floodplain is SED 8/FP 7 (774 
acres, 52 years).  

In addition, due to the need to deliver equipment to the work areas, remove excavated 
materials, and deliver capping, backfill, and bank stabilization materials to the site, truck 
traffic would increase substantially over current conditions.  This additional traffic would 
increase the likelihood of accidents, noise levels, emissions of vehicle/equipment 
exhaust, and nuisance dust to the air, and would persist over the duration of remedial 
activities.  Table 8-30 summarizes the number of truck trips associated with transporting 
excavated materials from the staging areas to the disposal or treatment facilities and 
delivering capping/backfill and bank stabilization materials to the remediation areas.   
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Table 8-30 – Estimated Truck Trips for Removal of Excavated Material and Delivery 
of Capping/Backfill Material for Combinations of Sediment and Floodplain 
Alternatives  

Alternative Truck Trips for 
Excavated Material 

Truck Trips for 
Capping/Backfill 

Material 
Total Truck Trips 

SED 2/FP 1 --- --- --- 

SED 3/FP 3 20,100 (2,000) 29,600 (3,000) 49,700 (5,000) 

SED 5/FP 4 44,300 (2,500) 71,200 (4,000) 115,500 (6,500) 

SED 6/FP 4 56,100 (2,700) 80,500 (3,800) 136,600 (6,500) 

SED 8/FP 7 242,000 (4,700) 273,300 (5,300) 515,300 (10,000) 

SED 9/FP 8 90,800 (6,500) 97,600 (7,000) 188,400 (13,500) 

SED 10/FP 9 22,200 (4,400) 9,400 (1,900) 31,600 (6,300) 

Notes: 
1. Truck trips estimated assuming 20-ton capacity trucks for hauling excavated material and 16-

ton trucks for local hauling of capping/backfill material. 
2. Capping material includes cap, thin-layer cap, backfill, and bank stabilization materials. 
3. The number in parentheses represents average annual truck trips.  

As shown in this table, apart from SED 2/FP 1, SED 10/FP 9 would involve the fewest 
number of total truck trips (31,600) and SED 3/FP 3 would involve the next fewest (49,700).  
SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8 would involve between 115,500 and 188,400 
truck trips; and SED 8/FP 7 would require by far the most total truck trips (approximately 
515,000).  However, on an annual basis, SED 9/FP 8 would involve the greatest number of 
truck trips per year (13,500).   

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N includes an estimate of the number of injuries or fatalities from the 
increased off-site truck traffic that would be associated with the combinations of sediment 
and floodplain alternatives under evaluation.475  A summary of that analysis is presented in 
Table 8-31 below.   

                                                      

475  This analysis quantified transport-related risks only for trucks used to import capping, backfill, and 
bank stabilization materials to the site over public roads, as well as to dispose of materials used for the 
staging areas and access roads following completion of remediation.  The risks from transporting 
excavated materials to the staging areas are evaluated as part of risks to workers, discussed below; 
and the risks from transporting such materials from the staging areas to local or off-site disposal or 
treatment facilities are evaluated as either worker risks or traffic accident risks under the relevant 
treatment/disposition alternatives. 
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Table 8-31 - Incidence of Accident-Related Injuries/Fatalities Due to Increased 
Truck Traffic  

Impacts SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/ 
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Non-Fatal Injuries 

Number --- 1.98 3.29 4.03 11.0 5.43 1.09 

Average 
Annual 
Number 

--- 0.21 0.18 0.19 0.21 0.40 0.21 

Probability1 --- 0.86 0.96 0.98 1.00 1.00 0.66 

Fatalities 

Number --- 0.09 0.15 0.19 0.51 0.25 0.05 

Average 
Annual 
Number 

--- 0.010 0.008 0.009 0.010 0.019 0.010 

Probability1 --- 0.09 0.14 0.17 0.40 0.22 0.05 

Note: 
1.  Probability indicates the probability of at least one injury/fatality. 

As shown in Table 8-31, the incidence of potential injuries from accidents associated with 
increased truck traffic would be lowest for SED 10/FP 9 (1.09 injuries), with estimated 
injuries for the other alternatives ranging from 1.98 (SED 3/FP 3) to 11.0 (SED 8/FP 7).  
Similarly, estimated fatalities due to increased truck traffic are lowest for SED 10/FP 9 
(0.05), with estimated fatalities for the other alternatives ranging from 0.09 (SED 3/FP 3) to 
0.51 (SED 8/FP 7).  

Potential Measures to Avoid, Minimize or Mitigate Short-Term Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, and mitigate 
potential detrimental effects of construction activities on the affected communities.476  These 
measures were identified in Section 5.7.  Despite the implementation of these measures, 
however, detrimental effects of construction and short-term impacts and risks associated 
with implementation of each of the combinations of alternatives, except SED 2/FP 1, would 
be inevitable.  As would be expected, the level of impact is related to the scale/scope of the 
alternative and the time period of construction.  Therefore, SED 8/FP 7 would have the 

                                                      

476 The measures considered to avoid or minimize adverse short-term ecological effects were 
described in Section 5.2. 
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most significant effect on local communities and would require the greatest degree of 
mitigation.  SED 10/FP 9 would have the least such effect.  

Risks to Remediation Workers 

There would be health and safety risks to site workers implementing each of these 
combinations of sediment and floodplain alternatives.  An estimate of the injuries or fatalities 
to workers from implementation of the alternative combinations is also provided in Appendix 
N.  The results of that analysis are summarized in Table 8-32.   

Table 8-32 – Incidence of Accident-Related Injuries/Fatalities Due to 
Implementation of Sediment-Floodplain Alternative Combinations  

Impacts SED 2/ 
FP 11 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/ 
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Labor-hours 
(hours) --- 597,504 1,071,053 1,154,960 3,281,738 1,179,703 285,106 

Duration 
(yrs) --- 10 18 21 52 14 5 

Non-Fatal Injuries 

Number --- 5.5 9.9 10.7 30.2 10.9 2.6 

Average 
Annual 
Number 

--- 0.55 0.55 0.51 0.58 0.78 0.53 

Probability2 --- 1.00 1.00 1.00 1.00 1.00 0.93 

Fatalities 

Number --- 0.05 0.11 0.11 0.34 0.13 0.03 

Average 
Annual 
Number 

--- 0.005 0.006 0.005 0.007 0.009 0.005 

Probability2 --- 0.05 0.10 0.11 0.29 0.12 0.03 

Notes: 
1. While the monitoring activities under SED 2 would involve the potential for accidents to site workers involved 

in those activities, these risks would be minimal, and would be mitigated through implementation of health and 
safety measures similar to those successfully applied during such activities on the River in the past. 

2. Probability indicates the probability of at least one injury/fatality. 
 

Table 8-32 shows that risks to site workers would be lowest with SED 10/FP 9 (2.6 injuries), 
with the estimated injuries for all other alternatives at least twice that of SED 10/FP 9, 
ranging from 5.5 (SED 3/FP 3) to 30.2 (SED 8/FP 7).  Similarly, estimated fatalities for site 
workers are lowest for SED 10/FP 9 (0.03), with estimated fatalities for the other 
alternatives ranging from 0.05 (SED 3/FP 3) to 0.34 (SED 8/FP 7).   
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8.2.8 Implementability  

8.2.8.1 Technical Implementability  

The equipment, materials, technology, procedures, and personnel necessary to 
implement and monitor the effectiveness of the combinations of sediment and floodplain 
alternatives are expected to be readily available.  

All of these combinations except SED 9/FP 8 would be implemented using well-
established and available in-river remediation and floodplain soil removal methods and 
equipment, available construction technologies to build land-based support facilities, and 
readily available methods to implement monitoring and institutional controls.  As 
discussed under the individual alternatives, the specific technologies involved in these 
combinations are considered suitable for implementation in the areas where they would 
be applied.  The remedial components selected (i.e., sediment removal in the dry or wet, 
sediment capping and thin-layer capping, floodplain soil removal and backfilling, and 
MNR) have been used in similar applications as part of previous work at the 
Pittsfield/Housatonic River Site and at other sites.  However, as discussed in Section 
6.9.9.1, there are several aspects of the removal/capping/bank remediation approach for 
Reach 5A under SED 9/FP 8 (using the techniques suggested by EPA) that make its 
feasibility and/or ability to achieve the production and resuspension rates directed by GE 
highly questionable.    

As described in Section 8.2.4.2, while most of the individual components of these 
combinations are considered technically implementable, available information regarding 
remedies at other sediment sites indicates that there have been a limited number of 
dredging/removal projects of the magnitude of several of the combinations being 
considered here (i.e., SED 3/FP 3, SED 5/FP 4, SED 6/FP 4, SED 8/FP 7, and SED 9/FP 
8), and none of them was conducted in a setting comparable to the Rest of River.  As a 
result, implementation of these combinations would involve complications and 
uncertainties that have not been encountered at other sites to date and that would not be 
faced (or would be less significant) for a smaller-scale alternative such as SED 10/FP 9. 
These include: difficulties associated with contracting over time periods of more than a 
decade; uncertainties in obtaining the large quantities of capping and backfill materials 
that would be needed for such large-scale projects (which would range from 
approximately 308,000 cy to approximately 2.9 million cy, as shown in Table 8-33 below); 
greater potential for impacts from releases during implementation; and uncertainties in the 
availability of landfill capacity or treatment capabilities (depending on the 
treatment/disposition alternative selected).  Thus, the technical implementability factor 
favors alternatives with less remediation and a shorter duration, such as SED 10/FP 9. 
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Table 8-33 – Required Capping/Backfill/Stabilization Material Volumes for 
Combinations of Sediment and Floodplain Alternatives  

Combination Sand (cy) Armor Stone/ 
Riprap (cy) Soil Backfill (cy) Total Material 

(cy) 

SED 2/FP 1 --- ---  --- 

SED 3/FP 3 150,800 76,100 81,000 307,900 

SED 5/FP 4 372,800 246,100 133,000 751,900 

SED 6/FP 4 438,800 279,100 133,000 850,900 

SED 8/FP 7 1,976,800 255,100 677,000 2,908,900 

SED 9/FP 8 446,800 221,400 195,000 863,200 

SED 10/FP 9 33,500 34,900 29,000 97,400 

Note:  Sand and armor stone/riprap quantities include materials for caps, thin-layer caps, and backfill in the 
River, as well as bank stabilization.  Soil backfill includes the backfill to be placed in floodplain excavations.   
 
In addition, as discussed in Sections 5.3 and 8.2.4.2, while habitat restoration techniques 
are available, there are significant constraints on those techniques’ ability to re-establish 
the prior conditions and functions of the affected habitats.  As a result, restoration would not 
reliably re-establish pre-remediation conditions for some of these habitats for many 
decades, would likely never do so for some habitats, and would have considerable 
uncertainties for others.  These problems are most severe for the combinations that would 
impact a substantial amount of these habitats (i.e., SED 3/FP 3, SED 5/FP 4, SED 6/FP 
4, SED 8/FP 7, and SED 9/FP 8).  Under SED 10/FP 9, which would have more limited 
impacts, the likelihood of effective restoration is higher.  

8.2.8.2 Administrative Implementability  

In terms of administrative implementability, all alternative combinations would need to 
comply with the substantive requirements of regulations designated as ARARs for the 
performance of the remedial action (unless waived).  An assessment of compliance with 
potential ARARs for all of the sediment-floodplain alternative combinations under 
evaluation was presented in Section 8.2.3.  

Implementation of all combinations, except SED 2/FP 1, would also require GE to obtain 
permission for access to the properties where the work would be conducted or where the 
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support facilities would be located.  Although many of these properties are owned by the 
Commonwealth or the City of Pittsfield (which have agreed to allow access), it is 
anticipated that access agreements would be required from numerous other property 
owners − up to approximately 35 such landowners for SED 10/FP 9, 35 to 45 for SED 
3/FP 3, 40 to 50 for SED 5/FP 4, 50 to 60 for SED 6/FP 4 and SED 9/FP 8, and 80 to 95 
for SED 8/FP 7.    Obtaining access to all these properties for the type of work and length 
of time that may be needed would likely be difficult and time-consuming.  The more 
properties and owners involved, the greater the potential for problems and delays in 
obtaining access. 

Finally, while all of the combinations would include coordination with EPA and/or state 
agencies in implementation of biota consumption advisories and other institutional 
controls (e.g., EREs and Conditional Solutions), obtaining access to state-owned lands, 
and public/community outreach programs, the alternatives with a greater extent of 
remediation and a longer implementation time would likely require more extensive and 
prolonged coordination activities. 

8.2.9 Cost  

The estimated costs for each of the combinations of sediment and floodplain alternatives 
under evaluation, including total capital costs, estimated annual OMM costs, and total 
estimated present worth costs, are summarized in Table 8-34 below.  These estimates do 
not include costs associated with disposition/treatment of any removed sediments/soils. 

Table 8-34 - Cost Summary for Combinations of Sediment & Floodplain Alternatives   

Total Cost SED 2/ 
FP 1 

SED 3/ 
FP 3 

SED 5/ 
FP 4 

SED 6/ 
FP 4 

SED 8/ 
FP 7 

SED 9/ 
FP 8 

SED 10/ 
FP 9 

Capital ($ M)  0 166.4 307.5 384.6 899.7 380.8 83.5 

OMM ($ M) 5.0 10.2 11.9 12.8 17.0 12.9 10.0 

Total ($ M) 5.0 177 319 397 917 394 93.5 

Present 
Worth ($ M) 1.8 133 193 219 300 251 78 

Notes: 
1. All costs are in 2010 dollars. $ M = million dollars. 
2. Total capital costs are for engineering, labor, equipment, and materials associated with implementation. 
3. Total OMM costs include costs for post-construction inspections and repair activities (if necessary) and for the 
maintenance of institutional controls.  
4. Total present worth cost is based on using a discount factor of 7%, considering the length of the construction 
period and an OMM period of 100 years on a reach-specific basis. 
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As noted above, the total costs for these combinations of sediment and floodplain 
alternatives (without considering treatment/disposition costs) range from $5 M (for SED 
2/FP 1) to $917 M (for SED 8/FP 7).   

8.2.10 Overall Protection of Human Health and the Environment – Conclusions  

As indicated in Section 8.2.1, the evaluation of whether a combination of remedial 
alternatives would provide overall human health and environmental protection relies on a 
number of other factors.  These include long-term effectiveness, compliance with ARARs, 
attainment of IMPGs, existence of institutional controls for human health protection, likely 
impacts of PCBs on local populations and communities of ecological receptors, and long-
term and short-term adverse impacts from implementation of the remediation work.  A 
comparative evaluation of the alternative combinations considering these factors is 
presented below. 

General Effectiveness:  As discussed previously, completed and ongoing upstream source 
control and remediation measures and natural recovery processes (notably, silting-over with 
cleaner sediments) have significantly reduced, and will continue to reduce, PCB 
concentrations and potential human and ecological exposures to PCBs in sediments, 
surface water, and fish in the Rest of River.  SED 2/FP 1 would rely on those processes.  
That combination is predicted by EPA’s model to result in a permanent reduction in PCB 
concentrations in those media and a permanent reduction in PCB loading to the River and 
PCB transport to the floodplain.  For example, based on the model results, SED 2/FP 1 
would result in reductions of 40% to 60% in fish PCB concentrations relative to current 
levels (depending on the river reach).  It would also result in reductions of 37% and 41% in 
the mass of PCBs passing Woods Pond and Rising Pond Dams, respectively, and a 
reduction of 50% in the mass of PCBs transported from the River to the floodplain in the 
PSA.  While this combination would not involve floodplain remediation, the residual risks 
from exposure to floodplain soils under current conditions are limited, as shown in Section 
8.2.5.  Further, PCB concentrations in floodplain surface soils in certain areas may 
decrease over time due to deposition of cleaner sediments on top of them and other natural 
attenuation processes. 

The other combinations of sediment and floodplain alternatives would result in additional 
reductions in PCB concentrations and potential exposures by permanently removing PCB-
containing sediments, stabilizing and removing riverbank soils, capping certain areas of the 
River, and removing PCB-containing floodplain soils.  For example, based on the model 
results, SED 10/FP 9 would result in total reductions of 60% to 80% in fish concentrations, a 
reduction of 62% in the PCB mass passing both Woods Pond and Rising Pond Dams, 
and a reduction of 68% in the PCB mass transported from the River to the PSA 
floodplain.  SED 3/FP 3 would result in total reductions of 75% to nearly 100% in fish 
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concentrations, reductions of 94% and 87% in the PCB mass passing Woods Pond and 
Rising Pond Dams, and a reduction of 97% in the PCB mass transported from the River 
to the PSA floodplain.  The remaining combinations would result in only incrementally 
more reductions, resulting in total reductions in fish concentrations that are generally 
greater than 90% and reductions in PCB mass transport that are generally greater than 
95% − despite the substantially greater extent of disturbances to the River. 

For the floodplain, these combinations would involve removal of progressively more PCB-
containing soil − from SED 10/FP 9 to SED 3/FP 3 to SED 5/FP 4 and SED 6/FP 4 to 
SED 9/FP 8 and finally to SED 8/FP 7.  At the same time, while these combinations would 
reduce floodplain PCB concentrations over increasingly greater areas, they would also 
have increasingly greater adverse impacts on the diverse ecological habitats within the 
floodplain and the plants and animals that use them.        

Compliance with ARARs:  Section 8.2.3 shows the following with respect to the compliance 
of the combinations of remedial alternatives with requirements that have been identified as 
potential ARARs: 

• Based on forecasts using EPA’s model, SED 2/FP 1 and SED 10/FP 9 would not 
achieve the federal and state water quality criterion for freshwater aquatic life (0.014 
μg/L) in Massachusetts (but would in Connecticut).  According to the same model, the 
other sediment-floodplain alternative combinations would achieve that criterion.  
However, where it is not met, this criterion should be waived on the ground that the 
actions necessary to achieve it would result in a greater risk to the environment than 
alternatives that do not achieve that criterion. 

• EPA's model indicates that none of the sediment-floodplain alternative combinations 
would achieve the federal and Massachusetts water quality criterion based on human 
consumption of organisms (0.000064 μg/L) in any of the Massachusetts reaches or in 
one or more of the four Connecticut impoundments.477  For that reason, that criterion 
should be waived as technically impracticable to meet. 

• SED 2/FP 1 would achieve all the relevant location-specific and action-specific 
ARARs (since SED 2 would meet the ARARs relating to MNR and there are no 
ARARs for FP 1).  The other sediment-floodplain alternative combinations could be 
designed and implemented to achieve certain of the potential location-specific and 
action-specific ARARs, but there are a number of federal and state regulatory 

                                                      

477  In addition, none of the combinations would achieve the CDEP’s proposed revised health-based 
water quality criterion of 0.00000056 µg/L in any of the Connecticut impoundments. 
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requirements that would not be met (including those relating to the Upper Housatonic 
ACEC).  To the extent that these requirements constitute ARARs, they would need to 
be waived by EPA as technically impracticable to meet (or on some other ground) 
under CERCLA and the NCP.  The requirements that would not be met, and thus 
would require waivers, are fewer under SED 10/FP 9 than under the other 
combinations of alternatives. 

• Under all of the sediment-floodplain removal combinations, it is possible that, in the 
unlikely event that excavated sediments or soils should be found to constitute 
hazardous waste under RCRA or comparable state regulations (which is not 
anticipated) and that the temporary staging areas for the handling of those materials 
are subject to federal and/or state hazardous waste regulations, those temporary 
staging areas may not meet certain requirements for the storage of hazardous waste.  
In that unlikely event, such requirements should be waived as technically impracticable.  
This possibility applies equally to all of these combinations.    

Human Health Protection:  As shown in Section 8.2.5.1, in terms of direct contact with 
sediments and floodplain soils, all of the combinations of sediment and floodplain 
alternatives under evaluation would achieve RME direct contact IMPGs within or below 
EPA’s cancer risk range in all sediment and floodplain exposure areas.  In addition, all of 
these combinations would achieve the RME IMPGs based on non-cancer impacts in all 
such exposure areas, except that SED 2/FP 1 would not achieve those IMPGs in 24 of the 
120 floodplain exposure areas.  Thus, even if governed by EPA’s HHRA, all of these 
combinations would provide protection of human health from direct contact with sediments 
and soils, with the exception of potential non-cancer effects in a few floodplain areas under 
SED 2/FP 1.  For human consumption of agricultural products from the floodplain, all of the 
sediment-floodplain alternative combinations would achieve IMPGs within or below EPA’s 
cancer risk range, as well as the non-cancer IMPGs, in all farm areas evaluated for such 
consumption. 

For human consumption of fish, the fish PCB concentrations predicted to result in Reaches 
5 through 8 from all sediment-floodplain alternative combinations at the end of the modeled 
period, when converted to fillet concentrations, would not achieve both the cancer- and the 
non-cancer-based IMPGs based on unrestricted fish consumption in those reaches.  As a 
result, under all combinations, institutional controls (fish consumption advisories) would 
continue to be utilized for the foreseeable future in Massachusetts to provide human health 
protection from fish consumption.  In the four Connecticut impoundments, where fish PCB 
concentrations are already much lower, estimates from the CT 1-D Analysis indicate that all 
of the combinations would achieve very low PCB levels in fish – i.e., 0.1 mg/kg or lower 
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(except in one impoundment under SED 2/FP 1) – by the end of the model period.478   
Given the uncertain nature of the specific numbers estimated by this extrapolation 
procedure, all that can be concluded is that, at some point, the fish PCB concentrations 
achieved in the Connecticut impoundments under all of the combinations of alternatives 
should allow the CDPH to remove the fish consumption advisories for PCBs, and that in the 
meantime those advisories will need to remain in place to provide human health protection.   

In addition, in considering overall protection of human health, it should be noted that the 
larger combinations of sediment and floodplain alternatives would result in a greater risk of 
fatalities and injuries, both to on-site workers as a result of workplace accidents and to the 
public as a result of traffic accidents, as discussed in Section 8.2.7.  SED 10/FP 9 would 
involve the least such risk.   

Environmental Protection:  As EPA guidance makes clear, the standard of “overall 
protection” of the environment requires a balancing of the short-term and long-term adverse 
ecological impacts of the alternatives with the residual risks (EPA, 1990a, 1997a, 1999, 
2005d).  Thus, in assessing achievement of that standard, it is essential that any asserted 
risks of PCBs be weighed against the adverse ecological impacts from implementation of 
the remedial alternatives.  

The application of the ecological IMPGs to the sediment-floodplain alternative combinations 
under evaluation was described in Section 8.2.5.2.  As shown there, SED 2/FP 1, SED 
10/FP 9, SED 3/FP 3, and SED 5/FP 4 would achieve the IMPGs for some ecological 
receptor groups in all areas and would achieve the IMPGs for other receptor groups in 
some areas.  Specifically: 

• SED 2/FP 1 would achieve the IMPGs for warmwater fish protection and for threatened 
and endangered species in all averaging areas and would achieve levels within the 
IMPGs range for other receptors (benthic invertebrates, amphibians, insectivorous 
birds, and omnivorous/carnivorous mammals) in some areas.  It would not achieve the 
IMPGs in any area for coldwater fish, piscivorous birds, or piscivorous mammals. 

• SED 10/FP 9 would achieve the IMPGs for warmwater fish and threatened and 
endangered species, as well as levels within the range of the IMPGs for 

                                                      

478  These estimates indicate that all of the combinations would achieve the RME IMPGs based on a 
10-4 cancer risk in all impoundments within that period, and that SED 2/FP 1, SED 10/FP 9, and SED 
3/FP 3 would achieve some of the non-cancer RME IMPGs in some impoundments, while the 
remaining combinations would achieve all of those IMPGs in all impoundments.  However, given the 
highly uncertain nature of these extrapolations, such fine distinctions among alternatives at such low 
PCB levels are not reliable. 
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omnivorous/carnivorous mammals, in all averaging areas.  In addition, it would achieve 
levels within the range of the IMPGs for benthic invertebrates in 84% of the averaging 
areas, for amphibians in 21% of the averaging areas, and for insectivorous birds in 58% 
of the areas.  It would not achieve such levels in any area for coldwater fish, piscivorous 
birds, or piscivorous mammals. 

• SED 3/FP 3 would achieve the IMPGs for warmwater fish and threatened and 
endangered species, as well as levels within the range of the IMPGs for benthic 
invertebrates and omnivorous/carnivorous mammals, in all averaging areas.  In 
addition, it would achieve levels within the IMPG range for amphibians in 85% of the 
averaging areas, for coldwater fish in 88% of the areas, for insectivorous birds in 83% 
of the areas, and for piscivorous birds in 43% of the areas.  It would not achieve such 
levels in any area for piscivorous mammals. 

• SED 5/FP 4 would achieve the IMPGs for warmwater and coldwater fish, insectivorous 
birds, and threatened and endangered species – as well as levels within the IMPG 
range for benthic invertebrates, piscivorous mammals, and omnivorous/ carnivorous 
mammals – in all averaging areas.  In addition, it would achieve levels within the IMPG 
range for amphibians in 98% of the averaging areas and for piscivorous birds in 93% of 
the areas.  

The remaining combinations – SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 – would achieve 
the ecological IMPGs or levels within the ranges of those IMPGs for all receptor groups in 
all averaging areas.      

However, as discussed in Section 2.1.1, attainment of IMPGs, as only one of the Selection 
Decision Factors under the Permit, is not determinative of whether an alternative would 
provide overall protection of the environment, but rather is a consideration to be balanced 
against the other Selection Decision Factors.  The fact that there are exceedances of the 
IMPGs for certain receptors does not translate into adverse impacts on the local 
populations of those receptors, let alone adverse impacts on the overall wildlife community 
in the Rest of River area.  This is true, first, because of the highly conservative nature of the 
averaging areas and the fact that the local populations of these receptors extend beyond 
the individual averaging areas.479  Furthermore, field surveys conducted by both EPA and 
GE, as well as other existing ecological information identified in Section 5.1.1, have 

                                                      

479  For example, as discussed in Section 4.2.3. the local populations of wood frogs, wood ducks, and 
shrews (as representative of amphibians, insectivorous birds, and omnivorous/carnivorous mammals) 
extend throughout the PSA; and the local population of mink (as representative of piscivorous 
mammals) extends beyond the PSA to areas near the shoreline but outside the defined floodplain, as 
well as to tributaries of the River and to other riverine areas in the vicinity.  
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documented the presence in the PSA of numerous and diverse plant and animal species, 
including state-listed rare species, that continue to reproduce and inhabit the River and 
floodplain despite the fact that PCBs have been present in this area for over 70 years.  
Thus, even accepting the IMPGs based on EPA’s ERA, the impact of the IMPG 
exceedances on the maintenance of healthy local populations of these receptors is at best 
uncertain.    

Moreover, as noted above, the standard of “overall protection” of the environment requires 
a balancing of the short-term and long-term adverse ecological impacts of the alternatives 
with the residual risks.  In particular, “it is important to determine whether the loss of a 
contaminated habitat is a greater impact than the benefit of providing a new, modified but 
less contaminated habitat” (EPA, 2005d, p. 6-6).  Thus, it is critical that any uncertain risks 
that may be evidenced by IMPG exceedances be weighed against the certain adverse 
impacts of further efforts to achieve the ecological IMPGs.  As shown in Section 8.2.7, 
implementation of any of the sediment-floodplain alternative combinations except SED 2/FP 
1 and SED 10/FP 9 would cause substantial and widespread adverse short-term impacts 
on the environment.  Even more significantly, as shown in Section 8.2.4.7, despite the 
implementation of restoration measures, implementation of those combinations would result 
in devastating and widespread long-term and, in some cases, permanent adverse impacts 
on the ecosystem of the PSA and the plants and animals that use it.  For example, those 
combinations would result in extensive fragmentation of the contiguous, largely undisturbed 
forested riparian/floodplain corridor in the PSA and the diverse riverine and 
wetland/floodplain habitats and wildlife that it contains.  These impacts would cause severe 
harm to the animals that the IMPGs were designed to protect and thus result in a net 
negative ecological impact on the PSA. 

Implementation of SED 2/FP 1 would not produce any of these adverse impacts.  While 
SED 10/FP 9 would have some short-term and long-term adverse ecological effects, it 
would minimize those impacts relative to the larger combinations and would not be 
expected to produce widespread long-term impacts on the overall environment of the PSA.  
Based on balancing adverse impacts with uncertain risks, SED 10/FP 9 would provide 
overall protection of the environment, since it would (a) reduce the PCB exposure levels of 
ecological receptors and provide additional protection from the perceived PCB effects 
reported in EPA’s ERA, while at the same time (b) causing the least amount of 
environmental damage of any of the combinations involving removal.   

Summary:  Based on EPA’s conclusions in the HHRA and ERA (which GE has been 
directed to follow by EPA), SED 2/FP 1 would not be fully protective of human health and 
the environment due to the exceedances of the non-cancer RME IMPGs for direct contact 
in a number of floodplain exposure areas and due to the number and extent of 
exceedances of the ecological IMPGs (although the impact of these exceedances on the 
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maintenance of healthy local populations of the wildlife receptors is still uncertain).  
However, GE does not accept EPA’s conclusions in the HHRA and ERA or the IMPGs 
based thereon. 

All of the other combinations of sediment and floodplain alternatives would meet the 
standard of providing overall protection of human health for the reasons given above.  
However, all of those combinations other than SED 10/FP 9 would not meet the standard of 
providing overall protection of the environment due to the extensive long-term harm to the 
environment that would result from their implementation.  SED 10/FP 9 would meet that 
standard based on the balancing described above.  

8.3 Conclusions 

For the reasons given above, the combination of SED 10/FP 9 would meet the General 
Standards of the Permit, since it would provide overall protection of human health and the 
environment, would control sources of releases, and would meet pertinent ARARs or qualify 
for a waiver of those requirements.  Based on EPA’s conclusions in the HHRA and ERA 
(which GE does not accept), SED 2/FP 1 would not be fully protective of human health and 
the environment.  The remaining combinations under evaluation (SED 3/FP 3, SED 5/FP 4, 
SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8), while providing protection of human health, 
would not provide overall protection of the environment due to their severe adverse impacts 
on the Rest of River ecosystem. 

Further, consideration and balancing of the Selection Decision Factors in the Permit show 
that SED 10/FP 9 is “best suited” to meet those General Standards in light of the Selection 
Decision Factors.  The principal reasons are that, among the combinations of alternatives 
involving removal, SED 10/FP 9 would cause the fewest long-term and short-term adverse 
ecological impacts and the least disruption to the local communities, and would have the 
fewest implementability problems and the lowest cost.    
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Table 8-7a.  Evaluation of attainment of RME IMPGs for human direct contact exposure areas for combined SED/FP scenarios.

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

IM
PG

(m
g/

kg
) 4,

 5

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

IM
PG

(m
g/

kg
) 4

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

IM
PG

(m
g/

kg
) 4

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

IM
PG

(m
g/

kg
) 4

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

1 15 Medium-use general recreation, adult / older child 32 32 23 21 21 1.6 6.3 32 2.1 21 215 40

2 27 High-use general recreation, adult / older child 25 25 20 14 14 1.9 14 25 2.0 14 143 27

2a 2.3 Low-use general recreation, older child 52 52 42 21 21 1.5 21 51 12 116 1165 80

2b 2.0 High-use general recreation, older child 31 31 27 27 27 3.8 27 27 3.9 39 388 27

3 0.38 High-use general recreation, adult 7.8 7.8 7.8 7.8 7.8 2.0 7.8 7.8 2.0 14 143 38

4 3.2 High-use general recreation, adult / older child / young child (low use) 27 27 14 14 14 1.6 14 26 2.0 14 143 27

5 2.5 High-use general recreation, adult / older child 58 58 25 14 14 2.0 14 27 2.0 14 143 27

6 3.8 Low-use general recreation, adult 75 75 28 28 28 1.3 25 75 4.3 43 429 115

7 5.9 High-use general recreation, adult / older child 25 25 25 14 14 2.0 14 25 2.0 14 143 27

8 0.60 Recreational canoeist 40 40 28 12 12 2.0 12 28 2.0 12 121 28

9 0.042 Low-use general recreation, older child 27 27 27 27 27 12 27 27 12 116 1165 80

10 59 High-use general recreation, adult / young child (high use) 10 10 4.6 4.6 4.6 2.0 4.6 4.6 2.0 13 134 4.6

10a 8.0 High-use general recreation, adult / young child (high use) 22 22 4.5 4.5 4.5 2.0 4.5 4.5 2.0 13 134 4.6

11 2.5 High-use general recreation, adult 18 18 18 14 14 2.0 14 18 2.0 14 143 38

12 4.8 High-use general recreation, adult / older child / young child (low use) 14 14 14 5.3 5.3 1.6 5.3 14 2.0 14 143 27

13 5.9 High-use general recreation, adult 28 28 27 13 13 2.0 13 28 2.0 14 143 38

14 4.1 High-use general recreation, adult 2.7 2.7 2.6 2.6 2.6 1.6 2.6 2.7 2.0 14 143 38

15 0.87 High-use general recreation, adult 2.2 2.2 2.2 2.2 2.2 2.0 2.2 2.2 2.0 14 143 38

16 2.5 High-use general recreation, adult 41 41 38 14 14 2.0 14 38 2.0 14 143 38

17 8.5 High-use general recreation, adult 15 15 15 14 14 2.0 14 15 2.0 14 143 38

18 17 Medium-use general recreation, adult 46 46 46 21 21 2.1 19 46 2.1 21 215 58

19 36 High-use general recreation, adult 83 83 20 14 14 1.6 14 38 2.0 14 143 38

20 9.1 High-use general recreation, adult 34 34 22 14 14 2.0 9.0 34 2.0 14 143 38

21 2.9 High-use general recreation, adult / older child 5.7 5.7 5.1 5.7 5.7 2.0 5.0 5.7 2.0 14 143 27

22 19 High-use general recreation, adult / older child 28 28 23 14 14 1.5 13 26 2.0 14 143 27

22a 1.8 Dirt biking/ATVing 93 93 8.2 8.2 8.2 2.0 8.2 8.2 2.0 20 205 14

23 0.28 Medium-use general recreation, older child 11 11 11 11 11 5.8 10 11 5.8 58 582 40

24 10 High-use general recreation, adult 31 31 26 13 13 1.3 12 31 2.0 14 143 38

25 0.51 High-use general recreation, older child 30 30 27 27 27 3.9 16 27 3.9 39 388 27

26a 48 High-use general recreation, adult / older child 7.0 7.0 6.9 6.9 6.9 1.9 6.9 7.0 2.0 14 143 27

26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 1.3 1.3 1.3 1.3 0.68 1.3 1.3 2.0 12 118 43

26_F 55 High-use general recreation, adult / older child 6.1 6.1 6.0 6.0 6.0 1.7 6.0 6.1 2.0 14 143 27

27 6.3 High-use general recreation, adult / older child 2.5 2.5 2.5 2.5 2.5 2.0 2.5 2.5 2.0 14 143 27

27a 0.38 Dirt biking/ATVing 4.3 4.3 4.3 4.3 4.3 2.0 4.3 4.3 2.0 20 205 14

28 0.21 High-use general recreation, adult / older child / young child (low use) 21 21 21 13 13 2.0 13 21 2.0 14 143 27

28a 0.071 Dirt biking/ATVing 21 21 4.3 4.3 4.3 2.0 4.3 4.3 2.0 20 205 14

29 0.34 Low-use general recreation, adult / older child 21 21 21 21 21 4.3 21 21 4.3 43 429 80

30 0.19 High-use general recreation, adult / older child 18 18 18 14 14 2.0 14 18 2.0 14 143 27

31 5.0 High-use general recreation, adult / older child 18 18 17 14 14 2.0 14 17 2.0 14 143 27

31a 0.61 High-use general recreation, adult / older child 42 42 25 3.9 3.9 2.0 3.9 25 2.0 14 143 27

32 6.8 High-use general recreation, adult 50 50 38 14 14 2.0 14 38 2.0 14 143 38

33 30 High-use general recreation, adult 21 21 19 14 14 2.0 14 21 2.0 14 143 38

34 7.8 Medium-use general recreation, adult 27 27 27 21 21 2.1 18 27 2.1 21 215 58

35 25 High-use general recreation, adult / older child 22 22 22 14 14 2.0 14 22 2.0 14 143 27

35a 1.2 High-use general recreation, adult / older child 44 44 13 4.4 4.4 2.0 4.4 27 2.0 14 143 27

36a 16 Low-use commercial (groundskeeper scenario) 25 25 24 24 24 8.0 24 25 8.9 89 885 126

36b 2.2 Agricultural use (based on direct contact by farmer) 15 15 15 12 12 2.0 12 15 2.0 12 118 43

37 20 High-use general recreation, adult / older child 18 18 16 13 13 1.7 12 18 2.0 14 143 27
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Table 8-7a.  Evaluation of attainment of RME IMPGs for human direct contact exposure areas for combined SED/FP scenarios.

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

IM
PG

(m
g/

kg
) 4,

 5

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

IM
PG

(m
g/

kg
) 4

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

IM
PG

(m
g/

kg
) 4

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

IM
PG

(m
g/

kg
) 4

SE
D

 2
 / 

FP
 1

SE
D

 3
 / 

FP
 3

SE
D

 5
 / 

FP
 4

SE
D

 6
 / 

FP
 4

SE
D

 8
 / 

FP
 7

SE
D

 9
 / 

FP
 8

SE
D

 1
0 

/ F
P 

9

E
xp

os
ur

e 
A

re
a 

ID
1

A
re

a 
of

 E
xp

os
ur

e 
A

re
a 

(a
cr

e)
 2

10-4 Cancer Risk (RME)
Floodplain Post-Remediation EPC (mg/kg) /
Projected Sediment Concentrations (mg/kg)

Fl
oo

dp
la

in
 P

re
-

R
em

ed
ia

tio
n 

E
PC

 
(m

g/
kg

) 3

10-6 Cancer Risk (RME) 10-5 Cancer Risk (RME)

    

Non-cancer (RME)

Exposure Scenario

37a 1.4 Bank fishing 61 61 26 26 26 2.6 26 42 2.6 26 256 42

37b 2.3 High-use general recreation, adult / older child 27 27 4.3 6.7 6.7 2.0 4.3 24 2.0 14 143 27

38 13 High-use general recreation, adult 23 23 22 14 14 1.6 14 22 2.0 14 143 38

38a 1.4 Bank fishing 71 71 42 18 18 2.6 18 42 2.6 26 256 42

39 3.5 Marathon canoeist 30 30 6.8 6.8 6.8 2.0 6.3 13 2.0 7.8 78 13

40 98 High-use general recreation, adult / young child (low use) 19 19 13 13 13 1.5 4.9 19 2.0 14 143 27

40a 4.6 Bank fishing 120 120 42 25 25 2.6 22 42 2.6 26 256 42

40b 1.1 High-use general recreation, adult / young child (low use) 11 11 11 11 11 2.0 11 11 2.0 14 143 27

41 20 Medium-use general recreation, adult 27 27 24 21 21 1.8 20 26 2.1 21 215 58

41a 2.4 Bank fishing 53 53 39 26 26 2.6 25 42 2.6 26 256 42

42 14 Medium-use general recreation, adult 32 32 32 21 21 2.1 21 32 2.1 21 215 58

42a 0.94 Bank fishing 25 25 25 25 25 2.6 25 25 2.6 26 256 42

43 1.5 Medium-use general recreation, adult 27 27 27 14 14 2.1 6.3 27 2.1 21 215 58

43a 0.24 Bank fishing 69 69 32 25 25 2.6 6.7 32 2.6 26 256 42

44 2.2 High-use general recreation, adult 27 27 27 14 14 2.0 14 27 2.0 14 143 38

45 17 High-use general recreation, adult 40 40 38 14 14 2.0 11 38 2.0 14 143 38

46 7.2 High-use general recreation, adult 9.2 9.2 9.1 9.1 9.1 2.0 8.7 9.2 2.0 14 143 38

47 1.0 Recreational canoeist 18 18 12 12 12 2.0 12 18 2.0 12 121 28

47_F 0.12 Recreational canoeist 8.0 8.0 8.0 8.0 8.0 2.0 8.0 8.0 2.0 12 121 28

48 6.5 High-use general recreation, adult 3.4 3.4 3.4 3.4 3.4 2.0 3.4 3.4 2.0 14 143 38

49 7.7 Low-use general recreation, adult 63 63 63 43 43 4.3 33 63 4.3 43 429 115

50 69 Low-use general recreation, adult 7.4 7.4 7.4 7.4 7.4 4.3 5.9 7.4 4.3 43 429 115

50a 11 Waterfowl hunting 21 21 17 17 17 7.5 15 21 9.0 90 904 140

51 87 Low-use general recreation, adult 7.1 7.1 7.1 7.1 7.1 4.3 6.7 7.1 4.3 43 429 115

51a 32 Waterfowl hunting 23 23 23 23 23 8.4 20 23 9.0 90 904 140

52 0.9 Recreational canoeist 6.5 6.5 5.9 5.9 5.9 2.0 5.9 6.5 2.0 12 121 28

53 0.7 Recreational canoeist 18 18 11 11 11 2.0 6.1 15 2.0 12 121 28

54 13 High-use general recreation, adult 6.5 6.5 6.3 6.3 6.3 1.9 5.0 6.5 2.0 14 143 38

55 18 High-use general recreation, adult / young child (low use) 11 11 11 11 11 2.0 11 11 2.0 14 143 27

55a 5.0 Waterfowl hunting 42 42 42 42 42 8.6 42 42 9.0 90 904 140

56 32 Medium-use general recreation, adult / older child 37 37 37 21 21 2.1 21 37 2.1 21 215 40

56a 10 Waterfowl hunting 51 51 51 45 45 9.0 45 51 9.0 90 904 140

57 13 High-use general recreation, adult / young child (low use) 5.8 5.8 5.7 5.7 5.7 2.0 5.6 5.8 2.0 14 143 27

58 1.3 High-use general recreation, adult 65 65 12 12 12 2.0 3.6 37 2.0 14 143 38

59 1.9 High-use general recreation, adult / young child (low use) 18 18 14 14 14 2.0 14 18 2.0 14 143 27

59a 0.83 Bank fishing 23 23 18 18 18 2.6 18 23 2.6 26 256 42

60 0.84 High-use general recreation, adult / young child (low use) 7.4 7.4 7.4 7.4 7.4 2.0 7.4 7.4 2.0 14 143 27

60a 0.16 Recreational canoeist 13 13 12 12 12 0.95 12 13 2.0 12 121 28

61 3.3 Utility worker 42 42 27 23 23 0.77 23 42 17 169 1694 242

62 1.6 Utility worker 280 280 68 37 37 5.4 37 68 17 169 1694 242

63 0.67 Utility worker 84 84 65 24 24 8.6 24 84 17 169 1694 242

64 0.61 Utility worker 42 42 25 3.9 3.9 1.5 3.9 25 17 169 1694 242

65 3.9 Utility worker 18 18 17 17 17 17 17 18 17 169 1694 242

66 1.7 Utility worker 25 25 12 11 11 5.6 11 24 17 169 1694 242

67 0.31 High-use general recreation, adult 11 11 11 11 11 2.0 11 11 2.0 14 143 38

68 0.090 High-use general recreation, adult 9.1 9.1 9.1 9.1 9.1 2.0 9.1 9.1 2.0 14 143 38

69 1.9 High-use general recreation, adult 9.9 9.9 9.9 9.9 9.9 2.0 9.9 9.9 2.0 14 143 38

70 19 High-use general recreation, adult / young child (high use) 3.1 3.1 3.1 3.1 3.1 2.0 2.9 3.1 2.0 13 134 4.6

70a 1.2 Bank fishing 5.8 5.8 5.8 5.8 5.8 2.6 5.8 5.8 2.6 26 256 42
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Table 8-7a.  Evaluation of attainment of RME IMPGs for human direct contact exposure areas for combined SED/FP scenarios.
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10-4 Cancer Risk (RME)
Floodplain Post-Remediation EPC (mg/kg) /
Projected Sediment Concentrations (mg/kg)
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10-6 Cancer Risk (RME) 10-5 Cancer Risk (RME)

    

Non-cancer (RME)

Exposure Scenario

71 1.8 Bank fishing 5.5 5.5 5.5 5.5 5.5 2.6 5.5 5.5 2.6 26 256 42

72 2.3 Bank fishing 11 11 11 11 11 2.6 11 11 2.6 26 256 42

73 3.9 High-use general recreation, adult 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 2.0 14 143 38

74 5.3 High-use general recreation, adult 5.4 5.4 5.4 5.4 5.4 2.0 5.4 5.4 2.0 14 143 38

75 3.4 High-use general recreation, adult 15 15 15 14 14 2.0 14 15 2.0 14 143 38

76 1.1 High-use general recreation, adult 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 2.0 14 143 38

77 4.2 High-use general recreation, adult 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 2.0 14 143 38

78 6.2 High-use general recreation, older child 3.9 3.9 3.9 3.9 3.9 3.8 3.9 3.9 3.9 39 388 27

79 17 High-use general recreation, adult 3.1 3.1 3.1 3.1 3.1 2.0 3.1 3.1 2.0 14 143 38

80a 9.5 Low-use general recreation, adult 7.7 7.7 7.7 7.7 7.7 3.9 7.7 7.7 4.3 43 429 115

80b 20 Agricultural use (based on direct contact by farmer) 0.77 0.77 0.77 0.77 0.77 0.12 0.77 0.77 2.0 12 118 43

81 33 Low-use general recreation, adult 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 4.3 43 429 115

82 15 Low-use general recreation, adult 7.7 7.7 7.7 7.7 7.7 4.3 7.7 7.7 4.3 43 429 115

83 22 High-use commercial (groundskeeper scenario) 6.5 6.5 6.5 6.5 6.5 2.0 6.5 6.5 2.0 18 177 25

84 8.5 Low-use general recreation, adult 4.7 4.7 4.7 4.7 4.7 4.3 4.7 4.7 4.3 43 429 115

85a 0.25 Recreational canoeist 8.5 8.5 8.5 8.5 8.5 2.0 8.5 8.5 2.0 12 121 28

85b 10 High-use general recreation, older child 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 3.9 39 388 27

86 118 High-use commercial (groundskeeper scenario) 2.5 2.5 2.5 2.5 2.5 2.0 2.5 2.5 2.0 18 177 25

87 10 High-use general recreation, adult / young child (high use) 15 15 4.6 4.6 4.6 2.0 4.6 4.6 2.0 13 134 4.6

87a 0.88 Bank fishing 9.1 9.1 6.6 6.6 6.6 2.6 6.6 6.6 2.6 26 256 42

88 1.1 Medium-use general recreation, older child 13 13 13 13 13 5.8 13 13 5.8 58 582 40

89 4.3 High-use general recreation, adult 6.3 6.3 6.3 6.3 6.3 2.0 6.3 6.3 2.0 14 143 38

90 8.9 High-use general recreation, adult / older child 6.1 6.1 6.1 6.1 6.1 2.0 6.1 6.1 2.0 14 143 27

4 0.71 High-use general recreation, adult / older child / young child (low use) 67 67 9.3 9.3 9.3 0.64 9.3 21 2.0 14 143 27

12 1.5 High-use general recreation, adult / older child / young child (low use) 15 15 11 11 11 1.3 11 11 2.0 14 143 27

26a 2.2 High-use general recreation, adult / older child 1.9 1.9 1.9 1.9 1.9 0.27 1.9 1.9 2.0 14 143 27

37b 0.31 High-use general recreation, adult / older child 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 2.0 14 143 27

39 0.15 Marathon canoeist 52 52 4.9 4.9 4.9 2.0 4.9 8.6 2.0 7.8 78 13

40 5.2 High-use general recreation, adult / young child (low use) 90 90 3.5 3.5 3.5 1.4 3.5 27 2.0 14 143 27

47 0.18 Recreational canoeist 6.4 6.4 0.62 0.62 0.62 0.62 0.61 6.4 2.0 12 121 28

52 0.25 Recreational canoeist 6.6 6.6 4.4 4.4 4.4 2.0 4.4 6.6 2.0 12 121 28

53 0.35 Recreational canoeist 408 408 5.3 5.3 5.3 0.80 5.2 8.3 2.0 12 121 28

58 0.16 High-use general recreation, adult 22 22 0.59 0.59 0.59 0.59 0.59 22 2.0 14 143 38

59 0.15 High-use general recreation, adult / young child (low use) 28 28 1.8 1.8 1.8 0.70 1.8 8.1 2.0 14 143 27

60a 0.16 Recreational canoeist 7.4 7.4 7.2 7.2 7.2 0.84 7.2 7.4 2.0 12 121 28

Floodplain Direct Contact (Heavily Used Subareas)
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Table 8-7a.  Evaluation of attainment of RME IMPGs for human direct contact exposure areas for combined SED/FP scenarios.
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10-4 Cancer Risk (RME)
Floodplain Post-Remediation EPC (mg/kg) /
Projected Sediment Concentrations (mg/kg)
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10-6 Cancer Risk (RME) 10-5 Cancer Risk (RME)

    

Non-cancer (RME)

Exposure Scenario

SA 1 57 Sediment exposure, adult / older child --- 12 1.6 0.057 0.054 0.076 0.16 7.0 1.3 >250 96 9 9 13 5 >250 13 35 2 2 2 3 2 2 135 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0

SA 2 133 Sediment exposure, adult / older child --- 16 8.7 0.20 0.17 0.10 0.16 16 1.3 >250 >250 15 16 27 10 >250 13 86 11 14 14 23 8 83 135 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0

SA 3 11 Sediment exposure, adult / older child --- 23 1.7 0.21 0.24 0.17 0.15 11 1.3 >250 92 18 19 38 12 >250 13 120 10 17 17 29 10 37 135 0 0 0 0 0 0 0 31 22 9 15 16 21 7 5

SA 4 2.0 Sediment exposure, adult / older child --- 3.4 3.2 3.2 1.2 0.038 0.18 3.4 1.3 >250 >250 >250 19 40 12 >250 13 0 0 0 0 0 0 0 135 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0

SA 5 3.2 Sediment exposure, adult / older child --- 4.2 4.1 4.1 0.10 0.044 0.021 4.1 1.3 >250 >250 >250 19 41 12 >250 13 0 0 0 0 0 0 0 135 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0

SA 6 4.3 Sediment exposure, adult / older child --- 1.2 1.2 1.3 0.44 0.014 0.013 1.2 1.3 34 34 26 20 34 13 37 13 0 0 0 0 0 0 0 135 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0

SA 7 2.4 Sediment exposure, adult / older child --- 7.6 7.0 7.5 2.1 0.055 0.35 7.6 1.3 >250 >250 >250 >250 42 13 >250 13 0 0 0 0 0 0 0 135 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0

SA 8 8.0 Sediment exposure, adult / older child --- 3.0 2.9 0.29 0.095 0.072 0.17 3.0 1.3 >250 >250 18 21 48 14 >250 13 0 0 0 0 0 0 0 135 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0

Key:
= post-remediation EPC is higher than IMPG
= post-remediation EPC is lower than IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results 
                 as described in Section 3.2.1 of the CMS Report 

Notes:

1 See Revised CMS Report Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively.
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 For scenarios that contain more than one receptor (e.g., adult plus older child and/or young child), the lowest IMPG was utilized in the comparison to the post-remediation EPC.
5 IMPGs less than 2 mg/kg were set to 2 mg/kg, because that concentration is fully protective for direct contact with soil under an unrestricted use scenario.

Sediment Human Direct Contact
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Table 8-7b.  Evaluation of attainment of CTE IMPGs for human direct contact exposure areas for combined SED/FP scenarios.
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1 15 Medium-use general recreation, adult / older child 32 32 23 21 21 1.6 6.3 32 51 514 5143 176

2 27 High-use general recreation, adult / older child 25 25 20 14 14 1.9 14 25 51 514 5143 176

2a 2.3 Low-use general recreation, older child 52 52 42 21 21 1.5 21 51 103 1029 10286 353

2b 2.0 High-use general recreation, older child 31 31 27 27 27 3.8 27 27 51 514 5143 176

3 0.38 High-use general recreation, adult 7.8 7.8 7.8 7.8 7.8 2.0 7.8 7.8 63 630 6305 234

4 3.2 High-use general recreation, adult / older child / young child (low use) 27 27 14 14 14 1.6 14 26 37 368 3684 63

5 2.5 High-use general recreation, adult / older child 58 58 25 14 14 2.0 14 27 51 514 5143 176

6 3.8 Low-use general recreation, adult 75 75 28 28 28 1.3 25 75 126 1261 12610 468

7 5.9 High-use general recreation, adult / older child 25 25 25 14 14 2.0 14 25 51 514 5143 176

8 0.60 Recreational canoeist 40 40 28 12 12 2.0 12 28 13 129 1286 73

9 0.042 Low-use general recreation, older child 27 27 27 27 27 12 27 27 103 1029 10286 353

10 59 High-use general recreation, adult / young child (high use) 10 10 4.6 4.6 4.6 2.0 4.6 4.6 18 184 1842 32

10a 8.0 High-use general recreation, adult / young child (high use) 22 22 4.5 4.5 4.5 2.0 4.5 4.5 18 184 1842 32

11 2.5 High-use general recreation, adult 18 18 18 14 14 2.0 14 18 63 630 6305 234

12 4.8 High-use general recreation, adult / older child / young child (low use) 14 14 14 5.3 5.3 1.6 5.3 14 37 368 3684 63

13 5.9 High-use general recreation, adult 28 28 27 13 13 2.0 13 28 63 630 6305 234

14 4.1 High-use general recreation, adult 2.7 2.7 2.6 2.6 2.6 1.6 2.6 2.7 63 630 6305 234

15 0.87 High-use general recreation, adult 2.2 2.2 2.2 2.2 2.2 2.0 2.2 2.2 63 630 6305 234

16 2.5 High-use general recreation, adult 41 41 38 14 14 2.0 14 38 63 630 6305 234

17 8.5 High-use general recreation, adult 15 15 15 14 14 2.0 14 15 63 630 6305 234

18 17 Medium-use general recreation, adult 46 46 46 21 21 2.1 19 46 63 630 6305 234

19 36 High-use general recreation, adult 83 83 20 14 14 1.6 14 38 63 630 6305 234

20 9.1 High-use general recreation, adult 34 34 22 14 14 2.0 9.0 34 63 630 6305 234

21 2.9 High-use general recreation, adult / older child 5.7 5.7 5.1 5.7 5.7 2.0 5.0 5.7 51 514 5143 176

22 19 High-use general recreation, adult / older child 28 28 23 14 14 1.5 13 26 51 514 5143 176

22a 1.8 Dirt biking/ATVing 93 93 8.2 8.2 8.2 2.0 8.2 8.2 29 290 2901 99

23 0.28 Medium-use general recreation, older child 11 11 11 11 11 5.8 10 11 51 514 5143 176

24 10 High-use general recreation, adult 31 31 26 13 13 1.3 12 31 63 630 6305 234

25 0.51 High-use general recreation, older child 30 30 27 27 27 3.9 16 27 51 514 5143 176

26a 48 High-use general recreation, adult / older child 7.0 7.0 6.9 6.9 6.9 1.9 6.9 7.0 51 514 5143 176

26b 7.6 Agricultural use (based on direct contact by farmer) 1.3 1.3 1.3 1.3 1.3 0.68 1.3 1.3 42 419 4195 348

26_F 55 High-use general recreation, adult / older child 6.1 6.1 6.0 6.0 6.0 1.7 6.0 6.1 51 514 5143 176

27 6.3 High-use general recreation, adult / older child 2.5 2.5 2.5 2.5 2.5 2.0 2.5 2.5 51 514 5143 176

27a 0.38 Dirt biking/ATVing 4.3 4.3 4.3 4.3 4.3 2.0 4.3 4.3 29 290 2901 99

28 0.21 High-use general recreation, adult / older child / young child (low use) 21 21 21 13 13 2.0 13 21 37 368 3684 63

28a 0.071 Dirt biking/ATVing 21 21 4.3 4.3 4.3 2.0 4.3 4.3 29 290 2901 99

29 0.34 Low-use general recreation, adult / older child 21 21 21 21 21 4.3 21 21 103 1029 10286 353

30 0.19 High-use general recreation, adult / older child 18 18 18 14 14 2.0 14 18 51 514 5143 176

31 5.0 High-use general recreation, adult / older child 18 18 17 14 14 2.0 14 17 51 514 5143 176

31a 0.61 High-use general recreation, adult / older child 42 42 25 3.9 3.9 2.0 3.9 25 51 514 5143 176

32 6.8 High-use general recreation, adult 50 50 38 14 14 2.0 14 38 63 630 6305 234

33 30 High-use general recreation, adult 21 21 19 14 14 2.0 14 21 63 630 6305 234

34 7.8 Medium-use general recreation, adult 27 27 27 21 21 2.1 18 27 63 630 6305 234

35 25 High-use general recreation, adult / older child 22 22 22 14 14 2.0 14 22 51 514 5143 176

35a 1.2 High-use general recreation, adult / older child 44 44 13 4.4 4.4 2.0 4.4 27 51 514 5143 176

36a 16 Low-use commercial (groundskeeper scenario) 25 25 24 24 24 8.0 24 25 166 1664 16642 571

36b 2.2 Agricultural use (based on direct contact by farmer) 15 15 15 12 12 2.0 12 15 42 419 4195 348

37 20 High-use general recreation, adult / older child 18 18 16 13 13 1.7 12 18 51 514 5143 176

10-4 Cancer Risk (CTE) Non-cancer (CTE)10-6 Cancer Risk (CTE) 10-5 Cancer Risk (CTE)
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Table 8-7b.  Evaluation of attainment of CTE IMPGs for human direct contact exposure areas for combined SED/FP scenarios.
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37a 1.4 Bank fishing 61 61 26 26 26 2.6 26 42 52 524 5237 180

37b 2.3 High-use general recreation, adult / older child 27 27 4.3 6.7 6.7 2.0 4.3 24 51 514 5143 176

38 13 High-use general recreation, adult 23 23 22 14 14 1.6 14 22 63 630 6305 234

38a 1.4 Bank fishing 71 71 42 18 18 2.6 18 42 52 524 5237 180

39 3.5 Marathon canoeist 30 30 6.8 6.8 6.8 2.0 6.3 13 5.8 58 575 25

40 98 High-use general recreation, adult / young child (low use) 19 19 13 13 13 1.5 4.9 19 37 368 3684 63

40a 4.6 Bank fishing 120 120 42 25 25 2.6 22 42 52 524 5237 180

40b 1.1 High-use general recreation, adult / young child (low use) 11 11 11 11 11 2.0 11 11 37 368 3684 63

41 20 Medium-use general recreation, adult 27 27 24 21 21 1.8 20 26 63 630 6305 234

41a 2.4 Bank fishing 53 53 39 26 26 2.6 25 42 52 524 5237 180

42 14 Medium-use general recreation, adult 32 32 32 21 21 2.1 21 32 63 630 6305 234

42a 0.94 Bank fishing 25 25 25 25 25 2.6 25 25 52 524 5237 180

43 1.5 Medium-use general recreation, adult 27 27 27 14 14 2.1 6.3 27 63 630 6305 234

43a 0.24 Bank fishing 69 69 32 25 25 2.6 6.7 32 52 524 5237 180

44 2.2 High-use general recreation, adult 27 27 27 14 14 2.0 14 27 63 630 6305 234

45 17 High-use general recreation, adult 40 40 38 14 14 2.0 11 38 63 630 6305 234

46 7.2 High-use general recreation, adult 9.2 9.2 9.1 9.1 9.1 2.0 8.7 9.2 63 630 6305 234

47 1.0 Recreational canoeist 18 18 12 12 12 2.0 12 18 13 129 1286 73

47_F 0.12 Recreational canoeist 8.0 8.0 8.0 8.0 8.0 2.0 8.0 8.0 13 129 1286 73

48 6.5 High-use general recreation, adult 3.4 3.4 3.4 3.4 3.4 2.0 3.4 3.4 63 630 6305 234

49 7.7 Low-use general recreation, adult 63 63 63 43 43 4.3 33 63 126 1261 12610 468

50 69 Low-use general recreation, adult 7.4 7.4 7.4 7.4 7.4 4.3 5.9 7.4 126 1261 12610 468

50a 11 Waterfowl hunting 21 21 17 17 17 7.5 15 21 75 752 7518 399

51 87 Low-use general recreation, adult 7.1 7.1 7.1 7.1 7.1 4.3 6.7 7.1 126 1261 12610 468

51a 32 Waterfowl hunting 23 23 23 23 23 8.4 20 23 75 752 7518 399

52 0.9 Recreational canoeist 6.5 6.5 5.9 5.9 5.9 2.0 5.9 6.5 13 129 1286 73

53 0.7 Recreational canoeist 18 18 11 11 11 2.0 6.1 15 13 129 1286 73

54 13 High-use general recreation, adult 6.5 6.5 6.3 6.3 6.3 1.9 5.0 6.5 63 630 6305 234

55 18 High-use general recreation, adult / young child (low use) 11 11 11 11 11 2.0 11 11 37 368 3684 63

55a 5.0 Waterfowl hunting 42 42 42 42 42 8.6 42 42 75 752 7518 399

56 32 Medium-use general recreation, adult / older child 37 37 37 21 21 2.1 21 37 51 514 5143 176

56a 10 Waterfowl hunting 51 51 51 45 45 9.0 45 51 75 752 7518 399

57 13 High-use general recreation, adult / young child (low use) 5.8 5.8 5.7 5.7 5.7 2.0 5.6 5.8 37 368 3684 63

58 1.3 High-use general recreation, adult 65 65 12 12 12 2.0 3.6 37 63 630 6305 234

59 1.9 High-use general recreation, adult / young child (low use) 18 18 14 14 14 2.0 14 18 37 368 3684 63

59a 0.83 Bank fishing 23 23 18 18 18 2.6 18 23 52 524 5237 180

60 0.84 High-use general recreation, adult / young child (low use) 7.4 7.4 7.4 7.4 7.4 2.0 7.4 7.4 37 368 3684 63

60a 0.16 Recreational canoeist 13 13 12 12 12 0.95 12 13 13 129 1286 73

61 3.3 Utility worker 42 42 27 23 23 0.77 23 42 209 2093 20933 718

62 1.6 Utility worker 280 280 68 37 37 5.4 37 68 209 2093 20933 718

63 0.67 Utility worker 84 84 65 24 24 8.6 24 84 209 2093 20933 718

64 0.61 Utility worker 42 42 25 3.9 3.9 1.5 3.9 25 209 2093 20933 718

65 3.9 Utility worker 18 18 17 17 17 17 17 18 209 2093 20933 718

66 1.7 Utility worker 25 25 12 11 11 5.6 11 24 209 2093 20933 718

67 0.31 High-use general recreation, adult 11 11 11 11 11 2.0 11 11 63 630 6305 234

68 0.090 High-use general recreation, adult 9.1 9.1 9.1 9.1 9.1 2.0 9.1 9.1 63 630 6305 234

69 1.9 High-use general recreation, adult 9.9 9.9 9.9 9.9 9.9 2.0 9.9 9.9 63 630 6305 234

70 19 High-use general recreation, adult / young child (high use) 3.1 3.1 3.1 3.1 3.1 2.0 2.9 3.1 18 184 1842 32

70a 1.2 Bank fishing 5.8 5.8 5.8 5.8 5.8 2.6 5.8 5.8 52 524 5237 180
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Table 8-7b.  Evaluation of attainment of CTE IMPGs for human direct contact exposure areas for combined SED/FP scenarios.
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71 1.8 Bank fishing 5.5 5.5 5.5 5.5 5.5 2.6 5.5 5.5 52 524 5237 180

72 2.3 Bank fishing 11 11 11 11 11 2.6 11 11 52 524 5237 180

73 3.9 High-use general recreation, adult 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 63 630 6305 234

74 5.3 High-use general recreation, adult 5.4 5.4 5.4 5.4 5.4 2.0 5.4 5.4 63 630 6305 234

75 3.4 High-use general recreation, adult 15 15 15 14 14 2.0 14 15 63 630 6305 234

76 1.1 High-use general recreation, adult 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 63 630 6305 234

77 4.2 High-use general recreation, adult 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 63 630 6305 234

78 6.2 High-use general recreation, older child 3.9 3.9 3.9 3.9 3.9 3.8 3.9 3.9 51 514 5143 176

79 17 High-use general recreation, adult 3.1 3.1 3.1 3.1 3.1 2.0 3.1 3.1 63 630 6305 234

80a 9.5 Low-use general recreation, adult 7.7 7.7 7.7 7.7 7.7 3.9 7.7 7.7 126 1261 12610 468

80b 20 Agricultural use (based on direct contact by farmer) 0.77 0.77 0.77 0.77 0.77 0.12 0.77 0.77 42 419 4195 348

81 33 Low-use general recreation, adult 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 126 1261 12610 468

82 15 Low-use general recreation, adult 7.7 7.7 7.7 7.7 7.7 4.3 7.7 7.7 126 1261 12610 468

83 22 High-use commercial (groundskeeper scenario) 6.5 6.5 6.5 6.5 6.5 2.0 6.5 6.5 17 166 1664 57

84 8.5 Low-use general recreation, adult 4.7 4.7 4.7 4.7 4.7 4.3 4.7 4.7 126 1261 12610 468

85a 0.25 Recreational canoeist 8.5 8.5 8.5 8.5 8.5 2.0 8.5 8.5 13 129 1286 73

85b 10 High-use general recreation, older child 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 51 514 5143 176

86 118 High-use commercial (groundskeeper scenario) 2.5 2.5 2.5 2.5 2.5 2.0 2.5 2.5 17 166 1664 57

87 10 High-use general recreation, adult / young child (high use) 15 15 4.6 4.6 4.6 2.0 4.6 4.6 18 184 1842 32

87a 0.88 Bank fishing 9.1 9.1 6.6 6.6 6.6 2.6 6.6 6.6 52 524 5237 180

88 1.1 Medium-use general recreation, older child 13 13 13 13 13 5.8 13 13 51 514 5143 176

89 4.3 High-use general recreation, adult 6.3 6.3 6.3 6.3 6.3 2.0 6.3 6.3 63 630 6305 234

90 8.9 High-use general recreation, adult / older child 6.1 6.1 6.1 6.1 6.1 2.0 6.1 6.1 51 514 5143 176

4 0.71 High-use general recreation, adult / older child / young child (low use) 67 67 9.3 9.3 9.3 0.64 9.3 21 37 368 3684 63

12 1.5 High-use general recreation, adult / older child / young child (low use) 15 15 11 11 11 1.3 11 11 37 368 3684 63

26a 2.2 High-use general recreation, adult / older child 1.9 1.9 1.9 1.9 1.9 0.27 1.9 1.9 51 514 5143 176

37b 0.31 High-use general recreation, adult / older child 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 51 514 5143 176

39 0.15 Marathon canoeist 52 52 4.9 4.9 4.9 2.0 4.9 8.6 5.8 58.0 575 25

40 5.2 High-use general recreation, adult / young child (low use) 90 90 3.5 3.5 3.5 1.4 3.5 27 37 368 3684 63

47 0.18 Recreational canoeist 6.4 6.4 0.62 0.62 0.62 0.62 0.61 6.4 13 129 1286 73

52 0.25 Recreational canoeist 6.6 6.6 4.4 4.4 4.4 2.0 4.4 6.6 13 129 1286 73

53 0.35 Recreational canoeist 408 408 5.3 5.3 5.3 0.80 5.2 8.3 13 129 1286 73

58 0.16 High-use general recreation, adult 22 22 0.59 0.59 0.59 0.59 0.59 22 63 630 6305 234

59 0.15 High-use general recreation, adult / young child (low use) 28 28 1.8 1.8 1.8 0.70 1.8 8.1 37 368 3684 63

60a 0.16 Recreational canoeist 7.4 7.4 7.2 7.2 7.2 0.84 7.2 7.4 13 129 1286 73

Floodplain Direct Contact (Heavily Used Subareas)
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Table 8-7b.  Evaluation of attainment of CTE IMPGs for human direct contact exposure areas for combined SED/FP scenarios.
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SA 1 57 Sediment exposure, adult / older child --- 12 1.6 0.057 0.054 0.076 0.16 7.0 28 0 0 0 0 0 0 0 280 0 0 0 0 0 0 0 2800 0 0 0 0 0 0 0 125 0 0 0 0 0 0 0

SA 2 133 Sediment exposure, adult / older child --- 16 8.7 0.20 0.17 0.10 0.16 16 28 0 0 0 0 0 0 0 280 0 0 0 0 0 0 0 2800 0 0 0 0 0 0 0 125 0 0 0 0 0 0 0

SA 3 11 Sediment exposure, adult / older child --- 23 1.7 0.21 0.24 0.17 0.15 11 28 30 9 15 16 27 8 5 280 0 0 0 0 0 0 0 2800 0 0 0 0 0 0 0 125 0 0 0 0 0 0 0

SA 4 2.0 Sediment exposure, adult / older child --- 3.4 3.2 3.2 1.2 0.038 0.18 3.4 28 0 0 0 0 0 0 0 280 0 0 0 0 0 0 0 2800 0 0 0 0 0 0 0 125 0 0 0 0 0 0 0

SA 5 3.2 Sediment exposure, adult / older child --- 4.2 4.1 4.1 0.10 0.044 0.021 4.1 28 0 0 0 0 0 0 0 280 0 0 0 0 0 0 0 2800 0 0 0 0 0 0 0 125 0 0 0 0 0 0 0

SA 6 4.3 Sediment exposure, adult / older child --- 1.2 1.2 1.3 0.44 0.014 0.013 1.2 28 0 0 0 0 0 0 0 280 0 0 0 0 0 0 0 2800 0 0 0 0 0 0 0 125 0 0 0 0 0 0 0

SA 7 2.4 Sediment exposure, adult / older child --- 7.6 7.0 7.5 2.1 0.055 0.35 7.6 28 0 0 0 0 0 0 0 280 0 0 0 0 0 0 0 2800 0 0 0 0 0 0 0 125 0 0 0 0 0 0 0

SA 8 8.0 Sediment exposure, adult / older child --- 3.0 2.9 0.29 0.095 0.072 0.17 3.0 28 0 0 0 0 0 0 0 280 0 0 0 0 0 0 0 2800 0 0 0 0 0 0 0 125 0 0 0 0 0 0 0

Key:
= post-remediation EPC is higher than IMPG
= post-remediation EPC is lower than IMPG

<value> = time to achieve predicted by the model 
<value> = time to achieve based on highly uncertain extrapolation of the model results 
                 as described in Section 3.2.1 of the CMS Report 

Notes:

1 See Revised CMS Report Figures 4-1 and 4-2 for direct contact exposure areas in Reaches 5 through 8, and Heavily Used Subareas, respectively.
2 Area only includes the portion of the exposure area within the 1 mg/kg PCB isopleth (Reaches 5/6) or the 100-year floodplain (Reaches 7/8).
3 EPC is calculated for top 1-ft floodplain soil, except in Heavily Used Subareas where it is calculated for top 3-ft floodplain soil.
4 For scenarios that contain more than one receptor (e.g., adult plus older child and/or young child), the lowest IMPG was utilized in the comparison to the post-remediation EPC.
5 IMPGs less than 2 mg/kg were set to 2 mg/kg, because that concentration is fully protective for direct contact with soil under an unrestricted use scenario.

Sediment Human Direct Contact (Older Child)
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Table 8-9.  Evaluation of IMPG attainment for human consumption of floodplain agricultural products for combined SED/FP scenarios.
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FA 1 0.78 0.78 0.78 0.78 0.78 0.65 0.78 0.78 0.68 6.8 68 7.7 36

FA 2 14 14 14 13 13 2.6 13 14 2.6 26 259 29 138

FA 3 0.34 0.34 0.34 0.34 0.34 0.22 0.34 0.34 0.29 2.9 29 3.2 15
FA 4 0.38 0.38 0.38 0.38 0.38 0.24 0.38 0.38 0.24 2.4 24 2.7 13
FA 5 0.25 0.25 0.25 0.25 0.25 0.020 0.25 0.25 0.24 2.4 24 2.7 13
FA 6 0.25 0.25 0.25 0.25 0.25 0.13 0.25 0.25 0.24 2.4 24 2.7 13
FA 7 0.25 0.25 0.25 0.25 0.25 0.13 0.25 0.25 0.24 2.4 24 2.7 13

FA 8 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.34 3.4 34 3.8 18

FA 9 0.91 0.91 0.91 0.91 0.91 0.31 0.91 0.91 0.31 3.1 31 3.5 17

FA 10 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 2.1 21 206 23 110

FA 11 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 6.1 61 610 69 325

FA 12 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.38 3.8 38 4.3 20

FA 13 0.25 0.25 0.25 0.25 0.25 0.020 0.25 0.25 0.24 2.4 24 2.7 13

FA 14 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.55 5.5 55 6.2 29

FA 1 0.78 0.78 0.78 0.78 0.78 0.65 0.78 0.78 3.1 31 312 12 44

FA 2 14 14 14 13 13 2.6 13 14 12 119 1187 46 168

FA 3 0.34 0.34 0.34 0.34 0.34 0.22 0.34 0.34 1.3 13 132 5.2 19

FA 4 0.38 0.38 0.38 0.38 0.38 0.24 0.38 0.38 1.1 11 110 4.3 16

FA 5 0.25 0.25 0.25 0.25 0.25 0.020 0.25 0.25 1.1 11 110 4.3 16

FA 6 0.25 0.25 0.25 0.25 0.25 0.13 0.25 0.25 1.1 11 110 4.3 16

FA 7 0.25 0.25 0.25 0.25 0.25 0.13 0.25 0.25 1.1 11 110 4.3 16

FA 8 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 1.5 15 154 6.0 22

FA 9 0.91 0.91 0.91 0.91 0.91 0.31 0.91 0.91 1.4 14 143 5.6 20

FA 10 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 9.5 95 946 37 134

FA 11 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 28 279 2794 109 396

FA 12 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 1.8 18 176 6.9 25

FA 13 0.25 0.25 0.25 0.25 0.25 0.020 0.25 0.25 1.1 11 110 4.3 16

FA 14 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 2.5 25 253 9.9 36

Key:
= post-remediation EPC is higher than IMPG

= post-remediation EPC is lower than IMPG

Notes:

1 See Revised CMS Figure 4-4 for farm areas in Reaches 5 through 8.
2 EPC is calculated for top 1 ft floodplain soil.
3 IMPG values for agricultural products consumption include an adjustment to account for the areas outside the 1 mg/kg PCB isopleth/100-year floodplain (see Revised CMS Report Table 4-2).
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Table 8-11.  Evaluation of IMPG attainment for human consumption of fish for combined SED/FP scenarios.
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5A 7.3 0.25 0.26 0.26 0.17 0.31 4.2 >250 237 249 230 >250 234 >250 >250 149 156 146 188 151 >250 >250 62 64 62 74 68 >250 >250 137 144 134 172 140 >250 >250 105 109 103 129 109 >250

5B 9.3 3.0 0.23 0.22 0.15 0.27 6.6 >250 >250 >250 235 >250 232 >250 >250 >250 159 145 186 148 >250 >250 >250 59 56 70 63 >250 >250 >250 146 133 170 136 >250 >250 >250 108 99 125 104 >250

5C 7.4 1.8 0.17 0.16 0.11 0.18 5.8 >250 >250 >250 242 >250 229 >250 >250 >250 159 143 179 139 >250 >250 207 44 44 48 51 >250 >250 >250 143 129 161 127 >250 >250 >250 100 92 111 93 >250

5D 9.5 6.3 0.36 0.35 0.29 0.41 11 >250 >250 >250 >250 >250 IT >250 >250 195 >250 >250 >250 IT >250 >250 138 >250 >250 117 IT >250 >250 187 >250 >250 >250 IT >250 >250 165 >250 >250 >250 IT >250

6 (WP) 8.6 0.71 0.18 0.17 0.13 0.16 3.7 >250 >250 >250 >250 >250 231 >250 >250 >250 187 170 193 138 >250 >250 >250 50 48 51 44 >250 >250 >250 168 153 174 125 >250 >250 >250 116 106 122 89 >250

7A 6.4 1.3 0.42 0.40 0.34 0.42 4.2 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 233 138 112 166 120 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 207 >250 219 >250

7B 5.7 2.1 1.6 0.41 0.10 0.21 4.2 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 205 >250 >250 >250 >250 >250 >250 46 60 >250 >250 >250 >250 >250 181 245 >250 >250 >250 >250 >250 116 164 >250

7C 6.3 1.8 1.0 0.20 0.12 0.20 4.4 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 181 200 171 >250 >250 >250 >250 53 52 52 >250 >250 >250 >250 164 180 155 >250 >250 >250 >250 116 123 110 >250

7D 5.5 1.4 0.79 0.70 0.63 0.75 3.7 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 210 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250

7E 4.1 1.0 0.57 0.34 0.18 0.22 2.8 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 213 >250 209 >250 >250 154 173 83 64 61 >250 >250 >250 >250 195 >250 189 >250 >250 224 >250 146 174 133 >250

7F 3.2 0.82 0.49 0.45 0.38 0.45 2.2 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 195 165 128 182 140 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 228 >250 >250 >250

7G 3.5 1.3 1.0 0.40 0.15 0.22 2.6 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 154 52 63 >250 >250 >250 >250 >250 >250 232 >250 >250 >250 >250 >250 176 158 >250

7H 2.8 0.72 0.43 0.39 0.35 0.39 1.9 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 219 174 139 226 147 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250

8 (RP) 3.6 1.6 0.34 0.22 0.17 0.24 2.7 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 65 63 72 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 177 204 182 >250

BBD 0.16 0.04 0.01 0.009 0.006 0.009 0.1 >250 244 126 91 116 101 >250 230 94 40 36 60 34 246 31 11 11 18 15 13 17 203 74 27 28 56 25 210 128 22 21 22 34 16 111

LL 0.11 0.03 0.009 0.006 0.005 0.006 0.08 >250 222 113 82 106 90 >250 200 72 33 31 57 26 207 26 9 8 9 11 11 9 173 52 24 25 55 21 171 98 17 19 20 31 15 72

LZ 0.08 0.02 0.006 0.005 0.004 0.004 0.05 >250 199 99 73 96 78 >250 170 49 25 26 56 23 167 6 6 4 6 7 9 6 143 34 22 23 54 18 131 68 12 15 19 17 13 27

LH 0.08 0.02 0.006 0.004 0.003 0.004 0.05 >250 197 97 72 94 77 >250 167 46 25 26 56 22 162 5 5 4 5 6 8 4 140 27 22 23 41 18 126 65 12 11 19 17 13 26

5A 7.3 0.25 0.26 0.26 0.17 0.31 4.2 >250 191 200 186 242 190 >250 >250 103 108 102 127 108 >250 240 15 15 15 17 19 186 >250 106 111 105 131 111 >250 >250 80 82 79 96 85 >250

5B 9.3 3.0 0.23 0.22 0.15 0.27 6.6 >250 >250 207 188 242 188 >250 >250 >250 106 98 123 103 >250 >250 213 16 16 20 15 >250 >250 >250 110 101 128 106 >250 >250 >250 79 74 91 80 >250

5C 7.4 1.8 0.17 0.16 0.11 0.18 5.8 >250 >250 213 190 241 181 >250 >250 >250 98 91 110 91 >250 >250 123 19 20 31 14 >250 >250 >250 102 94 114 94 >250 >250 239 67 63 76 67 500

5D 9.5 6.3 0.36 0.35 0.29 0.41 11 >250 221 >250 >250 >250 IT >250 >250 165 >250 >250 >250 IT >250 >250 108 21 21 31 15 239 >250 167 >250 >250 >250 IT >250 >250 149 >250 >250 173 IT >250

6 (WP) 8.6 0.71 0.18 0.17 0.13 0.16 3.7 >250 >250 >250 229 >250 182 >250 >250 >250 114 105 120 88 >250 >250 79 22 23 41 16 189 >250 >250 119 109 125 91 >250 >250 >250 75 71 82 62 >250

7A 6.4 1.3 0.42 0.40 0.34 0.42 4.2 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 205 >250 216 >250 >250 117 24 24 43 120 235 >250 >250 >250 211 >250 223 >250 >250 >250 188 151 234 161 >250

7B 5.7 2.1 1.6 0.41 0.10 0.21 4.2 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 114 162 >250 >250 232 >250 23 43 15 >250 >250 >250 >250 >250 120 169 >250 >250 >250 >250 >250 70 103 >250

7C 6.3 1.8 1.0 0.20 0.12 0.20 4.4 >250 >250 >250 242 >250 228 >250 >250 >250 >250 114 121 108 >250 >250 197 166 23 44 16 >250 >250 >250 >250 118 126 112 >250 >250 >250 >250 79 82 76 >250

7D 5.5 1.4 0.79 0.70 0.63 0.75 3.7 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 142 83 62 76 74 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250

7E 4.1 1.0 0.57 0.34 0.18 0.22 2.8 >250 >250 >250 >250 >250 >250 >250 >250 222 >250 144 171 131 >250 232 79 38 23 44 16 224 >250 227 >250 149 179 136 >250 >250 183 223 109 110 91 >250

7F 3.2 0.82 0.49 0.45 0.38 0.45 2.2 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 225 >250 251 >250 205 75 25 26 45 21 >250 >250 >250 >250 232 >250 >250 >250 >250 240 219 169 >250 187 >250

7G 3.5 1.3 1.0 0.40 0.15 0.22 2.6 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 172 155 >250 243 156 142 23 45 16 >250 >250 >250 >250 >250 182 162 >250 >250 >250 >250 218 101 102 >250

7H 2.8 0.72 0.43 0.39 0.35 0.39 1.9 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 188 66 23 23 46 16 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 242 196 >250 210 >250

8 (RP) 3.6 1.6 0.34 0.22 0.17 0.24 2.7 >250 >250 >250 >250 >250 >250 >250 >250 >250 >250 173 200 179 >250 233 190 22 24 53 18 >250 >250 >250 >250 181 210 187 >250 >250 >250 >250 111 120 117 >250

BBD 0.16 0.04 0.01 0.009 0.006 0.009 0.1 >250 165 >250 59 79 60 >250 125 22 21 22 34 16 107 0 0 0 0 0 0 0 132 26 21 22 39 17 116 71 11 11 18 15 13 17

LL 0.11 0.03 0.009 0.006 0.005 0.006 0.08 >250 143 64 51 68 50 >250 96 17 19 20 31 15 68 0 0 0 0 0 0 0 103 19 20 21 32 16 77 26 9 8 9 11 11 9

LZ 0.08 0.02 0.006 0.005 0.004 0.004 0.05 >250 120 51 38 62 36 >250 66 12 15 19 17 13 27 0 0 0 0 0 0 0 73 14 18 20 26 14 41 6 6 4 6 7 9 6

LH 0.08 0.02 0.006 0.004 0.003 0.004 0.05 >250 117 50 37 62 35 >250 62 12 11 19 17 13 26 0 0 0 0 0 0 0 69 13 18 19 22 14 37 5 5 4 5 6 8 4

0.026 0.062

River
Reach

Human Consumption of Fish (Bass Fillets, Deterministic RME)

Average Fish (fillet) Concentrations (mg/kg)1,2 10-6 Cancer Risk 10-5 Cancer Risk 10-4 Cancer Risk

0.12

Non-Cancer: Child Non-Cancer: Adult

Human Consumption of Fish (Bass Fillets, Probabilistic RME (5th percentile))

0.0019 0.019 0.19

0.0064 0.064 0.64 0.059
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Table 8-11.  Evaluation of IMPG attainment for human consumption of fish for combined SED/FP scenarios.
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Reach

       

Average Fish (fillet) Concentrations (mg/kg)1,2 10-6 Cancer Risk 10-5 Cancer Risk 10-4 Cancer Risk Non-Cancer: Child Non-Cancer: Adult

5A 7.3 0.25 0.26 0.26 0.17 0.31 4.2 >250 113 118 111 141 117 >250 >250 22 22 22 23 35 205 82 8 8 8 10 8 36 >250 62 64 62 74 68 >250 >250 26 26 26 39 38 214

5B 9.3 3.0 0.23 0.22 0.15 0.27 6.6 >250 >250 118 109 137 113 >250 >250 241 18 18 21 22 >250 123 12 10 10 14 9 81 >250 >250 59 56 70 63 >250 >250 >250 21 20 23 34 >250

5C 7.4 1.8 0.17 0.16 0.11 0.18 5.8 >250 >250 111 102 125 102 >250 >250 142 20 20 32 15 >250 98 10 14 14 17 10 69 >250 207 44 44 48 51 >250 >250 151 20 21 32 16 >250

5D 9.5 6.3 0.36 0.35 0.29 0.41 11 >250 171 >250 >250 >250 IT >250 >250 115 21 21 31 16 >250 136 58 17 17 27 12 108 >250 138 >250 >250 117 IT >250 >250 118 22 22 32 24 >250

6 (WP) 8.6 0.71 0.18 0.17 0.13 0.16 3.7 >250 >250 130 119 136 99 >250 >250 134 22 23 42 16 209 132 11 18 19 37 12 25 >250 >250 50 48 51 44 >250 >250 161 23 24 42 17 219

7A 6.4 1.3 0.42 0.40 0.34 0.42 4.2 >250 >250 >250 227 >250 240 >250 >250 142 36 33 44 37 >250 78 9 10 10 12 11 26 >250 233 138 112 166 120 >250 >250 155 48 41 48 48 >250

7B 5.7 2.1 1.6 0.41 0.10 0.21 4.2 >250 >250 >250 >250 134 186 >250 >250 >250 >250 23 43 16 >250 69 9 10 10 12 11 26 >250 >250 >250 >250 46 60 >250 >250 >250 >250 23 43 16 >250

7C 6.3 1.8 1.0 0.20 0.12 0.20 4.4 >250 >250 >250 129 138 122 >250 >250 234 227 24 45 17 >250 78 10 10 10 13 12 36 >250 >250 >250 53 52 52 >250 >250 >250 >250 24 45 18 >250

7D 5.5 1.4 0.79 0.70 0.63 0.75 3.7 >250 >250 >250 >250 >250 >250 >250 >250 174 124 94 127 114 >250 64 9 9 10 12 11 11 >250 >250 >250 210 >250 >250 >250 >250 189 144 110 153 134 >250

7E 4.1 1.0 0.57 0.34 0.18 0.22 2.8 >250 239 >250 159 197 148 >250 >250 96 69 24 45 17 >250 34 9 7 9 11 11 9 >250 154 173 83 64 61 >250 >250 104 84 24 45 17 >250

7F 3.2 0.82 0.49 0.45 0.38 0.45 2.2 >250 >250 >250 249 >250 >250 >250 231 102 51 41 48 39 >250 9 8 6 8 10 10 8 >250 195 165 128 182 140 >250 244 114 68 55 61 56 >250

7G 3.5 1.3 1.0 0.40 0.15 0.22 2.6 >250 >250 >250 >250 203 178 >250 >250 196 193 24 46 17 >250 10 8 6 8 11 10 8 >250 >250 >250 154 52 63 >250 >250 216 218 24 47 18 >250

7H 2.8 0.72 0.43 0.39 0.35 0.39 1.9 >250 >250 >250 >250 >250 >250 >250 214 99 34 26 47 22 >250 7 7 5 7 8 9 6 >250 219 174 139 226 147 >250 226 116 51 37 48 35 >250

8 (RP) 3.6 1.6 0.34 0.22 0.17 0.24 2.7 >250 >250 >250 200 234 205 >250 >250 231 23 25 53 19 >250 10 8 6 8 11 11 8 >250 >250 >250 65 63 72 >250 >250 >250 24 25 54 19 >250

BBD 0.16 0.04 0.01 0.009 0.006 0.009 0.1 148 37 22 23 54 19 138 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 11 11 18 15 13 17 0 0 0 0 0 0 0

LL 0.11 0.03 0.009 0.006 0.005 0.006 0.08 119 23 21 22 36 17 99 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 9 8 9 11 11 9 0 0 0 0 0 0 0

LZ 0.08 0.02 0.006 0.005 0.004 0.004 0.05 89 17 19 20 31 15 58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 4 6 7 9 6 0 0 0 0 0 0 0

LH 0.08 0.02 0.006 0.004 0.003 0.004 0.05 85 17 19 20 31 15 54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 4 5 6 8 4 0 0 0 0 0 0 0

5A 7.3 0.25 0.26 0.26 0.17 0.31 4.2 >250 108 112 106 133 112 >250 249 18 18 18 18 23 194 71 7 7 7 9 7 26 232 14 14 14 16 16 179 174 11 11 11 13 10 125

5B 9.3 3.0 0.23 0.22 0.15 0.27 6.6 >250 >250 111 103 129 107 >250 >250 225 17 17 21 18 >250 107 11 10 10 13 9 65 >250 202 16 16 20 14 >250 >250 124 14 14 18 11 203

5C 7.4 1.8 0.17 0.16 0.11 0.18 5.8 >250 >250 104 96 116 96 >250 >250 131 19 20 31 14 >250 81 10 11 11 14 9 54 >250 116 19 19 31 14 >250 226 65 18 18 28 12 193

5D 9.5 6.3 0.36 0.35 0.29 0.41 11 >250 167 >250 >250 >250 IT >250 >250 111 21 21 31 15 341 122 54 17 17 27 11 122 >250 105 20 21 31 15 320 249 87 19 19 29 13 249

6 (WP) 8.6 0.71 0.18 0.17 0.13 0.16 3.7 >250 >250 121 111 127 93 198 >250 103 22 23 41 16 52 113 11 17 19 37 11 10 >250 53 22 23 41 15 180 >250 14 20 21 40 14 122

7A 6.4 1.3 0.42 0.40 0.34 0.42 4.2 >250 >250 >250 214 >250 226 >250 >250 128 25 25 43 25 246 63 9 9 9 11 11 11 >250 107 24 24 42 17 225 192 26 21 22 39 14 152

7B 5.7 2.1 1.6 0.41 0.10 0.21 4.2 >250 >250 >250 >250 122 172 >250 >250 250 >250 23 43 16 >250 52 9 9 9 11 11 11 >250 217 238 22 42 15 >250 201 103 63 21 41 14 193

7C 6.3 1.8 1.0 0.20 0.12 0.20 4.4 >250 >250 >250 120 128 114 >250 >250 213 192 24 44 17 >250 62 9 9 9 12 11 12 >250 182 141 23 44 16 >250 202 76 23 22 42 14 177

7D 5.5 1.4 0.79 0.70 0.63 0.75 3.7 >250 >250 >250 >250 >250 >250 >250 >250 155 101 76 98 91 >250 38 9 8 9 11 11 9 >250 129 68 51 60 58 >250 206 38 22 22 42 15 180

7E 4.1 1.0 0.57 0.34 0.18 0.22 2.8 >250 229 >250 151 182 138 >250 243 86 52 23 44 16 >250 11 8 6 8 10 10 8 222 73 27 23 44 15 212 149 23 21 21 40 14 124

7F 3.2 0.82 0.49 0.45 0.38 0.45 2.2 >250 >250 >250 235 >250 >250 >250 216 87 36 32 46 30 >250 7 7 5 7 8 9 7 195 65 24 24 44 17 236 122 19 20 21 33 14 113

7G 3.5 1.3 1.0 0.40 0.15 0.22 2.6 >250 >250 >250 >250 186 165 >250 >250 173 164 24 46 17 >250 8 7 5 7 9 9 7 231 140 122 23 45 16 >250 145 34 21 21 42 14 158

7H 2.8 0.72 0.43 0.39 0.35 0.39 1.9 >250 >250 >250 >250 >250 >250 >250 199 80 24 24 46 17 >250 4 5 3 5 7 8 3 178 52 22 23 45 16 >250 106 15 19 20 32 13 99

8 (RP) 3.6 1.6 0.34 0.22 0.17 0.24 2.7 >250 >250 >250 185 215 190 >250 246 208 23 24 53 18 >250 7 7 5 7 9 10 6 222 174 22 24 52 18 >250 141 58 20 22 50 16 182

BBD 0.16 0.04 0.01 0.009 0.006 0.009 0.1 135 26 21 22 39 17 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LL 0.11 0.03 0.009 0.006 0.005 0.006 0.08 106 19 20 21 32 16 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LZ 0.08 0.02 0.006 0.005 0.004 0.004 0.05 75 14 18 20 26 14 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LH 0.08 0.02 0.006 0.004 0.003 0.004 0.05 72 13 18 19 22 14 37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Key: Notes:
= post-remediation EPC is higher than IMPG 1  Model endpoint concentrations after projection (autumn average); whole body concentrations divided by a factor of 5.0 to convert to fillet basis
= post-remediation EPC is lower than IMPG 2   Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.

<value> = time to achieve predicted by the model CTE = central tendency exposure
<value> = time to achieve based on highly uncertain extrapolation of the model results as described in Section 3.2.1 of the Revised CMS Report RME = reasonable maximum exposure

BBD:  Bulls Bridge Dam Impoundment;  LL:  Lake Lillinonah;  LZ:  Lake Zoar;  LH:  Lake Housatonic

Human Consumption of Fish (Bass Fillets, Deterministic CTE)

0.49 4.9 0.19

5.7 0.71 1.5

0.43

Human Consumption of Fish (Bass Fillets, Probabilistic CTE (50th percentile))

0.057 0.57

0.049



ktr - I:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Tables\IMPG_attainment\Combined alternatives\Combined_Alt_Blue_Table_Template_NEW_20100924.xls - Sediment Benthics
10/6/2010 - 7:56 AM

Table 8-12.  Evaluation of attainment of IMPGs for benthic invertebrates for combined SED/FP alternatives.
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5A R5A_01 1.9 0.33 0.33 0.33 0.11 0.31 3.3 3 10 46 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 IT  / 2
R5A_02 3.7 0.18 0.17 0.17 0.084 0.20 0.92 3 10 63  / 20 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1 1 / 1
R5A_03 6.4 0.12 0.13 0.14 0.23 0.21 4.8 3 10 67  / 40 2 / 2 2 / 2 2 / 2 2 / 2 1 / 1 59  / 36
R5A_04 29 0.071 0.071 0.070 0.37 0.29 27 3 10 >250 / >250 2 / 2 2 / 2 2 / 2 3 / 3 1 / 1 >250 / >250
R5A_05 13 0.032 0.033 0.032 0.067 0.26 1.1 3 10 199 / 78 2 / 2 2 / 2 2 / 2 3 / 3 1 / 1 1 / 1
R5A_06 7.7 0.043 0.044 0.045 0.28 0.13 2.3 3 10 IT  / 12 3 / 2 3 / 2 3 / 2 4 / 3 2 / 1 2 / 1
R5A_07 15 0.062 0.075 0.063 0.070 0.22 0.77 3 10 244 / 98 3 / 3 3 / 3 3 / 3 6 / 5 2 / 2 2 / 2
R5A_08 17 0.028 0.024 0.023 0.021 0.18 14 3 10 >250 / 133 4 / 4 4 / 4 4 / 4 6 / 6 2 / 2 245 / 98
R5A_09 9.9 0.022 0.021 0.021 0.027 0.11 9.9 3 10 >250  / 39 4 / 4 4 / 4 4 / 4 7 / 7 3 / 2 >250  / 51
R5A_10 16 0.020 0.020 0.020 0.022 0.19 17 3 10 >250 / >250 6 / 5 6 / 5 6 / 5 9 / 8 3 / 3 IT / IT
R5A_11 18 0.023 0.026 0.022 0.026 0.15 0.95 3 10 >250 / >250 7 / 7 7 / 7 7 / 7 11 / 10 4 / 4 4 / 3

5B R5B_01 9.6 9.1 0.043 0.035 0.030 0.083 9.8 3 10 >250  / 28 >250  / 21 9 / 8 9 / 8 13 / 12 5 / 4 >250  / 45
R5B_02 8.5 5.3 0.055 0.042 0.038 0.073 6.9 3 10 IT  / 0 125  / 0 10 / 0 10 / 0 14 / 0 5 / 0 IT  / 0
R5B_03 4.7 3.2 0.058 0.060 0.050 0.077 4.4 3 10 204  / 0 61  / 0 10 / 0 10 / 0 15 / 0 5 / 0 244  / 0
R5B_04 5.7 4.4 0.089 0.090 0.11 0.13 5.3 3 10 248  / 0 112  / 0 11 / 0 11 / 0 15 / 0 6 / 0 245  / 0
R5B_05 5.6 3.9 0.075 0.072 0.057 0.10 5.2 3 10 115  / 0 80  / 0 12 / 0 12 / 0 16 / 0 6 / 0 105  / 0

5C R5C_01 7.2 5.8 0.083 0.081 0.077 0.085 7.1 3 10 >250  / 0 118  / 0 13 / 0 13 / 0 19 / 0 7 / 2 >250  / 1
R5C_02 8.0 6.4 0.12 0.12 0.090 0.13 7.8 3 10 >250  / 8 148  / 6 13 / 6 13 / 6 20 / 7 7 / 7 >250  / 10
R5C_03 4.9 3.2 0.098 0.10 0.086 0.11 4.4 3 10 120  / 0 58  / 0 14 / 0 13 / 0 21 / 0 8 / 0 103  / 0
R5C_04 6.1 4.4 0.11 0.12 0.088 0.13 5.7 3 10 132  / 8 79  / 6 14 / 6 14 / 6 22 / 7 8 / 8 123  / 9
R5C_05 37 1.8 0.13 0.19 0.14 0.18 37 3 10 >250 / >250 8 / 8 14 / 14 14 / 14 24 / 23 8 / 8 >250 / >250
R5C_06 29 1.5 0.17 0.25 0.15 0.19 27 3 10 >250 / 194 9 / 9 15 / 15 16 / 16 28 / 27 10 / 10 >250 / 171

6 Woods Pond 16 1.5 0.24 0.21 0.16 0.13 3.7 3 10 210 / 97 10 / 10 18 / 17 18 / 18 37 / 33 11 / 11 73  / 5
0.43 0.41 0.41 0.41 0.41 0.41 0.42 3 10 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
4.2 3.9 4.0 0.92 0.044 0.17 4.1 3 10 >250  / 0 174  / 0 190  / 0 19 / 0 39 / 0 12 / 0 >250  / 0
4.1 4.0 4.0 0.092 0.048 0.027 4.1 3 10 >250  / 0 >250  / 0 >250  / 0 19 / 0 40 / 0 12 / 0 >250  / 0
1.4 0.92 0.94 0.90 0.87 0.95 1.2 3 10 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
1.2 1.2 1.3 0.44 0.014 0.013 1.2 3 10 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0

0.74 0.61 0.61 0.59 0.55 0.60 0.69 3 10 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
5.1 4.7 5.0 1.4 0.044 0.233 5.1 3 10 194  / 0 190  / 0 200  / 0 20 / 0 42 / 0 13 / 0 192  / 0

0.40 0.39 0.40 0.40 0.39 0.39 0.40 3 10 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
8 Rising Pond 2.9 2.7 0.35 0.13 0.070 0.20 2.8 3 10 21 / 0 25 / 0 17 / 0 20 / 0 26 / 0 14 / 0 26 / 0

Notes Key:

= post-remediation EPC is higher than Upper Bound IMPG
= post-remediation EPC is between Lower and Upper Bound IMPGs

2  Model endpoint concentrations after projection = post-remediation EPC is below Lower Bound IMPG

IMPG = interim media protection goal <value>/<value> = Time to achieve the lower bound and upper bound IMPG, respectively (years)
IT = Increasing trend in model extrapolation; no time-to-achieve estimated. <value> = time to achieve predicted by the model 

<value> = time to achieve based on highly uncertain extrapolation of the model results 
                 as described in Section 3.2.1 of the Revised CMS Report 

1  Exposure areas in Reach 5 represent EPA spatial bins (1/4 to 1/2-mile segments as 
defined in EPA's Model Validation Report)

7C
7D
7E
7F
7G
7H

7A
7B

Reach Exposure Area1

Average 0-6" Sediment PCB Concentration (mg/kg)2 IMPG Attainment
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5-VP-3 1.9 73 73 5.6 5.6 5.6 3.1 3.3 73 3.27 5.6
5-VP-1 0.044 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 3.27 5.6
8-VP-5 0.043 23 23 5.6 5.6 5.6 0.45 0.45 23 3.27 5.6
8-VP-4 0.24 3.9 3.9 3.9 3.9 3.9 3.3 3.3 3.9 3.27 5.6
8-VP-3 0.024 7.7 7.7 0.021 0.021 0.021 0.021 0.021 7.7 3.27 5.6
8-VP-2 0.57 69 69 5.6 5.6 5.6 3.1 3.2 69 3.27 5.6

18-VP-2 0.61 7.2 7.2 5.6 5.6 5.6 3.3 3.0 7.2 3.27 5.6
18-VP-1 0.28 8.1 8.1 5.6 5.6 5.6 3.3 3.3 8.1 3.27 5.6
19-VP-7 0.068 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 3.27 5.6
19-VP-2 0.0080 34 34 0.021 0.021 0.021 0.021 0.021 34 3.27 5.6
19-VP-1 0.18 32 32 5.6 5.6 5.6 3.3 2.4 32 3.27 5.6
19-VP-3 0.031 10 10 5.6 5.6 5.6 3.3 2.8 10 3.27 5.6
19-VP-4 0.094 6.0 6.0 5.6 5.6 5.6 0.021 0.021 6.0 3.27 5.6
19-VP-8 0.057 91 91 0.021 0.021 0.021 0.021 0.021 91 3.27 5.6
19-VP-5 0.51 45 45 5.6 5.6 5.6 3.3 3.3 45 3.27 5.6
19-VP-6 1.2 24 24 5.6 5.6 5.6 3.3 3.3 24 3.27 5.6
23-VP-2 0.18 47 47 5.6 3.7 3.7 3.3 0.76 47 3.27 5.6
23-VP-1 0.30 75 75 5.6 5.3 5.3 0.021 2.2 75 3.27 5.6

23A-VP-1 0.45 10 10 5.6 5.6 5.6 3.3 3.3 10 3.27 5.6
23B-VP-1 0.068 7.2 7.2 5.6 5.6 5.6 3.3 3.3 7.2 3.27 5.6
23B-VP-2 0.091 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 3.27 5.6
27B-VP-2 0.28 11 11 5.6 5.6 5.6 3.3 3.3 11 3.27 5.6
27B-VP-3 0.062 16 16 0.021 0.021 0.021 0.021 0.021 16 3.27 5.6
27B-VP-1 0.072 12 12 5.6 5.6 5.6 3.3 3.3 12 3.27 5.6
27-VP-2 0.47 21 21 5.6 5.6 5.6 3.3 3.3 21 3.27 5.6

27A-VP-1 0.20 31 31 5.6 5.6 5.6 3.3 3.3 31 3.27 5.6
27-VP-1 1.3 23 23 5.6 5.6 5.6 3.3 3.3 23 3.27 5.6
26-VP-1 0.036 40 40 5.6 5.6 5.6 3.3 1.4 40 3.27 5.6
33-VP-1 0.022 9.5 9.5 0.021 0.021 0.021 0.021 0.021 9.5 3.27 5.6
33-VP-2 0.12 70 70 5.6 4.8 4.8 0.021 0.021 70 3.27 5.6
38-VP-1 0.43 36 36 5.6 5.6 5.6 3.3 3.3 36 3.27 5.6

38A-VP-1 0.020 5.0 5.0 5.0 5.0 5.0 0.021 0.021 5.0 3.27 5.6
38-VP-3 0.046 28 28 5.6 5.6 5.6 0.021 0.021 28 3.27 5.6
38-VP-2 0.17 46 46 5.6 5.1 5.1 3.1 3.1 46 3.27 5.6
40-VP-3 0.46 67 67 5.6 5.6 5.6 2.7 2.7 67 3.27 5.6
40-VP-2 0.36 18 18 5.6 5.6 5.6 3.3 3.3 18 3.27 5.6

40A-VP-1 0.11 68 68 5.6 5.6 5.6 3.3 3.3 68 3.27 5.6
40-VP-1 0.47 57 57 5.6 5.6 5.6 3.3 3.3 57 3.27 5.6
42-VP-1 0.22 64 64 5.6 5.6 5.6 2.8 2.8 64 3.27 5.6
42-VP-2 0.28 46 46 5.6 5.6 5.6 3.3 3.3 46 3.27 5.6
42-VP-3 0.050 41 41 5.6 5.6 5.6 0.021 0.021 41 3.27 5.6
42-VP-5 0.58 73 73 5.6 5.6 5.6 3.3 3.3 73 3.27 5.6
42-VP-4 1.0 34 34 5.6 5.6 5.6 3.3 3.3 34 3.27 5.6

42A-VP-1 1.5 35 35 5.6 5.6 5.6 3.3 3.3 35 3.27 5.6
46-VP-2 7.1 140 140 5.6 5.6 5.6 3.0 3.3 140 3.27 5.6
46-VP-1 0.52 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 3.27 5.6
46-VP-5 0.056 125 125 0.021 0.021 0.021 0.021 0.021 125 3.27 5.6
46-VP-3 1.4 153 153 3.2 3.2 3.2 3.3 3.2 153 3.27 5.6
46-VP-4 0.011 125 125 0.021 0.021 0.021 0.021 0.021 125 3.27 5.6

49A-VP-1 0.019 16 16 0.021 0.021 0.021 0.021 0.021 16 3.27 5.6
49-VP-1 1.2 18 18 5.6 5.6 5.6 3.3 3.3 18 3.27 5.6

49B-VP-1 0.0044 26 26 0.021 0.021 0.021 0.021 0.021 26 3.27 5.6
66A-VP-1 0.032 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 3.27 5.6
69-VP-1 0.0074 12 12 0.021 0.021 0.021 0.021 0.021 12 3.27 5.6
8-VP-6 0.086 47 47 5.6 5.6 5.6 0.021 0.021 47 3.27 5.6

12-VP-1 0.080 14 14 0.021 0.021 0.021 0.021 0.021 14 3.27 5.6
39-VP-1 2.0 39 39 5.6 5.6 5.6 2.3 2.3 39 3.27 5.6
54-VP-1 0.20 21 21 5.6 5.6 5.6 3.0 3.0 21 3.27 5.6
55-VP-1 0.59 7.6 7.6 5.6 5.6 5.6 3.3 3.3 7.6 3.27 5.6

55A-VP-1 2.0 40 40 5.6 5.6 5.6 3.2 3.2 40 3.27 5.6
58A-VP-1 0.32 25 25 5.6 5.6 5.6 3.3 3.3 25 3.27 5.6
67A-VP-1 0.12 51 51 5.6 5.6 5.6 3.3 3.3 51 3.27 5.6
61A-VP-1 0.19 18 18 5.3 5.3 5.3 3.2 3.2 18 3.27 5.6
61A-VP-2 1.2 19 19 5.5 5.5 5.5 3.3 3.3 19 3.27 5.6
56A-VP-1 0.58 73 73 5.6 5.6 5.6 3.3 2.7 73 3.27 5.6
23-VP-3 1.3 22 22 5.6 5.6 5.6 3.0 3.0 22 3.27 5.6

BWS_01 1.9 --- 5.7 4.2 4.1 0.18 0.20 0.21 5.6 3.27 5.6 113 / 54 72  / 32 70  / 32 2 / 2 3 / 3 1 / 1 114  / 52

BWS_02 1.8 --- 5.9 5.0 0.14 0.14 0.16 0.21 5.6 3.27 5.6 109 / 57 99  / 38 3 / 3 3 / 3 4 / 4 2 / 2 124  / 52

BWS_03 1.9 --- 3.0 1.8 0.20 0.20 0.18 0.24 2.4 3.27 5.6 48 / 31 38 / 28 3 / 3 3 / 3 5 / 5 2 / 2 41 / 30

BWS_04 0.30 --- 23 22 0.087 0.12 0.19 0.22 22 3.27 5.6 >250 / >250 >250 / >250 3 / 3 3 / 3 5 / 5 2 / 2 >250 / >250

BWS_06 0.56 --- 2.2 0.26 0.24 0.18 0.13 0.19 1.3 3.27 5.6 30 / 12 17 / 10 17 / 10 10 / 10 14 / 11 5 / 5 20 / 11

BWS_07 0.12 --- 5.4 5.4 5.4 0.030 0.11 0.11 5.4 3.27 5.6 >250  / 4 >250  / 4 >250  / 4 10 / 4 14 / 14 5 / 5 >250  / 13

BWS_08 0.35 --- 37 37 0.060 0.061 0.29 0.26 37 3.27 5.6 >250 / >250 >250 / >250 12 / 12 12 / 12 18 / 18 7 / 7 >250 / >250

BWS_09 0.28 --- 19 19 0.098 0.098 0.21 0.23 20 3.27 5.6 >250 / >250 >250 / >250 13 / 13 13 / 13 18 / 18 7 / 7 >250 / >250

BWS_10 1.5 --- 16 15 0.078 0.080 0.27 0.38 16 3.27 5.6 >250 / >250 >250 / >250 13 / 13 13 / 13 19 / 19 7 / 7 >250 / >250

BWS_11 0.11 --- 2.1 0.14 0.12 0.13 0.093 0.13 1.3 3.27 5.6 10 / 5 7 / 5 7 / 5 7 / 5 8 / 5 7 / 5 8 / 5

BWS_12 1.7 --- 6.1 4.7 4.2 0.11 0.10 0.14 6.0 3.27 5.6 109 / 61 76  / 42 67  / 38 13 / 13 20 / 20 7 / 7 107 / 59

BWS_13 0.37 --- 10 9.2 8.9 0.11 0.10 0.10 10 3.27 5.6 >250 / >250 >250 / >250 >250 / >250 13 / 13 20 / 20 7 / 7 >250 / >250

BWS_14 0.57 --- 8.8 8.1 7.8 0.049 0.20 0.14 9.0 3.27 5.6 >250 / 213 >250 / 143 >250 / 130 13 / 13 20 / 20 7 / 7 >250 / >250

BWS_15 0.90 --- 8.9 6.7 5.6 0.10 0.12 0.16 9.2 3.27 5.6 167 / 107 116 / 69 86  / 52 13 / 13 21 / 21 7 / 7 201 / 124

BWS_16 1.0 --- 3.2 1.2 0.77 0.094 0.12 0.14 2.8 3.27 5.6 52 / 23 30 / 17 27 / 17 14 / 14 21 / 18 8 / 8 46 / 22

BWS_17 0.58 --- 2.4 0.44 0.27 0.11 0.088 0.13 1.6 3.27 5.6 32 / 6 14 / 5 15 / 5 14 / 5 16 / 6 8 / 6 19 / 6

BWS_18 0.84 --- 2.3 0.29 0.24 0.10 0.074 0.11 1.4 3.27 5.6 32 / 12 19 / 11 20 / 10 14 / 10 19 / 11 8 / 8 22 / 11

BWS_19 0.99 --- 20 20 0.074 0.072 0.11 0.15 21 3.27 5.6 >250 / >250 >250 / >250 14 / 14 14 / 14 23 / 23 8 / 8 >250 / >250

BWS_20 1.3 --- 5.8 4.4 4.1 0.11 0.12 0.14 6.4 3.27 5.6 95 / 55 74  / 36 67  / 36 15 / 15 24 / 24 8 / 8 130 / 68

Floodplain Vernal Pools

Sediment - Small Backwaters (< 2 acres)

Table 8-14.  Evaluation of attainment of amphibian IMPGs for combined SED/FP alternatives.
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Table 8-14.  Evaluation of attainment of amphibian IMPGs for combined SED/FP alternatives.
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Floodplain Post-Remediation EPC (mg/kg)2 /
Projected Sediment Concentrations (mg/kg)

IMPG Attainment

BWL_01 2.1 --- 11 11 0.11 1.5 0.15 0.18 11 3.27 5.6 180 / 124 166 / 115 8 / 8 8 / 8 12 / 12 4 / 4 177 / 123

BWL_02 5.5 --- 5.7 4.2 3.9 0.11 0.14 0.17 5.2 3.27 5.6 97 / 54 66  / 35 60  / 32 12 / 12 17 / 17 6 / 6 87  / 48

BWL_03 2.4 --- 3.6 2.2 1.8 0.096 0.10 0.14 3.3 3.27 5.6 58  / 25 37 / 16 33 / 16 13 / 13 19 / 18 7 / 7 53  / 22

BWL_04 2.1 --- 4.4 2.4 1.9 0.12 0.14 0.15 3.8 3.27 5.6 81  / 32 38 / 26 34 / 26 14 / 14 21 / 21 8 / 8 66  / 31

BWL_05 12 --- 14 12 0.22 0.25 0.11 0.19 14 3.27 5.6 200 / 146 147 / 108 14 / 14 14 / 14 23 / 23 8 / 8 202 / 147

BWL_07 22 --- 20 19 0.17 0.18 0.11 0.22 20 3.27 5.6 >250 / >250 >250 / 225 15 / 15 15 / 15 25 / 25 9 / 9 >250 / >250

BWL_08 4.1 --- 13 11 1.3 0.19 0.10 0.18 14 3.27 5.6 >250 / 183 207 / 140 15 / 15 15 / 15 26 / 26 9 / 9 >250 / >250

BWL_09 7.0 --- 15 14 0.16 0.24 0.10 0.18 15 3.27 5.6 >250 / 228 239 / 170 15 / 15 16 / 15 26 / 26 10 / 9 >250 / 227

BWL_10 6.4 --- 13 12 0.13 0.18 0.16 0.21 13 3.27 5.6 >250 / 223 >250 / 189 15 / 15 16 / 16 27 / 27 10 / 10 >250 / 226

BWL_11 4.6 --- 2.3 2.3 0.024 0.024 0.022 0.023 2.3 3.27 5.6 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0

Key:
= post-remediation EPC is higher than Upper Bound IMPG
= post-remediation EPC is between Lower and Upper Bound IMPGs
= post-remediation EPC is below Lower Bound IMPG

<value> = Time to achieve the IMPG (years), as predicted by the model
<value> = Time to achieve the IMPG (years), based on highly uncertain extrapolation 

   of the model results as described in Section 3.2.1 of the Revised CMS Report

Notes:

1 See Revised CMS Report Figure 4-5 for locations of vernal pools.
2 EPC is calculated for the top 1 ft of floodplain soil.

Sediment - Large Backwaters (> 2 acres)
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 5A 28 0.98 1.0 0.99 0.68 1.2 16 5 3 3 3 3 4 3

 5B 36 12 0.89 0.86 0.58 1.1 25 8 5 5 5 6 6 4

 5C 29 7.0 0.65 0.63 0.43 0.71 22 0 0 0 0 0 6 0

 5D 36 24 1.4 1.4 1.1 1.6 41 36 11 14 15 24 9 36

6 (WP) 34 2.8 0.70 0.68 0.50 0.64 14 7 5 5 5 5 7 4

 7A 25 4.8 1.6 1.5 1.3 1.6 16 0 0 0 0 0 6 0

 7B 22 8.2 6.1 1.6 0.40 0.82 16 0 0 0 0 0 0 0

 7C 24 6.7 4.0 0.77 0.47 0.75 17 0 0 0 0 0 0 0

 7D 21 5.2 3.0 2.7 2.5 2.9 14 0 0 0 0 0 0 0

 7E 16 3.9 2.2 1.3 0.71 0.84 11 0 0 0 0 0 0 0

 7F 13 3.1 1.9 1.7 1.5 1.7 8.5 0 0 0 0 0 0 0

 7G 14 4.8 3.9 1.5 0.60 0.84 9.9 0 0 0 0 0 0 0

 7H 11 2.8 1.6 1.5 1.3 1.5 7.4 0 0 0 0 0 0 0

8 (RP) 14 6.0 1.3 0.84 0.67 0.91 10 0 0 0 0 0 0 0

 7A 49 9.6 3.2 3.0 2.6 3.2 32 173 18 20 21 34 13 137

 7B 44 16 12 3.2 0.81 1.6 32 179 77 30 20 40 13 174

 7C 49 13 7.9 1.5 0.95 1.5 33 181 51 21 21 41 14 159

 7D 42 10 6.0 5.4 4.9 5.7 29 183 22 20 21 41 14 159

 7E 32 7.7 4.4 2.6 1.4 1.7 22 130 18 20 20 33 13 104

 7F 25 6.3 3.7 3.4 3.0 3.5 17 104 14 19 20 31 13 83

 7G 27 9.7 7.8 3.0 1.2 1.7 20 123 21 19 20 33 13 122

 7H 22 5.5 3.3 3.0 2.7 2.9 15 89 12 11 19 30 12 61

Notes Key
1  Model endpoint concentrations after projection (autumn average) = model prediction exceeds the IMPG
IMPG = interim media protection goal = model prediction is lower than the IMPG
IT = Increasing trend in model extrapolation; no time-to-achieve estimated. <value> = Time to achieve the IMPG (years), as predicted by the model

<value> = Time to achieve the IMPG (years), based on highly uncertain extrapolation 
   of the model results as described in Section 3.2.1 of the Revised CMS Repo

Table 8-16.  Evaluation of attainment of IMPGs for fish protection for combined SED/FP alternatives.

Ecological Receptor Reach

Projected Fish Concentrations (mg/kg)1 IMPG Attainment

Fish protection

Warmwater fish tissue (whole body)

55

Coldwater fish tissue (whole body) - Trout Below PSA

14
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K1 4.3 0.20 0.20 0.21 0.089 0.24 2.8 33 54 54 54 55 54 40 29 21 17 17 3.4 13 28
K2 11 1.8 0.80 0.093 0.36 0.22 7.1 n/a 46 51 55 53 54 18 9.8 7.9 6.7 6.7 4.6 6.7 7.9
K3 13 1.7 0.058 0.058 0.063 0.17 7.9 n/a 46 55 55 55 54 14 53 19 18 18 2.7 11 26
K4 15 0.020 0.020 0.020 0.024 0.17 15 n/a 55 55 55 55 54 n/a 16 15 12 12 4.6 11 16
K5 19 0.023 0.024 0.023 0.028 0.16 0.74 n/a 55 55 55 55 54 51 22 18 14 14 6.0 14 21
K6 9.7 7.4 0.053 0.31 0.051 0.11 8.3 n/a 0.3 55 53 55 54 n/a 25 24 19 19 5.7 18 25
K7 6.3 4.2 0.16 0.065 0.062 0.092 5.5 8.4 24 54 55 55 54 15 30 22 22 22 4.5 15 28
K8 7.3 5.8 1.2 0.085 0.095 0.12 7.0 1.0 12 46 54 54 54 3.3 24 18 18 18 4.7 11 23
K9 7.0 5.4 1.4 0.10 0.11 0.14 6.7 42 45 52 55 55 55 42 25 23 17 17 8.3 12 25

K10 18 7.2 0.17 0.19 0.11 0.17 18 21 41 55 55 55 55 22 13 12 12 12 7.4 9.5 13
K11 20 12 0.40 0.20 0.11 0.18 20 17 32 54 55 55 55 18 14 14 13 13 6.1 11 14

6 K12 19 1.8 0.21 0.22 0.16 0.16 8.5 20 52 55 55 55 55 40 23 23 15 15 11 12 23

Key
= IMPG is attained

Notes:
(n/a) denotes IMPG values not attainable given the predicted sediment level.
1  Target floodplain soil levels calculated in accordance with method described in Appendix D to the Revised CMS Report.

Reach Averaging
Area

Model-Predicted Sediment Endpoint
PCB Concentrations (mg/kg)

Table 8-18.  Evaluation of IMPG attainment for insectivorous birds (wood duck) for combined SED/FP alternatives.

5C/D

Calculated Target Floodplain Soil Levels
(mg/kg)1

Post-Remediation Floodplain
EPC (mg/kg)

5A

5B

IMPG Attainment
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 5A 21 0.55 0.56 0.55 0.38 0.71 11 3.2 211 10 10 10 12 9 173

 5B 22 11 0.44 0.42 0.30 0.54 17 3.2 >250 202 12 12 17 10 >250

 5C 23 7.0 0.41 0.41 0.28 0.44 20 3.2 >250 114 17 17 28 11 >250

 5D 21 15 0.79 0.77 0.62 0.83 24 3.2 244 96 18 18 28 12 199

6 (WP) 22 1.9 0.45 0.43 0.32 0.40 9.1 3.2 >250 13 19 20 39 13 146

 7A 11 2.4 1.1 1.1 0.97 1.1 7.2 3.2 173 18 20 20 34 13 150

 7B 16 8.4 7.5 1.7 0.26 0.63 13 3.2 >250 >250 >250 20 40 13 >250

 7C 12 4.4 3.2 0.36 0.23 0.33 8.6 3.2 203 130 41 20 41 13 210

 7D 11 3.4 2.5 2.3 2.2 2.4 7.7 3.2 244 64 22 21 42 15 248

 7E 7.4 2.2 1.5 0.79 0.32 0.36 5.1 3.2 133 22 19 19 36 12 112

 7F 6.1 1.9 1.3 1.2 1.1 1.2 4.2 3.2 119 17 18 20 31 12 103

 7G 7.3 3.5 3.1 1.1 0.28 0.42 5.7 3.2 171 68 22 20 42 13 189

 7H 5.0 1.5 1.1 1.0 0.95 1.0 3.5 3.2 94 12 11 19 29 12 78

8 (RP) 7.8 4.4 0.78 0.43 0.34 0.49 6.3 3.2 156 115 19 21 49 15 243

 5A 25 0.45 0.46 0.45 0.31 0.65 13 30.41 31 3 3 4 5 3 3

 5B 23 13 0.40 0.38 0.28 0.49 19 30.41 9 5 5 5 6 5 4

 5C 24 7.7 0.37 0.38 0.26 0.40 21 30.41 24 7 7 7 8 7 7

 5D 19 15 0.67 0.62 0.49 0.66 21 30.41 25 10 14 14 21 8 35

6 (WP) 18 1.6 0.34 0.32 0.24 0.28 6.8 30.41 7 5 5 5 5 7 4

 7A 9.2 2.3 1.2 1.1 1.1 1.2 6.2 30.41 0 0 0 0 0 0 0

 7B 16 9.5 8.8 1.9 0.24 0.63 13 30.41 0 0 0 0 0 0 0

 7C 11 4.7 3.7 0.32 0.20 0.28 8.2 30.41 0 0 0 0 0 0 0

 7D 10 3.6 2.9 2.7 2.5 2.9 7.4 30.41 0 0 0 0 0 0 0

 7E 6.5 2.2 1.7 0.81 0.27 0.31 4.6 30.41 0 0 0 0 0 0 0

 7F 5.5 1.9 1.4 1.4 1.2 1.4 3.9 30.41 0 0 0 0 0 0 0

 7G 7.0 3.8 3.6 1.1 0.24 0.39 5.7 30.41 0 0 0 0 0 0 0

 7H 4.4 1.5 1.1 1.1 1.0 1.1 3.2 30.41 0 0 0 0 0 0 0

8 (RP) 7.7 4.9 0.79 0.41 0.32 0.47 6.4 30.41 0 0 0 0 0 0 0

Notes Key
1  Model endpoint concentrations after projection (autumn average) = model prediction exceeds the IMPG
IMPG = interim media protection goal = model prediction is lower than the IMPG
IT = Increasing trend in model extrapolation; no time-to-achieve estimated. <value> = Time to achieve the IMPG (years), as predicted by the model

<value> = Time to achieve the IMPG (years), based on highly uncertain extrapolation 
   of the model results as described in Section 3.2.1 of the Revised CMS Report

Threatened and
endangered species

(represented by bald eagle)

 Fish tissue (whole body)

Table 8-20.  Evaluation of attainment of IMPGs for consumption of fish by piscivorous birds and threatened and endangered species for combined 
SED/FP alternatives.

Ecological Receptor Reach

Projected Fish Concentrations (mg/kg)1 IMPG Attainment

Piscivorous birds
(represented by osprey)

 Fish tissue (whole body)
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Table 8-22.  Evaluation of IMPG attainment for piscivorous mammals (mink) for combined SED/FP alternatives.
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11 2.9 0.40 0.11 0.087 0.16 6.9 n/a n/a 6.9 8.6 8.7 8.3 n/a n/a 5.7 20 22 22 21 n/a 22 17 14 14 3.4 12 20

17 6.2 0.42 0.19 0.13 0.16 13 n/a n/a 8.0 8.4 8.6 8.5 n/a n/a 9.4 21 21 21 21 n/a 17 15 14 14 6.7 9.8 17

Key
  = IMPG is attained

Notes:
(n/a) denotes IMPG values not attainable given the predicted sediment level.
1  Target floodplain soil levels calculated in accordance with method described in Appendix E to the Revised CMS Report.

IMPG Attainment

Lower Bound Upper Bound

Reaches 5C/5D/6

Reaches 5A/5B

Post-Remediation Floodplain
EPC (mg/kg)1

Calculated Target Floodplain Soil Levels (mg/kg)1

Lower Bound Upper Bound

Averaging
Area

Model-Predicted Sediment Endpoint
PCB Concentrations (mg/kg)
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Table 8-24.  Evaluation of attainment of IMPGs for omnivorous/carnivorous mammals for combined SED/FP alternatives.
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G1 20 20 14 12 12 3.3 9.9 19 21.1 34.3

G2 51 51 18 14 14 2.7 11 23 21.1 34.3

G3 19 19 17 14 14 3.5 13 18 21.1 34.3

G4 27 27 24 21 21 5 18 27 21.1 34.3

G5 28 28 23 19 19 6.3 10 28 21.1 34.3

G6 12 12 12 12 12 7.1 9.3 12 21.1 34.3

G7 18 18 17 14 14 8.3 12 17 21.1 34.3

Key:
= post-remediation EPC is higher than Upper Bound IMPG
= post-remediation EPC is between Lower and Upper Bound IMPGs
= post-remediation EPC is below Lower Bound IMPG

Notes:

1  See Revised CMS Report Figure 4-6 for averaging areas for omnivorous/carnivorous mammals (based on short-tailed shrews).
2  EPC is calculated for the top 1 ft of floodplain soil.

Averaging
Area
ID1

Pre-
Remediation 

EPC (mg/kg)2

Floodplain Post-Remediation EPC (mg/kg)2 IMPG Attainment
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, 
illustrates the overall timeframe when excavation, capping, and bank 
stabilization/restoration activities are occurring in terms of construction years.  In 
Reaches 5A and 5B, the river channel will be divided in to a series of dry isolation 
cells for the performance of excavation, capping, and bank stabilization/restoration 
activities. However, as there are a total of 176 dry removal cells in Reach 5A alone, it 
is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion.  CONSTRUCTION TIMELINE FOR

IMPLEMENTATION OF SED 3/FP 3
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2. It was assumed that the construction schedule for combined SED/FP alternatives 
would be determined by the sediment component.  Floodplain excavation and backfill 
activities are considered to progress along with the adjacent work in the channel; as 
such, the construction schedule shown illustrates the period of time over which the 
floodplain activities may be performed, not the actual construction duration.

3. Y = Year.
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NOTE:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, illustrates the 
overall timeframe when excavation, capping, and bank stabilization/restoration activities are 
occurring in terms of construction years.  In Reaches 5A and 5B, the river channel will be divided 
in to a series of dry isolation cells for the performance of excavation, capping, and bank 
stabilization/restoration activities. However, as there are a total of 176 dry removal cells in Reach 
5A alone, it is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion.  
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2. It was assumed that the construction schedule for combined SED/FP alternatives 
would be determined by the sediment component.  Floodplain excavation and backfill 
activities are considered to progress along with the adjacent work in the channel; as 
such, the construction schedule shown illustrates the period of time over which the 
floodplain activities may be performed, not the actual construction duration.

3. Y = Year.
CONSTRUCTION TIMELINE FOR

IMPLEMENTATION OF SED 5/FP 4
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, 
illustrates the overall timeframe when excavation, capping, and bank 
stabilization/restoration activities are occurring in terms of construction years.  In 
Reaches 5A and 5B, the river channel will be divided in to a series of dry isolation 
cells for the performance of excavation, capping, and bank stabilization/restoration 
activities. However, as there are a total of 176 dry removal cells in Reach 5A alone, it 
is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion. 
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2. It was assumed that the construction schedule for combined SED/FP alternatives 
would be determined by the sediment component.  Floodplain excavation and backfill 
activities are considered to progress along with the adjacent work in the channel; as 
such, the construction schedule shown illustrates the period of time over which the 
floodplain activities may be performed, not the actual construction duration.

3. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = Willow Mill Dam;
GD = Glendale Dam; Y = Year. CONSTRUCTION TIMELINE FOR

IMPLEMENTATION OF SED 6/FP 4
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Figure 8-7a.

Remedial Action(s) for 
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, 
illustrates the overall timeframe when excavation, backfilling, and bank 
stabilization/restoration activities are occurring in terms of construction years.  In 
Reaches 5A and 5B, the river channel will be divided in to a series of dry isolation 
cells for the performance of excavation, backfill, and bank stabilization/restoration 
activities. However, as there are a total of 176 dry removal cells in Reach 5A alone, it 
is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion. 
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2. It was assumed that the construction schedule for combined SED/FP alternatives 
would be determined by the sediment component.  Floodplain excavation and backfill 
activities are considered to progress along with the adjacent work in the channel; as 
such, the construction schedule shown illustrates the period of time over which the 
floodplain activities may be performed, not the actual construction duration.

3. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = Willow Mill Dam;
GD = Glendale Dam; Y = Year.

CONSTRUCTION TIMELINE FOR
IMPLEMENTATION OF SED 8/FP 7

See Figure 8-8b for
Continued Schedule
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CONSTRUCTION TIMELINE FOR
IMPLEMENTATION OF SED 8/FP 7

NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, 
illustrates the overall timeframe when excavation, backfilling, and bank 
stabilization/restoration activities are occurring in terms of construction years.  In 
Reaches 5A and 5B, the river channel will be divided in to a series of dry isolation 
cells for the performance of excavation, backfill, and bank stabilization/restoration 
activities. However, as there are a total of 176 dry removal cells in Reach 5A alone, it 
is not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion. 

2. It was assumed that the construction schedule for combined SED/FP alternatives 
would be determined by the sediment component.  Floodplain excavation and backfill 
activities are considered to progress along with the adjacent work in the channel; as 
such, the construction schedule shown illustrates the period of time over which the 
floodplain activities may be performed, not the actual construction duration.

3. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = Willow Mill Dam;
GD = Glendale Dam; Y = Year.



BSS - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section 6\sed_removals_R56_revised.mxd

GENcms 430                             OCTOBER 2010

West Branch
Confluence

LOCATOR

SCALE

LEGEND

Woods Pond Dam

Reach
5A

Reach
5B

Reach
5C

Reach
6

New Lenox Rd.

Figure 8-9a.
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NOTES:
1.

2. It was assumed that the construction schedule for combined SED/FP alternatives 
would be determined by the sediment component.  Floodplain excavation and backfill 
activities are considered to progress along with the adjacent work in the channel; as 
such, the construction schedule shown illustrates the period of time over which the 
floodplain activities maybe be performed, not the actual construction duration.

The general timeline associated with Reach 5A and 5B, and subsequent reaches, 
illustrates the overall timeframe when excavation, capping, and bank 
stabilization/restoration activities are occurring in terms of construction years.

CONSTRUCTION TIMELINE FOR
IMPLEMENTATION OF SED 9/FP 8

3. CMD = Columbia Mill Dam; LED = Lee/Eagle Dam; WMD = Willow Mill Dam;
GD = Glendale Dam; Y = Year.
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Figure 8-11a.

Remedial Action(s) for 
SED 10/FP 9 in Reaches 5 and 6.
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NOTES:
1. The general timeline associated with Reach 5A and 5B, and subsequent reaches, 
illustrates the overall timeframe when excavation, capping, and bank 
stabilization/restoration activities are occurring in terms of construction years.  In 
Reaches 5A and 5B, the river channel will be divided in to a series of dry isolation 
cells for the performance of excavation, capping, and bank stabilization/restoration 
activities. However, as there are nearly 100 dry removal cells in Reach 5A alone, it is 
not possible to illustrate the sequential performance of remedial activities in each of 
these cells in a similar fashion. 
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2. It was assumed that the construction schedule for combined SED/FP alternatives 
would be determined by the sediment component.  Floodplain excavation and backfill 
activities are considered to progress along with the adjacent work in the channel; as 
such, the construction schedule shown illustrates the period of time over which the 
floodplain activities may be performed, not the actual construction duration.

3. Y = Year.
CONSTRUCTION TIMELINE FOR

IMPLEMENTATION OF SED 10/FP 9
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Figure 8-13.  Reduction in Current Fish (Fillet) PCB Concentrations Over the Model Projection Period Versus 
Surface Area Addressed in Remedy.
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Figure 8-14a.  Average fillet PCB concentrations in largemouth bass from Reach 5A
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14b.  Average fillet PCB concentrations in largemouth bass from Reach 5B
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14c.  Average fillet PCB concentrations in largemouth bass from Reach 5C
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14d.  Average fillet PCB concentrations in largemouth bass from Reach 5D
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14e.  Average fillet PCB concentrations in largemouth bass from Reach 6
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14f.  Average fillet PCB concentrations in largemouth bass from Reach 7A
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14g.  Average fillet PCB concentrations in largemouth bass from Reach 7B
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14h.  Average fillet PCB concentrations in largemouth bass from Reach 7C
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14i.  Average fillet PCB concentrations in largemouth bass from Reach 7D
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14j.  Average fillet PCB concentrations in largemouth bass from Reach 7E
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14k.  Average fillet PCB concentrations in largemouth bass from Reach 7F
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14l.  Average fillet PCB concentrations in largemouth bass from Reach 7G
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14m.  Average fillet PCB concentrations in largemouth bass from Reach 7H
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14n.  Average fillet PCB concentrations in largemouth bass from Reach 8
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14o.  Average fillet PCB concentrations in largemouth bass from Bulls Bridge
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14p.  Average fillet PCB concentrations in largemouth bass from Lake Lillinonah
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.

DR/LD - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Figures\Section 8\cms_alternatives_overlay_suppl.pro
Mon Oct 04 18:32:33 2010



0 10 20 30 40 50 60
Year

10-4 Cancer Risk (CTE)

10-5 Cancer Risk (CTE)

10-6 Cancer Risk (CTE)

Non-Cancer-Child(CTE)/10-4 Cancer Risk (RME)

Non-Cancer-Adult (CTE)

Non-Cancer-Adult (RME)

Non-Cancer-Child (RME)
10-5 Cancer Risk (RME)

10-6 Cancer Risk (RME)

0.001

0.01

0.1

1

10

100

Fi
sh

 F
ill

et
 P

C
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

)

 

 

 

 

 

 

0 10 20 30 40 50 60

^

SED 1 / SED 2

SED 3

SED 4

SED 5

SED 6

SED 7

SED 8

SED 9

SED 10

SED 1 / SED 2

SED 3

SED 4

SED 5

SED 6

SED 7

SED 8

SED 9

SED 10

Figure 8-14q.  Average fillet PCB concentrations in largemouth bass from Lake Zoar
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure 8-14r.  Average fillet PCB concentrations in largemouth bass from Lake Housatonic
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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9. Detailed Analyses of Remedial Alternatives for Treatment and/or 
Disposition of Removed Sediments and Soils  

This section describes and evaluates the five alternatives developed for treatment and/or 
disposition of removed sediments, riverbank soils, and floodplain soils from the Rest of 
River area.  As described in the CMS Proposal, the five treatment/disposition alternatives 
were selected for detailed evaluation based on the review and screening of a wide range of 
potential technologies and process options.480  The treatment/disposition alternatives 
approved by EPA for evaluation are: 

• TD 1 – Disposal in an off-site permitted landfill or landfills; 

• TD 2 – Disposition in a local in-water Confined Disposal Facility (CDF) or Facilities; 

• TD 3 – Disposition in a local on-site Upland Disposal Facility or Facilities; 

• TD 4 – Chemical extraction of PCBs from removed sediment/soil; and 

• TD 5 – Thermal desorption of PCBs from removed sediment/soil.   

Each treatment/disposition alternative has been evaluated in detail based on the General 
Standards and Selection Decision Factors specified in the Permit (described in Sections 2.1 
and 2.2) other than attainment of IMPGs, which is not relevant to the treatment/disposition 
alternatives.  The results of these detailed evaluations are presented in Sections 9.1 though 
9.5.  A comparative evaluation of these five alternatives was also performed using the same 
criteria, as presented in Section 9.6. 

9.1 Evaluation of Off-Site Disposal in Permitted Landfill(s) (TD 1) 

9.1.1 Description of Alternative 

Implementation of TD 1 would involve the transportation of removed sediment and 
floodplain soil to existing commercial solid waste and/or TSCA-permitted landfill for 
disposal.  Off-site disposal in permitted landfills is a widely used method of disposal of 
sediments and soil from environmental remediation projects (EPA, 2005d).  It has been 

                                                      

480  As noted in Section 1.6, the process options identified and retained in the CMS Proposal for 
dewatering and ex situ stabilization/solidification of removed sediment and soil prior to 
treatment/disposition have been evaluated as part of the sediment and floodplain soil remediation 
alternatives, and hence are not discussed in this section.  
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employed at many sites, including for a portion of the sediments/soils removed from the 
Upper ½-Mile and 1½-Mile Reaches of the Housatonic River.  Permitted landfills are subject 
to design, operation, and monitoring in accordance with regulatory standards and 
requirements designed to assure their long-term effectiveness.  

Sediments and soils would be loaded into trucks at the staging areas (following dewatering 
where necessary) and transported over public roadways to an appropriate off-site permitted 
landfill.  The trucks would be manifested, covered, and labeled in accordance with federal 
and state regulations. 

Truck transportation is widely used as a method for transporting sediments and soils to off-
site disposal facilities, and was selected as the representative method of transportation for 
evaluating TD 1.  Utilization of rail transportation is another potential transportation option.  
GE retained the services of R.L. Banks and Associates, Inc. (RLBA), of Arlington, Virginia, a 
rail consulting firm, to evaluate the feasibility of transporting materials from the Housatonic 
River and floodplain by rail to an appropriate off-site disposal facility or facilities.  RLBA’s 
evaluation was limited to the physical/technical feasibility of rail transportation of these 
materials.  Based on its evaluation, which is described in detail in Appendix B, RLBA 
concluded that rail transport of the excavated materials would be technically feasible.  
However, use of rail would still require that access roads and staging areas be constructed 
and trucks be used in certain reaches of the River to transport the excavated sediments and 
soils to the rail line,  In addition, compared to rail, truck transportation would be more 
straightforward and present fewer logistical issues (since it would not be constrained by the 
availability of rail service and rail-served landfills), and it provides greater flexibility, with the 
ability to readily change staging areas and routes (EPA, 1994c).481  For these reasons, 
truck transportation was selected as the representative method of transportation for this 
evaluation.  If alternative TD 1 is selected as part of the overall remedy for the site, a 
detailed assessment would be performed during design to further evaluate the most 
effective method to transport sediments and soils to off-site disposal facilities. 

For purposes of evaluation in the Revised CMS Report, this alternative has been evaluated 
for the range of potential volumes of sediments and floodplain soils that could be removed 
from the River and floodplain under the array of sediment and floodplain soil alternatives 
discussed in Sections 6 and 7.  Specifically, this range extends from a low of 191,000 in situ 
cy, based on a combination of SED 3 and FP 2, to a high of 2.9 million in situ cy, based on 
a combination of SED 8 and FP 7.  The assumed duration for implementation of TD 1 

                                                      

481  Truck transportation has been the mode of transportation selected by GE and EPA for all of the 
sediments and floodplain soils removed thus far from the Upper 2 Miles of the East Branch and from 
the West Branch of the Housatonic River.    
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consists of a range from the shortest to the longest potential implementation time – 
specifically, from 5 years (based on the shortest-duration sediment alternative, SED 10) to 
52 years (based on the longest-duration alternative, SED 8).  It is assumed that any 
floodplain remediation could be implemented within these same time periods.482  

For disposal purposes, it is anticipated that the removed sediments and soils would be 
segregated into one of two principal classifications based on PCB concentrations – material 
with PCB concentrations > 50 mg/kg and material with PCB concentrations < 50 mg/kg.  
The material with PCB concentrations > 50 mg/kg would be transported to and disposed of 
at a TSCA-permitted landfill, while the remaining material would be transported to and 
disposed of at a permitted solid waste landfill.  One TSCA-permitted landfill that could be 
considered as a disposal location for TSCA materials is Waste Management LLC’s Model 
City Landfill located in Youngstown, New York.  Possible locations for disposal of materials 
identified as non-TSCA could include Waste Management LLC’s High Acres Landfill in 
Fairport, New York and the Fitchburg-Westminster, Southbridge, and Bourne Landfills in 
Massachusetts, subject to the necessary approvals.  However, if alternative TD 1 is 
selected, a detailed sourcing effort would be performed during design to identify appropriate 
off-site disposal facilities for both TSCA and non-TSCA materials.   

The disposal classifications are based on the assumption that the removed sediments and 
soils would not constitute hazardous waste under RCRA, and thus would not be subject to 
the separate requirements under RCRA and comparable state regulations for disposal of 
hazardous waste.483  Based on prior experience at other portions of the GE-

                                                      

482  Note that the combination of sediment and floodplain alternatives with the shortest duration (SED 
10 and FP 9) is not the same as the combination with the smallest volume (SED 3 and FP 2).  For the 
evaluations in this section that are based on removal volumes, the latter combination is used as the 
basis for the lower end of the range.  In addition, quantitative evaluations based on active transport 
operations (e.g., number of truck trips, analysis of traffic accident risks) are based on the assumed 
years of operation, rather than overall duration.  The years of operation represent the number of years 
during which materials removed from the River and floodplain would be actively being transported 
(i.e., excluding years when the only activities being conducted under the sediment and floodplain 
alternatives would be capping, backfilling, or restoration activities).  For TD 1, the assumed years of 
operation range from approximately 8 years based on SED 3 and FP 2 (the smallest-volume 
combination) to approximately 40 years based on SED 8 and FP 7.  
483  For purposes of evaluating TD 1, it has been assumed that the determination of whether 
excavated material would be subject to state regulation as hazardous waste would be based on the 
same criteria used in the RCRA regulations, and that wastes would not be subject to such regulation 
solely by virtue of having PCB concentrations > 50 mg/kg, provided that such materials are disposed 
of in accordance with TSCA requirements.  For example, in Massachusetts, although wastes with 
PCB concentrations > 50 mg/kg are listed hazardous wastes, the Massachusetts hazardous waste 
regulations exempt facilities that manage such wastes so long as they comply with EPA’s TSCA 
regulations (310 CMR 30.501(3)(a)).  The other relevant criteria in the Massachusetts regulations for 
determining whether wastes are hazardous are comparable to those under RCRA. 
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Pittsfield/Housatonic River Site (e.g., the 1½-Mile Reach and floodplain), it is not anticipated 
that the excavated sediments and soils would constitute hazardous waste.  However, 
representative testing of those excavated materials would be conducted using the TCLP to 
determine if they would fall under the RCRA definition of hazardous waste.  In the event 
that any particular sediments or soils constitute hazardous waste, they would be segregated 
from the remaining materials and transported to an off-site facility authorized to receive 
such materials.  Additionally, should any of the removed materials constitute “principal 
threat” wastes (as defined in Section 2.3.3) such as free NAPL or drums of liquid waste – 
which is not anticipated – those wastes would be segregated and transported off-site 
separately for treatment and disposal, as appropriate.  

9.1.2  Overall Protection of Human Health and the Environment – Introduction  

The first General Standard in the Permit requires an evaluation of whether a remedial 
alternative would provide overall protection of human health and the environment.  In 
accordance with the NCP, application of this standard to a particular treatment/disposal 
alternative draws primarily on the consideration of several other Permit criteria – long-term 
effectiveness and permanence, including long-term adverse impacts on health or the 
environment, short-term effectiveness, and compliance with ARARs.  The evaluation of 
whether TD 1 would be protective of human health and the environment is presented at the 
end of Section 9.1 so that it can take account of the evaluations under those other criteria.   

9.1.3 Control of Sources of Releases 

Placement of PCB-containing sediments and soils into off-site permitted landfills would 
effectively and permanently isolate those materials from being released into the 
environment.  Permitted landfills are designed, in accordance with applicable regulatory 
requirements, to prevent releases to the environment, and are operated, monitored, and 
maintained to ensure the continued isolation of the contained materials.   

9.1.4 Compliance with Federal and State ARARs 

As noted in Table T-1 in Appendix C, there are no ARARs for TD-1.  ARARs apply only to 
on-site activities and thus are not relevant to the off-site transport and disposal of sediments 
and soils.  To the extent that ARARs are relevant to the construction of access roads and 
staging areas, those requirements are addressed in the consideration of alternatives for 
sediments and floodplain soils (Sections 6 and 7, respectively).  The off-site transport and 
disposal activities would comply with all applicable federal, state, and local laws and 
regulations relating to such activities. 
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9.1.5 Long-Term Reliability and Effectiveness 

An assessment of long-term reliability and effectiveness of an alternative includes an 
evaluation of the magnitude of residual risk, the adequacy and reliability of the alternative, 
and any potential long-term adverse impacts associated with the alternative on human 
health or the environment.  Each of these considerations is evaluated below for TD 1.  

9.1.5.1 Magnitude of Residual Risk 

As required by applicable regulations, the materials disposed of in off-site permitted landfills 
under TD 1 would be isolated from underlying soils and groundwater and from surface 
receptors, which would prevent contact by human and ecological receptors with those 
materials.  

9.1.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 1 has included an assessment of the 
factors discussed below. 

Use of Technology under Similar Conditions 

Landfill disposal is commonly used to dispose of soils and sediments containing PCBs.  
State and federal regulations governing the use of off-site permitted landfills promote long-
term reliability and effectiveness.  Off-site permitted landfills were selected as part of a final 
remedy for a number of sites containing PCBs, including the New Bedford Harbor hot spots 
in Massachusetts; Burnt Fly Bog Site in Marlboro, New Jersey; General Motors Central 
Foundry Division in Massena, New York; Consolidated Edison Arthur Kill Generating 
Station in Staten Island, New York; the Hudson River in New York; and the Fox River in 
Wisconsin.  

Overall Effectiveness and Reliability 

Permitted landfills are subject to design, operation, and monitoring in accordance with 
regulatory standards and requirements designed to assure their long-term effectiveness 
and reliability.  As a result, implementation of TD 1 is considered an effective and reliable 
means of permanently disposing of the removed sediment/soil.  



 

 9-6 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

The operators of the off-site permitted landfills would be responsible for operating, 
monitoring, and maintaining the facilities in accordance with their permits.  The labor and 
materials needed to support such activities are considered readily available.  TD 1 would 
involve no long-term OMM requirements as part of the Rest of River remedy. 

Technical Component Replacement Requirements 

These requirements would apply to the off-site landfill operator, and would not be part of TD 
1.  

9.1.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts on human health or the environment 
resulting from TD 1 has included an assessment of several components, as described 
below.  The access roads necessary to facilitate transportation of excavated/dredged 
materials from the staging areas located along the River to local roads for transportation off-
site would be constructed as part of the sediment and floodplain alternatives previously 
described.  As such, long-term adverse impacts associated with construction of these roads 
are not included in this section, but have been considered in the evaluations of the 
sediment and floodplain soil alternatives (Sections 6 and 7, respectively).  In addition, any 
long-term impacts associated with the off-site disposal facilities would be specific to the 
locations of those facilities and addressed by the operators of those facilities, and are not 
discussed in this report.     

Potentially Affected Populations 

Under TD 1, the PCB-containing sediments and soils placed in the off-site permitted 
landfills would remain in place permanently.  There would be no long-term impacts to 
humans or ecological populations in the Rest of River resulting from this alternative.   

Long-Term Ecological Impacts 

As the PCB-containing materials would be managed at an off-site location, there would be 
no impacts to the ecological habitats or biota in the Rest of River resulting from off-site 
disposal.  
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Long-Term Impacts on Aesthetics and Recreational Use 

Implementation of TD 1 would not produce long-term impacts on the aesthetics or 
recreational use of the Rest of River area. 

Potential Measures to Mitigate Long-Term Adverse Impacts  

No potential measures are anticipated to be needed to mitigate long-term adverse impacts. 

9.1.6 Reduction of Toxicity, Mobility, or Volume 

The degree to which TD 1 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below. 

Reduction of Toxicity:  TD 1 would not include any treatment processes that would reduce 
the toxicity of the PCBs in the removed sediment and soil.  These materials would be 
transferred to off-site permitted landfills for permanent containment.  However, as noted in 
Section 2.2.3, should any removed material constitute “principal threat” wastes, which is not 
anticipated, those wastes would be segregated and transported off-site for treatment and 
disposal, as appropriate.   

Reduction of Mobility:  TD 1 would result in the reduced mobility of PCBs by permanently 
containing the removed sediments and soils within off-site permitted landfill(s).  Once 
disposed of, these materials would be isolated from surface water infiltration, leaching to 
groundwater, or otherwise mobilizing. 

Reduction of Volume:  TD 1 would not reduce the volume of PCB-containing material.  

9.1.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of TD 1 has included consideration of the short-
term impacts that this alternative would have on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities and communities 
along the truck transportation corridor, and on the workers involved in the disposition 
activities.  For TD 1, short-term impacts are those that would occur over the duration of off-
site disposal of removed materials.      

Impacts on the Environment – Ecological Effects 

Implementation of TD 1 could have short-term effects on the environment if there were 
accidental releases of PCB-containing sediments or soils from trucks transporting the 
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materials to the off-site landfill(s).  Reasonable and appropriate controls would be 
implemented to minimize the potential for releases during transportation activities, such as 
the use of lined and tarped trucks.  The establishment of truck loading and equipment 
decontamination procedures would further reduce the potential for releases and exposure 
related to loading and unloading. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through off-site disposal 
of removed sediments and soils in permitted landfills during implementation of TD 1.  That 
estimate was based on the range of potential removal volumes requiring off-site transport 
and disposal, with the lower bound based on the combination of sediment and floodplain 
alternatives with the lowest in situ volume (SED 3 and FP 2 – 191,000 cy) and the upper 
bound based on the combination with the highest in situ volume (SED 8 and FP 7 – 2.9 
million cy).    

The total carbon footprint associated with TD 1 has been estimated to range from 19,000 
tonnes to 290,000 tonnes of GHG emissions, based on the range of removal volumes.  Of 
this total, the GHG emissions associated with direct emission sources (primarily 
transportation of sediment and soil to landfill) range from approximately 16,000 tonnes to 
250,000 tonnes, while the GHG emissions calculated for off-site emissions (primarily 
refinement of diesel fuel for use in transportation of sediments and soils to off-site permitted 
landfills) range from approximately 2,600 tonnes to 40,000 tonnes. The range of total GHG 
emissions estimated for this alternative is equivalent to the annual output of 3,600 to 55,400 
passenger vehicles.  

Impacts on Local Communities and Communities Along Transport Routes  

TD 1 would result in short-term impacts to the local communities along the River and the 
transportation routes.  These short-term effects would consist primarily of increased truck 
traffic, with resultant noise and emissions, and the potential for traffic accidents.  Truck 
traffic to transport material removed from the River or floodplain would persist for the 
duration of the project.  To estimate the relative short-term impacts related to such truck 
traffic, it was assumed that 20-ton trucks (approximate 16-cy capacity) would be used to 
transport material off-site for disposal.  To calculate the number of truck trips necessary, the 
in situ removal volumes were bulked by 20% and converted to tons.484  Using these 

                                                      

484  A bulking factor was applied to represent the ex situ volume following the anticipated expansion of 
excavated materials once they are removed from in situ conditions. 
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assumptions, the number of truck trips would range from approximately 15,900 truck trips to 
transport 191,000 in situ cy of material a total of 9,340,000 miles (including return trips) for 
alternatives SED 3 and FP 2 (average of 2,000 truck trips annually) to approximately 
243,000 truck trips to transport 2.9 million in situ cy of material a total of 142,664,000 miles 
(including return trips) for alternatives SED 8 and FP 7 (average of 6,100 truck trips 
annually).  This additional traffic would increase the likelihood of accidents, noise levels, 
and emissions of vehicle/equipment exhaust and nuisance dust to the air.  Transportation 
would be conducted in accordance with applicable Department of Transportation (DOT) 
guidelines and regulations, which would minimize short-term risks.  However, compliance 
with those regulations cannot eliminate the possibility of accidents or impacts from noise 
and emissions.  

Appendix N includes an analysis of potential accident risks from the increased truck traffic 
that would be associated with the treatment/disposition alternatives.  For TD 1, this analysis 
focuses on the increased truck traffic that would be necessary to transport materials to off-
site disposal facilities.  Risk estimates from increased truck traffic were made for the range 
of truck trips described above  These estimates were also based on an assumed split 
between TSCA-regulated and non-TSCA materials, as described in Appendix N.  Based on 
the lower and upper bounds of the truck trip estimates, this analysis indicates that the 
increased truck traffic associated with TD 1 would result in an estimated 4.39 to 67.05 non-
fatal injuries due to accidents during the project (average of 0.55 to 1.68 non-fatal injuries 
per year), with a probability of 99% to 100% of at least one such injury, and an estimated 
0.21 to 3.14 fatalities from accidents during the project (average of 0.03 to 0.08 fatalities per 
year), with a probability of 19% to 96% of at least one such fatality.   

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

Several actions would be taken in an attempt to avoid, minimize, or mitigate the negative 
short-term environmental and community impacts associated with TD 1.  Engineering 
controls and BMPs would be implemented, to the extent practical and as needed, to reduce 
detrimental effects from implementation of TD 1 on the environment and local communities.  
Some potential BMPs that would likely be implemented during operation include, but are not 
limited to, the following: 
 
• Use of lined and tarped trucks;   
 
• Proper vehicle maintenance; 
 
• Limiting truck idling; 
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• Use of dust control measures and good housekeeping practices in loading areas and 
on unpaved roads; 

 
• Limiting traffic on unpaved roadways; 
 
• Inspection of trucks prior to entering public roadways to identify and, if necessary, 

remove any accumulated soil on the exterior of the trucks; 
 
• Implementation of equipment decontamination procedures; 
 
• Avoidance of truck loading operations at night except where necessary and 

minimization of such activities on weekends and holidays; 
 
• Efforts to avoid travel through densely populated areas where practical; and   
 
• Where such travel is necessary, implementation of measures to ensure the safety of 

the impacted communities (e.g., traffic control, consultation with local public officials).  
 
Despite the implementation of these measures, however, some short-term impacts from TD 
1 would be inevitable. 

Risks to Remediation Workers 

Since TD 1 involves off-site transportation and disposal of the staged excavated/dredged 
materials, the risks to workers would consist solely of risks to the truck drivers and to the 
employees of the off-site disposal facilities, rather than to on-site remediation workers.  As 
such, no quantitative evaluation has been made of the risks to remediation workers for TD 1.  

9.1.8 Implementability 

9.1.8.1 Technical Implementability  

The technical implementability of TD 1 has been evaluated in terms of the following factors: 

General Availability of Technology:  At present, there are a number of existing permitted 
TSCA and solid waste landfills that are believed to have the required capacity to accept all 
of the material removed during implementation of the sediment and floodplain alternatives.  
However, the time to implement TD 1, and therefore the time over which landfill space is 
needed, would be dependent upon the sediment and floodplain alternatives selected by 
EPA and could range from approximately 5 years to 52 years, as noted above.  Given the 
potential volume of materials that could require disposal and the potential length of time 
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required to implement TD 1, it is possible that, under the larger sediment and floodplain 
removal alternatives, current off-site landfill capacity would be exhausted before the 
remediation was complete.  Further, given the potential difficulties associated with 
expansion of such facilities, it is uncertain whether the capacity needed for the disposal of 
sediments/soils from such removal alternatives would be available in the future.  These 
uncertainties would be reduced or even eliminated to the extent that the removal volume 
and duration of the underlying alternatives are reduced.  

Ability To Be Implemented:  Material is routinely transported to off-site permitted landfills.  
Regulations are in place governing the transport of such materials as well as the design and 
operation of landfills to enable effective containment of waste materials.  As noted 
previously, a number of the sediment remedial alternatives are estimated to take more than 
20 years to complete, including SED 8 at over 50 years.  To implement TD 1, sufficient 
landfill capacity must be available at the time material is being removed from the Site, which 
for many of the sediment alternatives is currently uncertain.     

Reliability:  As noted previously, landfill disposal is commonly used to dispose of soils and 
sediments containing PCBs.  State and federal regulations governing the operation of off-
site permitted landfills promote long-term reliability and effectiveness.  

Availability of Space for Support Facilities:  As noted in the evaluations of the sediment and 
floodplain soil alternatives (Sections 6 and 7, respectively), sufficient space is expected to 
be available to construct the access roads and staging areas needed to support the 
sediment and soil removal activities.  

Availability of Equipment, Materials, and Personnel:  Equipment, materials, and personnel 
necessary to load and transport soil/sediment to off-site permitted landfills are considered 
readily available.   

Ability to Monitor Effectiveness:  Under TD 1, no OMM would be necessary at the site, since 
the material would all be transported to off-site landfills.  

9.1.8.2  Administrative Implementability 

The evaluation of the administrative implementability of TD 1 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
government agencies. 

Regulatory Requirements:  Implementation of TD 1 would require meeting the requirements 
of applicable federal, state, and local rules and regulations relating to the off-site transport 
and disposal of the sediments and soils.  Such requirements would be met. 
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Access Agreements:  Implementation of TD 1 would not require GE to obtain access 
permission since materials would be transported off-site for disposal. 

Coordination with Agencies:  Both prior to and during implementation of TD 1, GE would 
need to coordinate with EPA, as well as state and local agencies, to provide as-needed 
support with public/community outreach programs and to fulfill the requirements for 
transporting material to the off-site permitted landfills.  GE would also have to provide 
required notice to environmental agencies in any state where a receiving landfill is located. 

9.1.9 Cost 

The range of estimated total costs to implement TD 1 is $55 M to $832 M (not including 
costs associated with sediment or floodplain soil removal).  The low end of this range is 
based on the transport and disposal of dewatered and stabilized materials generated by a 
combination of SED 3 and FP 2 (approximately 191,000 in situ cy).  The high end of the 
range represents the estimated costs for the transport and disposal of dewatered and 
stabilized materials generated by SED 8 and FP 7 (approximately 2.9 million in situ cy).  
An assumed bulking factor (20% by volume) and drying agents (10% by weight to 
account for the potential need for stabilization prior to transport) were included in the 
sediment volumes used to develop the cost estimates.  The cost estimates assume that 
the removed materials would be segregated based on TSCA classification as described in 
Section 3.1.5, and that no additional material stabilization activities beyond what was 
included and discussed in the analysis of sediment and floodplain soil alternatives would 
be needed prior to transport.  There are no capital costs associated with TD 1.  Annual 
operations costs associated with transportation of the materials would be approximately 
$7 M to $21 M.  There are no post-construction monitoring and maintenance costs 
associated with TD 1.  The following summarizes the total project costs estimated for TD 
1.   

TD 1 Minimum Est. 
Cost 

Maximum Est. 
Cost 

Description

Total Capital Cost $0 $0 N/A 

Total Operations Cost 

 

$55 M 

 

$832 M 

 

Total cost for the transport and 
off-site disposal of removed 
materials at an off-site permitted 
facility(ies) 

Total Post-Construction 
Monitoring and 
Maintenance Cost  

$0 $0 N/A 

Total Cost of Alternative $55 M $832 M Total cost of TD 1 in 2010 dollars  
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The range of total estimated present worth costs for TD 1, which was developed using a 
discount factor of 7% and an anticipated overall duration of 10 to 52 years,485 is $40 M to 
$220 M.  More detailed cost estimate information and assumptions for each of the 
treatment/disposition alternatives are included in Appendix Q.   

9.1.10   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.1.2, the evaluation of whether TD 1 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  Landfill disposal is commonly used to dispose of soils and 
sediments containing PCBs.  State and federal regulations governing the siting and use of 
off-site permitted landfills promote long-term reliability and effectiveness.  TD 1 would 
provide permanent disposal of the PCB-containing sediments and soils.  However, as the 
volume of materials requiring disposal and the length of time necessary to do so increase, 
the more uncertainty would exist as to whether off-site permitted facilities would have the 
necessary capacity available for the disposal of these materials at all potentially relevant 
times in the future.    

Compliance with ARARs:  As discussed in Section 9.1.4, ARARs are not relevant to the off-
site transport and disposal of the sediments and soils, since those activities would take 
place largely away from the River.  The off-site transport and disposal activities would 
comply with all applicable federal, state, and local laws and regulations. 

Human Health Protection:  TD 1 would provide human health protection through disposal of 
the removed PCB-containing materials in off-site permitted landfills.  Implementation of this 
alternative would not have any significant long-term or short-term adverse effects on human 
health at the site.  However, it would result in some short-term safety risks due to a 
substantial increase in truck traffic to transport excavated and dredged materials from the 
site.   

Environmental Protection:  Implementation of TD 1 would have no long-term or short-term 
adverse impacts on ecological habitats at the site.  However, it could have some short-term 

                                                      

485  This range is based on the estimated overall duration of the lowest cost/lowest volume 
combination (SED 3 and FP 2) to that of the highest cost/highest volume combination (SED 8 and FP 
7).  Note that the lower bound of this range is different from the combination with the shortest duration, 
which is the combination of SED 10 and FP 9, with an estimated duration of 5 years. 
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impacts if there were accidental releases of PCB-containing materials from trucks during 
transport to the off-site disposal facilities.  In addition, it could result in a significant amount 
of GHG emissions, depending on the volume of excavated sediments and soils to be 
transported off-site for disposal.  The lower that removal volume, the lower the GHG 
emissions.  

Summary:  Based on the foregoing considerations, TD 1 would provide overall protection of 
human health and the environment. 

9.2 Evaluation of Local Disposal in CDF (TD 2) 

9.2.1 Description of Alternative 

Alternative TD 2 would involve the placement of dredged sediments in a CDF or CDFs 
located within a waterbody.  A CDF is an engineered structure consisting of dikes or other 
structures that extend above an adjacent water surface and enclose a disposal area for 
containment of dredged sediments.  Containing the dredged material effectively isolates it 
from the adjacent waters or land (USACE and EPA, 2004).  CDFs are typically constructed 
within a waterbody at locations selected to receive materials from as wide an area of the 
waterbody as possible while transporting the material over as short a distance as practical.  
Three objectives inherent in the design and operation of CDFs are to: (1) provide adequate 
storage capacity for the dredged sediments; (2) capture the solids within the CDF; and (3) 
control contaminant releases.  The basic guidance for design, operation, and management 
of CDFs can be found in various engineering manuals issued by the USACE (1983, 1987, 
2003a, 2003b).  These manuals were developed for CDFs used for spoils of navigational 
dredging, but the same concepts have been applied to the use of a CDF for the disposal of 
material resulting from environmental remediation projects.     

For purposes of the Revised CMS Report, it has been assumed that only hydraulically 
dredged sediments would be placed in a CDF.  (Hydraulic dredging removes sediments in 
the form of a slurry, which can then be pumped into a CDF, unlike mechanically dredged 
sediments which require additional handling/processing steps prior to disposal.)  As noted 
in Section 6, hydraulic dredging has been assumed in Reaches 5C and 6 for sediment 
alternatives SED 6 and SED 7,  in Reaches 5C, 6, 7, and 8 for SED 8, and in Reach 5C, the 
Reach 5 backwaters, Reach 6, and Reach 8 for SED 9.  Further, the use of a CDF requires 
that a location or locations be identified in the Housatonic River basin where relatively large 
open water areas exist, preferably not within the main channel flow and preferably in close 
proximity to areas where larger volumes of sediments would be hydraulically removed, 
since direct filling with hydraulically dredged sediments is the most efficient means of using 
a CDF.  Based on these criteria, three locations were identified as potential locations for a 
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CDF:  a portion of Woods Pond (see Figure 9-1) and two large backwaters, BWL_07 and 
BWL_09 (see Figure 9-2).  Given these locations, TD 2 could be used only for hydraulically 
dredged sediments from Reaches 5C and 6 under alternatives SED 6 through SED 9.  
Because of these limitations, another treatment/disposition alternative would be necessary 
for other removed sediments and for floodplain soil.  Thus, TD 2 could not be the only 
treatment/disposal alternative selected for the Rest of River.   

With regard to the three potential CDF locations, the southeastern portion of Woods Pond 
contains an area with water depths up to 17 feet, which could provide significant storage 
capacity for sediments dredged from Reaches 5C and 6.  This “deep hole” in Woods Pond 
is separated from the main flow channel by a relatively shallow water zone, which makes it 
a favorable location for sediment disposal.  Furthermore, the sediments in that area, which 
would otherwise be subject to removal under alternatives SED 6 through SED 9, could 
remain in place, thereby increasing the efficiency of those alternatives and somewhat 
reducing associated dredging volumes, time, dredging-related impacts, and costs.  The 
three identified backwater areas would provide a similar function, although the volume of 
sediment that could be contained in those backwaters would be smaller as the water depths 
in these areas are much shallower.  

The primary advantage of an in-water CDF is the ability to handle large volumes of water 
(generated through the hydraulic dredging process) while containing the sediment and 
associated contaminants.  To achieve this, the CDF or CDFs would be created by isolating 
a portion of Woods Pond and/or the backwater areas from the main channel using sealed 
sheetpiles and then constructing a soil berm around the land-side perimeter of the area.  
Hydraulically dredged sediment would be pumped into the confined area where the 
sediments would settle out of suspension and consolidate, while the excess water would 
filter through the permeable soil berms and return to the River.  As the water passes 
through the permeable soil berms, the solids would be filtered out and contained within the 
CDF.    

The filter core of the permeable berms would be constructed using fine to medium sand and 
filter fabric.  This material can be placed at a 2:1 slope and supported along the slopes by 
gravel or crushed stone.  The berm would be constructed in lifts, with larger armor stone 
placed along the outer slopes as the berm is raised. The guidelines for CDF design 
presented in the U.S. Army Corps of Engineers Engineering Manual for the Engineering 
and Design of Confined Disposal of Dredged Material (USACE, 1987) specify that, during 
filling, a minimum of 2 feet of height should be assumed for freeboard (i.e., the available 
storage capacity between the top of the water surface and the top of the adjacent perimeter 
berm) in addition to a minimum average ponding depth of 2 feet.  Further, for purposes of 
this Revised CMS Report, the final consolidated sediment fill height in the CDF has been 
assumed to be 3.5 feet (or less if the sediments can all be disposed of in the selected CDF 
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location to a lesser height).  Based on the combination of that height with the 4-foot 
combined height requirement for freeboard and ponding during the filling process, the top of 
the sheetpile wall and berms would need to be 7.5 feet above the mean water elevation in 
Woods Pond and the backwaters during filling (or correspondingly less if the sediment fill 
height is less than 3.5 feet).  This berm and sheetpile wall height would provide sufficient 
capacity to accommodate the sediment/water slurry and allow sufficient surface area for the 
water to seep through the berms during placement of the dredged materials.  Once the 
capacity of the CDF(s) is reached and the sediment has consolidated, the berm and 
sheeting elevations would be lowered to the extent practicable, and the CDF(s) would be 
closed through the construction of an 18-inch soil cover over the consolidated sediments.  
The surface of the CDF(s) would then be planted with appropriate vegetation depending on 
final design elevations and site-specific conditions.   

To determine the appropriate capacity for the CDF(s), the volume of sediment that would be 
hydraulically dredged in Reaches 5C and 6 has been estimated for alternatives SED 6, 
SED 7, SED 8, and SED 9.  Those volumes are: 

• SED 6 – 300,000 cy; 

• SED 7 – 385,000 cy;  

• SED 8 – 1,240,000 cy; and  

• SED 9 – 509,000 cy. 

These sediment removal volumes would be reduced to account for the sediments within the 
footprint of the CDF(s) that would remain in place. 

Potential CDF Configurations for SED 6, SED 7, SED 8, and SED 9   

Several potential configurations exist for construction of CDFs in Woods Pond and the 
backwaters identified above.  In Woods Pond, two options that have been evaluated are to 
place the sheetpile wall at locations A or B, as shown on Figure 9-1.  The corresponding 
confined areas would cover 17 and 36 acres, respectively.  In the backwaters, CDFs could 
be constructed within the areas shown on Figure 9-2.  The corresponding confined areas 
for backwaters BWL_07 and BWL_09 are 23.8 acres and 8.5 acres, respectively.    

Based on the estimated volumes and potential configurations described above, conceptual 
locations for CDF(s) have been selected for SED 6, SED 7, SED 8, and SED 9 as 
described below:  
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SED 6:  Under SED 6, the estimated sediment removal volume for Reaches 5C and 6 is 
300,000 cy.  It is assumed that these hydraulically dredged sediments would be placed in 
a CDF in Woods Pond within the area encompassed by sheetpile location A.  The 
sediment volume targeted for removal within the footprint of that CDF location is 7,000 cy.  
Since that sediment would not have to be dredged, the net volume of sediment to be 
hydraulically dredged and placed in the Woods Pond CDF would be 293,000 cy.  This 
would fill the CDF location to a final elevation approximately 5 feet above the mean 
surface water elevation (including the thickness of the final cover). 

SED 7:  Under SED 7, the estimated sediment removal volume for Reaches 5C and 6 is 
385,000 cy.  It is assumed that these hydraulically dredged sediments would be placed in 
two CDFs – one within the area of Woods Pond encompassed by sheetpile location A, 
and the other in backwater BWL_09.  The sediment volumes within those footprints, 
which would otherwise be targeted for removal under SED 7, are 12,000 cy in the CDF 
portion of Woods Pond and 2,000 cy in backwater BWL_09.  Since those sediments 
would not have to be dredged, the net volume of sediment to be hydraulically dredged 
and placed in these CDFs would be 371,000 cy.  This volume would fill the Woods Pond 
CDF and the backwater BWL_09 CDF to a final elevation of approximately 5 feet above 
the mean surface water elevation, including the thickness of the final covers.  

SED 8:  Under SED 8, the estimated sediment removal volume for Reaches 5C and 6 is 
1,240,000 cy.  It is assumed that these hydraulically dredged sediments would be placed 
in two CDFs – one within the area of Woods Pond encompassed by sheetpile location B, 
and the other in backwater BWL_07.  The sediment volumes within those footprints, 
which would otherwise be targeted for removal under SED 8, are 347,000 cy and 94,000 
cy, respectively.  Since those sediments would not have to be dredged, the net volume of 
sediment to be hydraulically dredged and placed in these CDFs would be approximately 
800,000 cy.  This volume would fill the Woods Pond CDF and the backwater BWL_07 
CDF to a final elevation of approximately 5 feet above the mean surface water elevation, 
including the thickness of the final covers.  

SED 9:  Under SED 9, the estimated sediment removal volume for Reaches 5C and 6 is 
509,000 cy.  It is assumed that these hydraulically dredged sediments would be placed in 
a CDF in Woods Pond within the area encompassed by sheetpile location B.  The 
sediment volume targeted for removal within the footprint of that CDF location under SED 
9 is 111,000 cy.  Since that sediment would not have to be dredged, the net volume of 
sediment to be hydraulically dredged and placed in the Woods Pond CDF would be 
398,000 cy.  This would fill the CDF location to a final elevation approximately 3.5 feet 
above the mean surface water elevation (including the thickness of the final cover). 
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Remedial Approach 

The following summarizes the general remedial approach (and associated assumptions) 
related to the implementation of TD 2.  It should be noted that while details on the CDF 
configuration, construction, operation, and closure are provided in this description for 
purposes of the evaluations in the CMS, the specific methods and CDF components for 
implementation of this alternative would be determined during the design process based on 
engineering considerations and site conditions. 

Site Preparation:  The first step in implementing TD 2 would be clearing and grubbing along 
the shore as necessary for access, followed by the construction of access roads and 
staging areas.  It has been assumed that there would be no water treatment plant 
associated with the CDF(s) because the permeable berms would allow for passive 
dewatering of the hydraulically dredged sediments.  

Sheetpile Cutoff Wall and Permeable Berm Construction:  The second step in implementing 
TD 2 would be the construction of the CDF(s), including driving a sealed sheetpile wall 
along the water side of the CDF(s) to isolate the CDF area(s) from the main channel, 
followed by construction of a permeable soil berm around the land-side perimeter.  In both 
Woods Pond and the backwaters, the sheetpile would be installed using water-based 
construction techniques from a barge, and the soil berm would be constructed from the 
shore using conventional land-based equipment.  Water flowing through the berm would be 
directed back to the River through a perimeter diversion ditch with additional filter dams 
installed, if needed. 

CDF Operations:  Once the CDF(s) are constructed, the hydraulically dredged sediment 
would be pumped to the CDF(s) as a slurry via piping connected to the dredge.  Booster 
pump stations would be placed along the length of the pipe, as necessary, to allow the 
sediment to stay in suspension before reaching the CDF.  Passive dewatering would be 
accomplished in the CDF(s) using gravity settling and filtration through the permeable 
berms.  A minimum freeboard would be maintained at all times.  

For purposes of this Revised CMS Report, it has been assumed that dredging would be 
conducted for 9 months per year.  During the remaining 3 months of each year, 
consolidation of the sediments placed in the CDF would occur.  Depending on the sediment 
alternative that is selected, hydraulic dredging of Reaches 5C and 6 is expected to be 
performed for an estimated period of approximately 3 years (for SED 9) to 20 years (for 
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SED 8).486  At the completion of sediment removal activities, it could take several months for 
the dewatered sediment to become firm enough to support the low ground-pressure 
equipment that would be used to place the cover on the CDF.  Additional measures such as 
installation of wick drains and/or a surface drainage system combined with surcharge 
loading could promote consolidation of the sediment prior to cover placement. 

Operations Monitoring and Maintenance: Monitoring and maintenance would be performed 
during CDF operations.  These activities would include routine air and surface water 
monitoring for PCBs.  They would also include visual monitoring of the dredge discharge 
pipe, the booster pumps, the sheetpiles, the permeable berms, and the perimeter diversion 
ditch to promote the integrity and proper functioning of these components.  

Engineering/Institutional Controls:  During construction and operation of the CDF(s), access 
restrictions would be established, such as installation of fencing and signs.  Following 
construction, deed restrictions would be put in place to prohibit interference with the CDF(s) 
and restrict future use. 

Final Cover Installation:  Once all hydraulically dredged sediments have been placed and 
consolidated in the CDF, an 18-inch soil cover would be constructed over the area.  
Following placement, the CDF would be planted with appropriate vegetative species. 

Flood Storage Compensation:  Construction of the CDF(s) in Woods Pond and/or the 
backwaters would permanently reduce the existing flood storage capacity in those areas (by 
an amount ranging from 164,600 cy if SED 6 were selected to 580,800 cy for SED 8).  As 
discussed further in Section 9.2.4, provision of some flood storage compensation may be 
required to minimize the impact of the CDF(s) on the elevation and extent of a large flood 
event.  However, it would not be feasible to provide complete flood storage compensation 
for the loss of flood storage capacity caused by the CDF(s), due to the large volume of flood 
storage capacity required and the lack of any suitable places to obtain that volume of 
compensation at the appropriate elevations/areas without creating other adverse effects on 

                                                      

486  Note that the alternative with the shortest duration of hydraulic dredging (SED 9) is not the same 
as the alternative with the smallest dredging volume (SED 6).  For the evaluations in this section that 
are based on hydraulic dredging volumes, the latter alternative is used to represent the lower end of 
the range.  In addition, quantitative evaluations based on active disposal operations (e.g., risks to 
workers) are based on the assumed years of operation, rather than overall duration.  The years of 
operation represent the number of years during which dredged materials would be actively being 
pumped into the CDF(s).  For TD 2, the assumed years of operation for evaluations based on volume 
range from approximately 6 years based on SED 6 (the smallest-volume alternative) to approximately 
20 years based on SED 8.  
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the river or floodplain.  If this alternative were selected, GE would discuss with EPA the 
need for and feasibility of obtaining such flood storage compensation.        

Long-Term Post-Closure Monitoring and Maintenance:  A long-term monitoring and 
maintenance plan would be developed and implemented following closure of the CDF(s).  It 
is anticipated that this plan would provide for long-term groundwater monitoring (five 
locations assumed per CDF), visual inspections and maintenance of the facility 
components, continuation and maintenance of access restrictions (e.g., fences), and 
appropriate deed restrictions on the land.  For purposes of the cost estimates provided in 
this Revised CMS Report, it has been assumed that this long-term program would consist 
of monitoring and inspections for a period of 100 years. Specifically, the monitoring 
components for TD 2 have been assumed to include long-term groundwater monitoring 
and visual inspections of the facility components and access restrictions (e.g., fences).  It 
has been assumed that the long-term groundwater monitoring and visual inspections 
would be conducted annually for the 100-year monitoring and maintenance period.   

Maintenance activities for TD 2 would be performed to promote the reliability and 
effectiveness of the CDF, and would be conducted as necessary based on the results of the 
monitoring activities described above.  Maintenance activities for TD 2 could include the 
following activities:  periodic repairs to the CDF berms and cover; re-seeding or 
maintenance of vegetation in cover areas; and maintenance and repair of the fences and 
signs.   

Restoration of Affected Areas:  Under TD 2, support areas outside the CDF area that are 
disturbed by the construction or operation of the facility would be restored to the extent 
practicable.  For the area within or adjacent to the footprint of the CDF(s), the final 
restoration would be dependent on the final design elevations and site-specific conditions.  
It should be noted that while the final elevations have been assumed to be 5 feet above the 
mean surface water elevation in Woods Pond and the backwaters, consolidation of the 
sediment and underlying materials may alter the final elevation and ultimately have an 
effect on the restoration options for the CDF location(s). 

Note Regarding Evaluations  

As previously noted, since the CDF(s) would be used only for the disposition of hydraulically 
dredged sediments from Reaches 5C and 6 under SED 6 through SED 9, another 
treatment/disposition alternative would be needed for all other removed sediments, as well 
as for excavated floodplain soil.  The evaluations presented below for TD 2 are limited to 
the use of the CDF(s) for the hydraulically dredged sediments described above, and do not 
cover the disposition of the remaining materials, with the exception of the cost estimates.  
As such, those evaluations (excluding the cost evaluation) are not directly comparable to 
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the evaluations of the other treatment/disposition alternatives.  The cost estimates, 
however, have taken into account the costs for off-site disposal of the sediments that would 
removed from other reaches under SED 6 through SED 9, as well as excavated floodplain 
soil, as discussed in Section 9.2.9.  

9.2.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 9.1.2, the evaluation of whether a treatment/disposal alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably, long-term effectiveness and 
permanence (including long-term adverse impacts), short-term effectiveness, and 
compliance with ARARs.  For that reason, the evaluation of whether TD 2 would be 
protective of human health and the environment is presented at the end of Section 9.2 so 
that it can take account of the evaluations under those other criteria. 

9.2.3 Control of Sources of Releases 

Placement of PCB-containing sediments removed from Reaches 5C and 6 into CDF(s) 
would minimize the potential for those PCB-containing materials to be released and 
transported within the River or onto the floodplain in the future.  The CDF(s) would be 
designed to permanently contain the dredged sediments.  Since the CDF(s) would be 
constructed adjacent to the main channel of the River, the berms, sheeting, and cover 
would be designed to withstand high flow events.  This would help ensure that the materials 
remain in place.  A long-term monitoring and maintenance program would be implemented 
for the CDF(s) to promote long-term reliability and effectiveness of the structure(s).    

Research on dredged material has shown there is a potential for some loss of contaminants 
from CDFs (USACE and EPA, 2004; Myers et al., 1996).  The greatest potential for 
contaminant loss is via the effluent pathway (i.e., seepage through the berms) during filling 
operations.  Research has also shown, however, that most organic contaminants are tightly 
bound to the sediment particles and not readily released in a soluble form.  This is 
especially true for PCBs.  A CDF that retains a high percentage of sediment particles will 
therefore be effective in containing the associated contaminants (USACE, 1978).  
Monitoring and control of this pathway would help control the potential for effluent releases 
from the CDF(s).  

Several studies have been conducted to evaluate losses of contaminants during placement 
of hydraulically dredged sediments in CDFs (EPA, 1996).  Hoeppel et al. (1978) studied 
influent and effluent samples from nine CDFs (four on the Atlantic coast, two on the Gulf 
coast, one on the Pacific coast, one in the Great Lakes, and one inland site).  This study 
showed that most chemical constituents in dredged material were associated with the solid 
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fraction, and that the efficiency of contaminant containment during filling operations was 
directly related to the efficiency of solids retention.  For PCBs, very efficient containment 
was observed when adequate solids retention was maintained.  Lu et al. (1978) carried out 
similar studies at the Grassy Island CDF in the Detroit River in Michigan and at the Pinto 
Island CDF in Mobile Bay, Alabama.  At the Grassy Island CDF, the retention efficiency for 
PCBs was very close to the total solids retention (99.7%) and at the Pinto Island CDF, PCB 
retention efficiencies for Aroclors 1242, 1254, and 1260 were 96%, 97%, and 99%, 
respectively.  Similarly, Myers (1991) measured PCB congener concentrations in influent 
and pond water in the Saginaw CDF in Michigan and found that the containment efficiency 
for PCBs was 99.82%. 

There is also a potential for PCB releases to the air via volatilization during filling.  The New 
Bedford Harbor CDF was covered with a floating cover to address such volatilization 
(Foster Wheeler Environmental Corporation, 2001; EPA, 2005g).  A similar floating cover 
could be used during the implementation of TD 2 if PCB volatilization controls were deemed 
necessary.   

Since the CDF(s) would not be designed with an impermeable cover or bottom liner, water 
could enter the CDF(s), and the potential would exist for leachate (and possibly dissolved-
phase PCBs) to exit the CDF into the underlying groundwater, although, as noted above, 
PCBs are not readily released in a soluble form.  It is also possible that the CDF cover could 
be damaged by ice or flooding, resulting in the release of PCB-containing materials from the 
CDF(s).  However, the cover system would be designed to withstand impacts from ice and 
flooding, which would help ensure that the materials remain in place.  A long-term 
monitoring and maintenance program would be implemented for the CDF(s) to promote 
long-term reliability and effectiveness of the structure(s).   

9.2.4 Compliance with Federal and State ARARs  

The potential ARARs identified by GE for TD 2 in accordance with directions from EPA are 
listed in Tables T-2.a through T-2.c in Appendix C.  The potential chemical-specific ARARs 
presented in Table T-2.a include the federal and state water quality criteria for PCBs.  Since 
the CDF(s) would be separated from the River via sheetpiles and berms, it is not expected 
that placement or presence of the PCB-containing sediments in the CDF(s) would have an 
appreciable impact on the water column PCB concentrations in the River and thus on 
attainment of the water quality criteria.   
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The potential location-specific and action-specific ARARs for TD 2 are listed in Tables T-2.b 
and T-2.c in Appendix C.487  Review of those ARARs indicates that TD 2 could be designed 
and implemented to achieve certain of those ARARs, but that there are some potential 
ARARs that would require specific EPA approval or would not be met.  These include the 
following: 

• The in-water CDF(s) would not meet all of the substantive requirements of EPA’s TSCA 
regulations for a chemical waste landfill (40 CFR § 761.75).  Thus, it would be 
necessary to obtain from EPA a determination that the CDF(s) meet(s) the substantive 
criteria for a waiver of some of those requirements under 40 CFR § 761.75(4) or risk-
based approval under 40 CFR § 761.61(c).  

• Several potential ARARs – including EPA’s and the U.S. Army Corps of Engineers’ 
regulations under Section 404 of the Clean Water Act (40 CFR Part 230, 33 CFR Parts 
320-323), the federal Executive Order for Wetlands Protection (E.O. 11990), the 
Massachusetts water quality certification regulations for discharges of dredged or fill 
material into waters (314 CMR 9.06), and the Massachusetts Wetlands Protection Act 
regulations (310 CMR 10.53(3)(q)) – require that there be no practicable alternative 
with less adverse impact on the aquatic ecosystem or wetlands.  Thus, EPA would 
have to waive these requirements under CERCLA and the NCP.   

• As discussed in Table T-2.b, EPA’s and the U.S. Army Corps of Engineers’ regulations 
under Section 404 of the Clean Water Act and the Massachusetts Wetlands Protection 
Act regulations (310 CMR 10.53(3)(q)) may require the provision of flood storage 
compensation for the loss of flood storage capacity resulting from the CDF(s).  If 
applicable, those requirements would not be met because provision of complete flood 
storage compensation would not be feasible due to the large volume of flood storage 
capacity required and the lack of any suitable places to obtain that volume of 
compensation at the appropriate elevations/areas without creating other adverse effects 
on the river or floodplain.  Thus, if these requirements are ARARs, EPA would have to 
waive them under CERCLA and the NCP as technically impracticable to meet or on 
some other ground.   

• Both the Massachusetts water quality certification regulations (314 CMR 9.06) and the 
Massachusetts Wetlands Protection Act regulations (310 CMR 10.59) prohibit projects 
that would adversely affect the state-designated Estimated Habitat of state-listed rare 

                                                      

487  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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wildlife species.  This requirement would not be met because the backwater CDF 
area(s) and a portion of the Woods Pond CDF are within state-designated Estimated 
Habitat of state-listed wildlife species.  Thus, if these regulations are ARARs, EPA 
would need to waive this requirement as technically impracticable to meet or on some 
other ground.  

• The in-water CDF would not meet a number of other substantive siting and design 
requirements of the Massachusetts water quality certification regulations relating to the 
use of an in-water CDF for dredged material (314 CMR 9.07(8)).  These include the 
prohibition on such confined disposal facilities within an ACEC.  They also include the 
requirements that the CDF(s) have an impervious cover and prevent run-on from a 25-
year storm – which the CDF(s) would not meet since they would not be intended to 
prevent any infiltration of precipitation or run-on water into the CDF(s).  These 
requirements would thus also need to be waived as technically impracticable to meet or 
on some other ground.  

• TD 2 would also not meet the requirement of MESA and its implementing regulations 
(310 CMR 10.23) that a project not result in a “take” of a state-listed species.488  Thus, if 
that requirement is an ARAR, it would also need to be waived as technically 
impracticable to meet or on some other ground. 

In addition to the potential ARARs discussed above, EPA’s regulations under RCRA and 
the Massachusetts hazardous waste regulations establish detailed requirements for 
facilities that treat, store, or dispose of material that constitutes a hazardous waste under 
the RCRA criteria.489  Based on prior experience at other portions of this Site (e.g., the 
sediments addressed during remediation of the 1½-Mile Reach), it is not anticipated that the 
sediments to be placed in the CDF(s) would constitute such hazardous waste (see Section 
6.3.4 above).  However, representative TCLP testing would be conducted during design to 
confirm that.  We have considered whether, in the unlikely event that particular sediments to 
be placed in the CDF(s) should constitute hazardous waste under RCRA criteria, the 
CDF(s) would meet the applicable federal and state hazardous waste management 

                                                      

488  The MESA evaluations in Appendix L indicate that TD 2 would involve a take of state-listed 
species, with the number depending on the area(s) used for CDF(s), as discussed in Section 9.2.5.3.  
The MESA regulations contain a provision authorizing the Director of the MDFW to permit a take of a 
state-listed species under certain conditions (321 CMR 10.23).  However, as discussed in Section 5.4, 
this provision does not constitute an ARAR for the Rest of River remedial action. 
489  As noted above, although wastes with PCB concentrations > 50 mg/kg are listed hazardous 
wastes in Massachusetts, the Massachusetts hazardous waste regulations exempt facilities that 
manage such wastes so long as such facilities comply with EPA’s TSCA regulations (310 CMR 
30.501(3)(a)).  The other relevant criteria under those state regulations for determining whether 
materials constitute hazardous waste are the same as those under EPA’s RCRA regulations. 
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requirements.  It appears that the CDF(s) would be covered by EPA’s Area of 
Contamination (AOC) policy (EPA, 1995) which excludes from the RCRA land disposal 
restrictions and other RCRA technical requirements the movement of wastes (including 
disposal) within an overall area that includes discrete areas of generally dispersed 
contamination.  It also appears that the CDF(s) would likely be exempt from the state 
requirements governing disposal of hazardous waste.490  However, in the event that the 
AOC policy and/or the state exemptions were found not to apply, the CDF(s) would not 
meet some of the substantive requirements of EPA’s RCRA regulations and the 
Massachusetts hazardous waste regulations for a hazardous waste disposal facility.491  In 
that case, EPA would need to waive those requirements as technically impracticable to 
meet or on some other ground.492   

9.2.5 Long-Term Reliability and Effectiveness 

An assessment of long-term reliability and effectiveness of TD 2 has included an evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts associated with the alternative on human health or the 
environment. 

                                                      

490  The Massachusetts hazardous waste regulations exempt dredged material that is placed in a 
confined disposal facility pursuant to 314 CMR 9.07(8) and managed in accordance with a state water 
quality certification and the requirements of a permit under § 404 of the Clean Water Act (310 CMR 
30.104(3)(f)).  In addition, the Massachusetts Contingency Plan (MCP) provides that the on-site 
disposal of hazardous waste as part of a remedial action under the MCP (which would include the 
Rest of River remedial action due to the MCP’s “adequately regulated” provisions) is exempt from the 
State’s hazardous waste regulations unless the MDEP determines that compliance with those 
regulations is required (310 CMR 40.0033(5)).  
491  For example, the CDF(s) would not be constructed with the double liner/leachate collection system 
required by EPA’s RCRA regulations for hazardous waste surface impoundments (40 CFR § 264.221, 
264.301), which would be inconsistent with the purpose of the CDF(s) to act as filtration systems that 
allow water to pass through permeable berms.  In addition, the CDF(s) would not meet many of the 
location and design requirements of the state hazardous waste management regulations – e.g., the 
requirements that hazardous waste surface impoundments or landfills not be located within the 500-
year floodplain or within wetlands (310 CMR 30.701(6), 30.705(6)), that there can be no disposal of 
hazardous waste into waterbodies (310 CMR 30.706), and that surface impoundments or landfills 
have double liners (310 CMR 30.612(1), 30.622(1)).      
492  It should be noted that the Massachusetts site assignment regulations for solid waste facilities 
(310 CMR 16.00) and solid waste management regulations (310 CMR 19.00) would not apply to the 
CDF(s) because 310 CMR 19.013(2) exempts from those regulations remedial actions conducted 
pursuant to the MCP and, as noted above, the Rest of River remedial action would constitute a 
remedial action under the MCP by virtue of the MCP’s “adequately regulated” provisions (310 CMR 
40.0111). 
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9.2.5.1 Magnitude of Residual Risk 

The CDF, once covered, would isolate the PCB-containing sediments from direct contact 
with human and ecological receptors, mitigating the potential for long-term exposure of 
those receptors to those sediments.  Although the CDF(s) would not be constructed in the 
main channel of the River, it/they would be designed to withstand high flow events.  
However, the potential would exist for portions of a CDF to be compromised and for 
material in the CDF to be released back to the River or the adjacent floodplain.  Further, 
since the CDF(s) would not include an impermeable cover or bottom liner, the potential 
would exist for leachate (and possibly dissolved-phase PCBs) to migrate to groundwater. 
Periodic visual inspections would be conducted to confirm the integrity of the sheetpile, 
cover, and berms, which would be repaired in the event that any damage or erosion was 
identified.  Seepage of PCBs from the CDF(s) to the underlying groundwater would be 
monitored through a periodic groundwater monitoring program.  A long-term monitoring and 
maintenance program would be implemented to promote long-term reliability and 
effectiveness, and institutional controls such as deed restrictions would further limit the 
potential for human exposure and help maintain the long-term effectiveness of this 
alternative. 

9.2.5.2  Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 2 has included an assessment of the 
factors discussed below. 

Use of Technology under Similar Conditions 

In-water CDFs have been used to dispose of dredged sediments containing PCBs at 
several environmental dredging sites.  For example, CDFs have been used for disposal of 
PCB-containing sediment at the Commencement Bay Nearshore/Tideflats Superfund Site 
in Tacoma, Washington, the Channel/Shelter Island Diked Facility in Saginaw Bay, 
Michigan, and Waukegan Harbor in Illinois, as described below:   

• The Commencement Bay Site consists of several waterways where sediments 
containing PCBs, PAHs, and metals were placed into CDFs.  Sediments from various 
waterways at that site were placed into three different CDFs.  All three of these CDFs 
have permeable berms and clean sediment caps (EPA, 2004f). 

• The Channel/Shelter Island Diked Facility in Saginaw Bay, Michigan, was constructed 
to hold contaminated sediments dredged from the Saginaw River for navigation 
purposes.  A two-year study was conducted to evaluate facility performance in confining 
contaminants associated with dredged sediments.  The objective of the study was to 
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determine whether contaminants were transported through dike walls and whether 
biota in the surrounding environment exhibited increased exposure to the contaminants 
from the transport of contaminants through the dike wall.  Biomonitoring/bioassessment 
and modeling approaches were used.  Water, biota, and sediments were collected from 
inside and outside of the diked facility during active dredging and pumping operations.  
Results from both years indicated that only a negligible amount of PCBs was 
transported through the dike wall.  The study determined that the dike wall performed 
well in confining PCBs (http://www.epa.gov/med/grosseile_site/cdf.html).  

• At the Waukegan Harbor Site, approximately 30,000 cy of PCB-containing sediments 
were disposed of in a CDF constructed in a boat slip within the harbor 
(http://www.epa.gov/glnpo/aoc/waukegan.html).   

In-water CDFs have been selected at other sites as well.  For example, for the Kinnickinnic 
River Environmental Restoration Project in Milwaukee, Wisconsin, the selected remedy 
calls for dredging up to 170,000 cy of PCB-containing sediments and placing them in a CDF 
constructed by USACE (http://dnr.wi.gov/org/water/wm/sms/kkriver/index.html).  At the Port 
of Portland, Oregon, the selected remedy calls for placement of sediments containing 
PAHs, PCBs, pesticides, metals, and other contaminants in a CDF that is being designed at 
the mouth of an existing slip in the Willamette River 
(http://yosemite.epa.gov/R10/CLEANUP.NSF/sites/T4)  

Overall Effectiveness and Reliability 

TD 2 would provide long-term effectiveness by permanently isolating the hydraulically 
dredged PCB-containing sediments in a covered CDF, so that human and ecological 
receptors are not exposed to those materials.  As noted above, in-water CDFs have been 
used to dispose of dredged sediments at a number of environmental remediation sites, and 
this technology has been shown to be both effective and reliable.   

A breach in the berms, the sheetpiles, or the final vegetated soil cover of the CDFs could 
occur due to damage caused by floods or ice.  However, regular monitoring and 
inspections, as described previously in Section 9.2.1, would limit the potential release from 
any of these locations and repairs would be conducted as provided below.  Thus, OMM 
activities would promote the long-term stability of the facility.   

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques would be implemented during and after active use of the 
CDF(s).  As described in Section 9.2.1, it is anticipated that the long-term OMM program 
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would include groundwater monitoring, inspections, maintenance of the facility components,   
and appropriate deed restrictions on the land.  Labor and materials needed to perform the 
OMM activities are expected to be readily available.  Similar OMM programs have been 
implemented to monitor and maintain CDFs at other sites identified above.  It is expected 
that this program would provide a reliable means of determining that the CDF(s) continue to 
contain and isolate the PCB-containing sediments over the long term.   

Technical Component Replacement Requirements 

The technologies that comprise TD 2 are expected to be effective at isolating the dredged 
sediments from the surrounding environment.  OMM activities would be implemented to 
monitor the effectiveness of the CDF and provide for early detection should a breach occur.  
If damage were observed, repairs could be made using readily available labor and 
materials. 

9.2.5.3  Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of TD 2 on human health or the 
environment has included an assessment of several components, as described below. 

Potentially Affected Populations 

Under TD 2, the PCB-containing sediments placed in the CDF(s) would be isolated from 
human and ecological receptors.  The potential for exposure of such receptors to those 
sediments would be further limited by the institutional controls and monitoring and 
maintenance program described above.     

Implementation of TD 2 would alter the habitat type in the area(s) of the CDF(s), and thus 
affect the types of biota which reside and use the areas.  The most dramatic impacts would 
occur from the conversion of areas which currently support aquatic life to an upland 
environment.  Further discussions of the long-term impacts associated with TD 2 are 
provided below. 

Long-Term Ecological Impacts 

A primary long-term ecological impact from TD 2 would be the removal of open water and 
deep marsh habitat in Woods Pond and the backwater areas, as well as certain surrounding 
upland and wetland forested habitats, from productive use by the wildlife species that 
currently use them.  Specific impacts would depend on the CDF location selected, as 
discussed below. 
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Woods Pond:  The placement of an in-water CDF in Woods Pond would have a permanent 
impact on the aquatic habitat afforded by that area, with the extent of the impact dependent 
on the size of the CDF.  The loss of a portion of the Pond would have a direct impact on the 
benthic invertebrate community by effectively eliminating a substantial area of benthic 
habitat.  Placement of the CDF in Woods Pond would eliminate the deepest portion of the 
Pond, and thus eliminate the only area of deeper water for fish and other aquatic 
organisms.  Deeper areas can offer thermal refugia for fish, but in lakes or impoundments 
with abundant macrophyte growth, these deeper areas often contain low dissolved oxygen 
levels in summer, resulting in a reduced role as thermal refugia.  Loss of deep water in 
Woods Pond would therefore represent a loss of habitat; but with expected low oxygen in 
deep water, current summer habitat quality is limited. 

Creation of a CDF in Woods Pond would also impact the shoreline of the Pond and 
adjacent wetlands, including red maple swamp habitats.  The addition of sediment in the 
CDF would elevate the topography in the area (approximately 5 feet above existing surface 
elevation) and convert these wetland habitats to uplands.  Impacts to surrounding wetlands 
would also occur due to the construction of access roads and/or support areas for the CDF.  
These impacts would reduce available bank and shoreline which are used by shorebirds 
(e.g., spotted sandpiper and great blue heron), as well as reptiles such as painted turtles 
and northern water snakes.  The loss of wetland habitat would impact a variety of wildlife 
species, particularly birds which use the forested and shrubby edges as perch and nesting 
locations.   

In addition, the construction of access roads and/or support areas would impact the 
surrounding forested habitats through the removal of trees and other vegetation.  Once 
cleared, it is anticipated that these habitats would not approach current conditions for at 
least 50-100 years after restoration is complete.   The removal of native vegetation in these 
areas would provide new substrate conducive for invasive species that favor disturbed 
areas.  The CDF also has the potential to alter the hydrology of the community types 
surrounding the Pond through increased seasonal flooding and changes in runoff 
conditions.  

The forested habitat surrounding both the smaller (17-acre) and the larger (34-acre) CDF 
configurations in Woods Pond is mapped as Priority Habitat for two state-listed species, the 
bur oak and the mustard white butterfly.  That habitat would be affected by the construction 
of access roads and/or support areas and from altered hydrology in the area.  These 
impacts could result in a take of these species, although that is uncertain since these 
species do not use open water habitats (see MESA assessments in Appendix L).  The 
habitat surrounding the larger (34-acre) configuration also contains Priority Habitat for two 
additional state-listed species, the common moorhen and the wapato.  Due to the impacts 
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on that habitat, the CDF activities would result in a take of the common moorhen and the 
wapato (see MESA assessments in Appendix L).  

Backwaters:  Placement of a CDF in one of the backwater areas identified above would 
likewise have adverse long-term ecological impacts.  These backwater areas have water 
levels deep enough to provide open water habitat for most of the year, and shallow 
enough to support rooted aquatic plant growth over a substantial portion of their bottom. 
The lack of current in the backwater areas, except during flood events, affects backwater 
habitat features and provides a unique aquatic habitat, which many species favor.   
Reduced flow velocities and increased substrate deposition typically results in more 
abundant aquatic plants in backwater areas compared to the river.  Mud flats in these 
areas are more extensive during dry periods.  A CDF within one of these backwaters 
would effectively eliminate the availability of the backwater habitat for use by wildlife.  
Various reptile species, including snapping turtle, eastern painted turtle and northern 
water snake, prefer these backwater habitats, and these areas serve as breeding habitat 
for amphibians such as green frog and bullfrog.  Reptiles and amphibians also use these 
habitats to regulate body temperatures and rehydrate during the summer.  Persistently 
inundated wetlands like these are important for a variety of bird species, including wood 
duck, great blue heron, green heron, marsh wren, and red-winged blackbirds.  The 
wading birds prefer this type of open water with minimal current, as do common 
backwater plants such as pickerelweed and arrowhead, which are important food sources 
for a variety of birds and mammals. The open connection to the river provides for 
movement of fish between habitats, facilitating higher fish diversity through more varied 
habitat conditions.  

In addition to direct impacts to backwater habitat, the surrounding floodplain would be 
impacted by the construction of access roads and/or support areas and through hydrologic 
changes associated with changes in elevation (approximately 5 feet above existing surface 
elevations) within the backwater.  The habitat surrounding BWL_07 is diverse and contains 
forested, shrub swamp and emergent wetlands. The forested habitat surrounding BWL-09 
consists primarily of black ash-red maple-tamarack calcareous seepage swamp and 
transitional floodplain forests.  These forested habitat types have a State Rank of S2, 
indicating that there are few remaining acres of this habitat in Massachusetts or that the 
habitat is very vulnerable to extirpation in Massachusetts.    

The backwaters and surrounding areas are also mapped as Priority Habitat for a variety of 
state-listed species.  Specifically, both candidate backwater areas include mapped Priority 
Habitat for common moorhen, arrow clubtail, zebra clubtail, mustard white butterfly, and 
wapato; and BWL_07 (as well as a very small portion of BWL_09) also contains Priority 
Habitat for the bald eagle.  In addition, the habitats surrounding these backwaters are 
mapped as Priority Habitat for the state-listed bur oak and Gray’s sedge and, for BWL_07, 
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American bittern.  The construction of a CDF would have long-term impacts on most of 
these Priority Habitats, either directly or through the construction of access roads and/or 
support areas, as well as altered wetland hydrology.  In fact, the creation of a CDF in either 
backwater would eliminate the habitat for the common moorhen and wapato entirely in this 
area.  As shown in the MESA assessments in Appendix L, the CDF-related activities would 
result in a take of common moorhen, arrow and zebra clubtails, wapato, and, in BWL_07, 
bald eagle and American bittern; and they could also result in a take of mustard white, bur 
oak, and Gray’s sedge.  

Long-Term Impacts on Aesthetics and Recreational Use 

Construction of an in-water CDF(s) would cause long-term impacts to the aesthetics of the 
area.  The aesthetic view of a previously undisturbed area would be permanently lost and 
the area in the vicinity of the CDF(s) could lose appeal to recreational users such as 
canoeists and hikers.  From the River, one would see the sheetpile walls installed along the 
River-side of the CDFs.  Rather than open water and/or large tracts of wetland vegetation, 
one would see an elevated mound of soil which would be covered with vegetation. 

TD 2 would also impact areas used for canoeing and fishing.  The impacted areas would no 
longer be useable for these recreational activities since they would be converted from 
aquatic to upland environments.    

Long-Term Impacts on River Hydrology and Flood Storage Capacity 

Construction of CDF(s) in Woods Pond and/or the backwaters would reduce the existing 
flood storage capacity, with losses during a 100-year storm event of 164,600 cy if SED 6 
were selected to 580,800 cy for SED 8.  Assuming that it would not be feasible to provide 
compensatory flood storage capacity elsewhere in Reaches 5C and 6 (as discussed 
above), an increase in the surface water elevation (of unknown magnitude) would be 
anticipated during high flow events.  While the “deep hole” in Woods Pond and/or the 
backwaters where the CDF(s) would be constructed are not part of the main flow channel of 
the River, localized impacts to the hydraulics of the River would be expected during certain 
high flow events.  

Potential Measures to Mitigate Long-Term Adverse Impacts  

Under TD 2, the cover of the CDF would be seeded/planted with native upland herbaceous 
vegetation.  A maintained upland meadow habitat is anticipated to be sustained in these 
areas.  Support areas outside of the CDF that are disturbed by construction or operation 
activities, such as materials staging areas and access roads which are no longer needed, 
would be subject to restoration measures.  Temporary fill material would be removed, and 
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the areas would be tilled or scarified to improve the surface soils.  In an effort to prevent 
erosion and encroachment from invasive species, the support areas would be reseeded 
with a wetland seed mix or a rapidly establishing native upland grass seed depending on 
the community type which was impacted.  Native trees and shrubs would be planted with 
species type and plant spacing based upon the desired restored community type.  

As previously mentioned in Section 9.2.1, the implementation of OMM activities and 
institutional controls would help minimize the potential for a release from and exposure to 
PCBs present in the CDFs.   

9.2.6 Reduction of Toxicity, Mobility, or Volume 

The degree to which TD 2 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below. 

Reduction of Toxicity:  TD 2 would not include any treatment processes that would reduce 
the toxicity of the PCBs in the removed sediment.  However, if material is encountered 
during dredging that would constitute “principal threat” waste (e.g., free NAPL, drums of 
liquid waste), which is not anticipated, that material would be segregated and transported 
off-site for treatment and disposal, as appropriate.  

Reduction of Mobility:  TD 2 would result in reduced mobility of PCBs by permanently 
containing the PCBs in the removed sediments within the CDF(s).   

Reduction of Volume:  TD 2 would not reduce the volume of PCB-containing material.  

9.2.7 Short-Term Effectiveness  

Evaluation of the short-term effectiveness of TD 2 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities (as well as 
communities along truck transport routes), and on the workers involved in the disposition 
activities.  As noted previously, implementation of TD 2 would include site preparation, CDF 
construction, placement and consolidation of the hydraulically dredged sediments, and 
construction of a vegetated soil cover once consolidation is complete.  For TD 2, short-term 
impacts are those that would occur during the performance of these activities.   

Impacts on the Environment – Ecological Effects 

The short-term effects on the environment resulting from implementation of TD 2 would 
include the destruction of the habitat and destruction or displacement of the aquatic biota 
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residing in the portions of Woods Pond and either of the two backwaters where the CDF(s) 
would be constructed.  In addition, short-term effects would include impacts to the adjacent 
floodplain and upland areas disturbed during construction of the supporting access roads 
and staging areas.  Birds, mammals, reptiles, and amphibians would be affected by the 
habitat disruption associated with implementation of this alternative. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through construction and 
consolidation of hydraulically dredged sediments into a CDF(s) during the implementation of 
TD 2.  That estimate was based on the range of volumes of hydraulically dredged 
sediments that could be placed in CDF(s), with the lower bound based on SED 6 (300,000 
cy) and the upper bound based on SED 8 (1.24 million cy).   

Based on this range of removal volumes, the total carbon footprint associated with TD 2 has 
been estimated to range from 2,700 tonnes to 8,800 tonnes of GHG emissions.  Of this 
total, the GHG emissions associated with direct emission sources (primarily construction 
activities and transportation activities) range from approximately 1,700 tonnes to 6,700 
tonnes, while the GHG emissions calculated for off-site emissions (primarily refinement of 
diesel fuel and steel sheeting manufacturing) range from approximately 1,000 tonnes to 
2,100 tonnes.  The range of total GHG emissions estimated for this alternative is equivalent 
to the annual output of 500 to 1,700 passenger vehicles.  

Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementation of TD 2 would also result in short-term impacts to the local communities 
along Reaches 5C and 6.  These short-term effects would include increased noise levels 
from operation of dredges and booster pumps during construction and filling activities.  
Truck traffic to deliver sheetpile and berm materials would increase substantially during the 
initial stages of the project, and also to deliver cover materials for closure.  

The increased truck traffic would affect not only local communities but also areas along the 
routes used to transport materials to the site for implementation of TD 2 (i.e., for 
construction and closure of the CDF[s]).  Assuming that 16-ton trucks would be used to 
transport such materials to the site, the number of truck trips for the implementation of TD 2 
would range from approximately 5,550 truck trips (average of approximately 930 truck trips 
annually) for SED 6 to approximately 19,540 truck trips (average of approximately 980 truck 
trips annually) for SED 8.  The trucks would travel a total of 277,000 miles for SED 6 and 
977,000 miles for SED 8, including return trips.  (Note that these truck trip estimates do not 
account for the off-site transport of removed sediments and floodplain soils that would not 
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be placed in the CDF[s].)  This additional traffic would increase noise levels, vehicle 
emissions, and the potential for traffic accidents.   

Appendix N includes an analysis of potential accident risks from such increased truck traffic.  
These risk estimates were based on a range of potential sizes of the CDF(s), which would 
depend on the volumes of material to be disposed of in the CDF(s).  Based on the lower 
and upper bounds of this range, this analysis indicates that this increased truck traffic would 
result in an estimated 0.13 to 0.46 non-fatal injuries due to accidents (average of 0.02 non-
fatal injury per year for both the lower and upper bounds), with a probability of 12% to 37% 
of at least one such injury, and an estimated 0.01 to 0.02 fatalities from accidents (average 
of 0.001 fatality per year for both the lower and upper bounds), with a probability of 1% to 
2% of at least one such fatality.   

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

Several actions would be taken in an attempt to avoid, minimize, or mitigate the negative 
short-term environmental impacts from construction and operation of the CDF(s).  The 
facility would be constructed in as small an area as necessary, so as to minimize the 
amount of habitat disturbed.  Engineering controls and BMPs would be implemented, to the 
extent practical and as needed, to reduce detrimental effects from construction and 
operation of the CDF on the environment and local communities.  Some potential BMPs 
that may be implemented during construction and operation of the CDF(s) include, but are 
not limited to, use of the following: 
 
• Stormwater management engineering controls and BMPs, including: 

o Hay or straw bales; and 
o Silt fences and curtains; 

• Utilization of good housekeeping practices at the CDF(s); 

• Proper equipment and vehicle maintenance; 

• Avoidance of CDF construction and operation at night except where necessary and 
minimization of such activities on weekends and holidays; and 

• Performance of routine air monitoring during CDF construction and operation in 
accordance with a project-specific air monitoring plan. 

Despite the implementation of these measures, however, some short-term impacts from TD 
2 would be inevitable. 
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Risks to Remediation Workers 

Implementation of TD 2 would also result in health and safety risks to site workers.  
Construction, operation, and closure of the CDF(s) are estimated to involve 73,100 to 
259,500 man-hours over the assumed 6 to 20 years of operation (based on SED 6 to SED 
8).  Appendix N includes an analysis of potential accident-related risks to workers from 
implementation of TD 2, with estimates based on the above range of years of operation.493  
Based on the lower and upper bounds of this range, this analysis indicates that 
implementation of TD 2 would result in an estimated 0.70 to 2.50 non-fatal injuries to 
workers (average of 0.12 to 0.13 average annual non-fatal injuries), with a probability of 
50% to 92% of at least one such injury, and an estimated 0.01 to 0.03 worker fatalities 
(average of 0.0012 to 0.0013 average annual fatalities), with a probability of 1% to 3% of at 
least one such fatality.  

9.2.8 Implementability 

9.2.8.1 Technical Implementability  

The technical implementability of TD 2 has been evaluated in terms of the following factors: 

General Availability of Technology:  The labor, materials, and equipment needed to 
implement TD 2 are considered readily available.  As noted previously, construction would 
include driving sheetpile along the water side of the CDF and constructing the permeable 
soil berm around the land-side perimeter.  In Woods Pond and the backwaters, the 
sheetpile would be installed using water-based construction techniques from a barge, and 
the soil berm would be constructed from the shore using conventional land-based 
equipment.  Once the support facilities are in place, the hydraulically dredged sediment 
would be pumped as a slurry via piping extending from the dredge to the CDF, and once 
filled, the CDF would be covered with soil and vegetated.  

Ability To Be Implemented:  CDFs are routinely constructed and operated by USACE as a 
means to contain dredged materials in the Great Lakes and other areas.  CDFs have also 
been constructed and operated at some environmental remediation sites, as described in 
Section 9.2.5.2.  However, as also noted previously, given the size of the assumed CDFs, it 
is expected that existing flood storage capacity would be lost through implementation of TD 
2.  In this situation, as discussed in Section 9.2.4, substantive regulatory requirements 

                                                      

493  As noted in Appendix N, these estimates slightly underestimate the worker site accident risks 
since the labor hours on which they are based do not include service support hours. 
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might affect the ability to construct a CDF(s) sufficiently large to hold the sediment volumes 
that would be subject to hydraulic dredging in Reaches 5C and 6 under alternatives SED 6 
through SED 9.  

Reliability:  Experience at other sites indicates that, if properly designed, the CDF could be 
a reliable means of containing sediments dredged from Reaches 5C and 6.  A discussion of 
CDF use at other sites was provided in Section 9.2.5.2.  Technical manuals from EPA and 
the USACE are available which provide technical and design considerations that would help 
promote the reliability of a CDF in containing the dredged sediments (EPA, 2005d; USACE, 
1983, 1987, 2003a & b).   

Availability of Space for Facilities:  The preliminary engineering analysis described in 
Section 9.2.1 has shown that the deep hole in Woods Pond and/or one of the two 
designated backwaters could be used for the construction of in-water CDFs to permanently 
contain hydraulically dredged sediment from Reaches 5C and 6 of the River for SED 6, 
SED 7, SED 8, or SED 9.   

Availability of Equipment, Materials, and Personnel:  As noted above, equipment, materials, 
and personnel necessary to construct access roads and staging areas, and to construct, 
operate, and monitor CDFs are considered readily available.      

Ease of Conducting Additional Corrective Measures:  As noted previously, if damage to the 
berm or the final vegetated soil cover of the CDF(s) were observed during monitoring, 
repairs could be made using readily available labor and materials.  Ease of implementation 
would be directly related to the location of the damage and the extent of the necessary 
corrective measures. 

Ability to Monitor Effectiveness: The effectiveness of TD 2 would be determined over time 
through implementation of readily available monitoring techniques, including periodic 
inspections of the facility components and periodic groundwater sampling.  Additionally, 
during construction, filling, and consolidation activities, air and surface water monitoring and 
visual inspections of CDF components would be performed.  The operations and post-
closure monitoring programs assumed for purposes of the CMS are summarized in Section 
9.2.1 and were developed based on programs proposed for CDFs by EPA and USACE 
(1983, 1987, 2003a & b).  

9.2.8.2   Administrative Implementability 

The evaluation of the administrative implementability of TD 2 has included consideration of 
regulatory requirements, need for access agreements, and coordination with government 
agencies. 
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Regulatory Requirements:  Implementation of TD 2 would be an “on-site” activity for 
purposes of the permit exemption set forth in Section 121(e) of CERCLA and Paragraph 9.a 
of the CD.  As such, no federal, state, or local permits or approvals would be required.  
However, this alternative would be required to meet the substantive requirements of 
applicable regulations that are designated as ARARs (unless waived).  An evaluation of 
compliance with potential ARARs for construction and operation of the CDF(s) is included in 
Tables T-2a through T-2c in Appendix C and was summarized in Section 9.2.4.    

Access Agreements:  Implementation of TD 2 would require GE to obtain permanent 
access to the locations selected for the CDFs and any permanent associated support 
facilities.  In addition, access agreements would be needed for the temporary use of other 
areas to support construction and operation of the facility until those activities are 
completed.  Where access is needed to state land, it should be possible to obtain, since the 
Commonwealth agreed in the CD to provide access for the response actions required by 
the CD.  However, access agreements may also be needed with other property owners.  If 
GE should be unable to obtain access agreements with particular property owners, GE 
would request EPA’s assistance. 

Coordination with Agencies:  Both prior to and during implementation of TD 2, GE would 
need to coordinate with EPA, as well as state and local agencies to provide as-needed 
support with public/community outreach programs. 

9.2.9 Cost 

The range of estimated total costs to implement TD 2 is $100 M to $510 M (not including 
the cost of the sediment and floodplain soil removal activities).  Since the CDF(s) would be 
used only for hydraulically dredged sediments from Reaches 5C and 6 under SED 6 
through SED 9, the cost estimates have also included costs for disposition of the remaining 
sediments under those alternatives, as well as costs for disposition of floodplain soil.  For 
purposes of the Revised CMS Report, it has been assumed that those remaining materials 
would be transported to off-site facilities for disposal.  Specifically, the low end of the cost 
range for TD 2 represents the estimated costs for: (a) the construction, operation, closure, 
and post-closure of CDFs containing hydraulically dredged sediments from Reaches 5C 
and 6 for SED 6; and (b) off-site disposal of the remaining sediments (not hydraulically 
dredged) for SED 6, as well as floodplain soils for FP 2 (a total of approximately 280,000 in 
situ cy). The upper end of the range represents the estimates costs for:  (a) construction, 
operation, closure, and post-closure of CDFs containing hydraulically dredged sediments 
from Reaches 5C and 6 for SED 8; and (b) off-site disposal of the remaining sediments (not 
hydraulically dredged) for SED 8, as well as floodplain soils for FP 7 (a total of 
approximately 1.7 million in situ cy).   
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The capital costs associated with this range of estimated volumes (which include 
construction and closure of the CDF[s]) are $6.5 M to $20 M as determined by the size and 
number of the CDF(s).  Annual operations costs estimated for the placement of sediments 
in the CDF(s) are approximately $1.2M, resulting in a total operations cost of approximately 
$6.8 M to $25 M.  Annual post-closure monitoring and maintenance costs related to the 
CDF range from approximately $200,000 to $400,000 per year, resulting in total post-
closure monitoring and maintenance costs of approximately $12 M to $20 M.  The total off-
site transport and disposal costs for materials that would not be placed in the CDF range 
from approximately $75 M to $445 M.  The following summarizes the total costs estimated 
for TD 2.494   

TD 2 Minimum Est. 
Cost 

Maximum Est. 
Cost 

Description

Total Capital 
Cost 

$6.5 M $20 M Total cost for engineering, labor, 
equipment, materials associated 
with construction, and closure 

Total Operations 
Cost 

$6.8 M $25 M Total operations cost for 
placement of sediments  

Total Post-Closure 
Monitoring and 
Maintenance Cost 

$12 M $20 M Total cost for performance of the 
100-year post-closure Monitoring 
and Maintenance Program 

Total Off-Site 
Transport and 
Disposal Cost 

$75 M 

 

$445 M 

 

Total costs associated with the off-
site disposal of sediments and/or 
floodplain soils not placed in the 
CDF 

Total Cost for 
Alternative 

$100 M $510 M  Total cost of TD 2 in 2010 dollars 

 
The range of total estimated present worth costs for TD 2, which was developed using a 
discount factor of 7%, an assumed overall duration of 21 to 52 years (based on the total 
estimated durations of SED 6 to SED 8),495 and a post-closure OMM period of 100 years, is 

                                                      

494  It should be noted that since the lower end of the cost range for TD 2 is based on the CDF costs 
plus off-site disposal costs for SED 6 (along with FP 2), it is not comparable to the lower ends of the 
cost ranges for the other treatment/disposition alternatives, which are based on costs for materials that 
would be removed under SED 3 (a lesser volume) (plus FP 2).  The upper end of the cost range for 
TD 2, however, is comparable to the upper ends of the cost ranges for the other treatment/disposition 
alternatives. 
495  Note that, although the CDF would be open only while sediments are being hydraulically dredged, 
the present worth of this alternative has been assessed over the range of total durations of the 
underlying sediment alternatives (including both hydraulic and non-hydraulic excavation), as the cost 
estimates include costs for disposition of the mechanically excavated sediments and floodplain soil as 
well as hydraulically dredged sediments.  Note also that the lower bound of this range is based on the 
estimated overall duration of the lowest cost/lowest volume sediment alternative that could involve use 
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approximately $46 M to $131 M.  More detailed cost estimate information and assumptions 
for each of the treatment/disposition alternatives are included in Appendix Q. 

9.2.10   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.2.2, the evaluation of whether TD 2 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections. 

General Effectiveness:  As discussed in Section 9.2.5, TD 2 would provide long-term 
effectiveness by permanently isolating the hydraulically dredged PCB-containing sediments 
in a covered CDF(s), so that human and ecological receptors are not exposed to those 
materials.  OMM activities would promote the long-term stability of the facility.   

Compliance with ARARs:  As discussed above in Section 9.2.4, review of the potential 
ARARs for TD 2 indicates that TD 2 could be designed and implemented to meet certain of 
those ARARs, but that a number of federal and state regulatory requirements would require 
a specific EPA approval or finding or would not be met.  To the extent that the latter 
requirements constitute ARARs and apply to the CDF(s), those that would not be met by TD 
2 would need to be waived by EPA as technically impracticable (or on some other ground) 
under CERCLA and the NCP.   

Human Health Protection:  The use of CDF(s) would provide human health protection by 
permanently isolating the PCB-containing sediments placed in the CDF(s) from human 
receptors.  In addition, implementation of this alternative would not be expected to have any 
significant long-term or short-term adverse impacts on human health given the 
engineering/institutional controls and monitoring/maintenance program that would be 
implemented as part of TD 2.  

Environmental Protection:  The CDF(s) would provide protection for ecological receptors by 
permanently isolating the PCB-containing sediments placed in the CDF(s) from those 
receptors.  At the same time, the placement of an in-water CDF in Woods Pond and/or one 
of the two backwaters would have a permanent impact on the environment by removing the 
aquatic habitat in the area of the CDF(s) and impacting the surrounding wetland and upland 
communities, including the Priority Habitats of a number of state-listed species.  
Construction of the CDF(s) would also produce long-term impacts on the natural 
appearance of the area, with the degree of impact dependent on the size and number of the 

                                                                                                                                                  

of a CDF (SED 6), rather than the shortest-duration alternative that could involve use of a CDF (SED 9 
at 14 years). 
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CDF(s).  In addition, construction of a CDF in Woods Pond and/or the backwaters would 
permanently reduce the existing flood storage capacity in those areas.  Assuming that 
sufficient flood storage compensation could not be obtained, an increase in the surface 
water elevation would be expected in these areas during high flow events.   

Summary:  Based on the above considerations, TD 2 would provide overall protection of 
human health by permanently isolating PCB-containing sediment from human receptors.  
However, because construction of the CDF(s) would have significant adverse 
environmental impacts in Woods Pond and/or the backwaters by permanently altering the 
aquatic habitat and the flood storage capacity of the area(s) where the CDF(s) would be 
located, TD 2 would not meet the standard of providing overall protection of the 
environment.   

9.3 Evaluation of Local Disposal in On-Site Upland Disposal Facility (TD 3) 

9.3.1 Description of Alternative 

Implementation of TD 3 would involve the permanent disposition of removed sediment/soil 
at an Upland Disposal Facility constructed in close proximity to the River, but outside the 
500-year floodplain.  The removed sediment and soil would be loaded into trucks at the 
staging areas, covered, and transported over on-site and local roadways to a nearby 
Upland Disposal Facility.    

Three potential locations for an Upland Disposal Facility have been identified to date.  
These sites are located near Woods Pond, Forest Street in Lee, and Rising Pond (referred 
to, respectively, as the Woods Pond, Forest Street, and Rising Pond Sites) and are shown 
on Figures 9-3, 9-6, and 9-9, respectively.  The Upland Disposal Facility would be designed 
and constructed at one or more of these locations for the disposition both of materials that 
contain PCB concentrations under 50 mg/kg and those that contain PCB concentrations at 
or above 50 mg/kg and thus would be subject to substantive TSCA requirements.   

As discussed above, the range of potential volumes of sediments and floodplain soils that 
could be removed from the River and floodplain under the array of sediment and floodplain 
soil alternatives discussed in Sections 6 and 7 extends from 191,000 in situ cy, based on a 
combination of SED 3 and FP 2, to 2.9 million in situ cy, based on a combination of SED 8 
and FP 7.  However, due to variations in the size, configuration, and topography of the three 
potential locations, the maximum estimated disposal capacity is different for each location.  
For each of the three potential locations, Table 9-1 shows the overall approximate property 
size, estimated minimum and maximum disposal capacities, and the following acreage 
information for the minimum and maximum volume estimates: land area that would be 
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required for an Upland Disposal Facility, including set-back and buffer areas that would not 
be disturbed; the size of the facility’s operational footprint (i.e., the area that would be 
disturbed for waste disposal plus access roads, material staging areas, and other ancillary 
facilities, but excluding set-back and buffer areas); and the size of the actual landfill area 
that would be used for permanent waste disposal.   

Table 9-1 – Summary of Estimated Disposal Capacities and Approximate Land 
Requirements for Potential Upland Disposal Facility Locations  

Location 
(Configuration) 

Property 
Size 

Disposal 
Capacity 

Land Area 
Required 

Operational 
Footprint Size Landfill Size 

Woods Pond 
(Minimum) 

75 acres 

191,000 cy 53 acres 25 acres 6 acres 

Woods Pond 
(Maximum) 

2.0 million cy 75 acres 61 acres 18 acres 

Forest Street 
(Minimum) 

195 acres 

191,000 cy 115 acres 42 acres 10 acres 

Forest Street 
(Maximum) 

1.0 million cy 193 acres 95 acres 34 acres 

Rising Pond 
(Minimum) 

106 acres 

191,000 cy 62 acres 27 acres 4 acres 

Rising Pond 
(Maximum) 

2.9 million cy 101 acres 84 acres 44 acres 

 

As shown in the above table, for combinations of sediment and floodplain alternatives 
involving disposal of volumes up to approximately 1.0 million cy, all three disposal site 
options would be sufficient.  For combinations of sediment and floodplain alternatives 
involving the disposal of a greater volume, a disposal location that has sufficient capacity to 
handle that volume or a combination of two disposal locations could be utilized.  However, 
to simplify the evaluations in this section of the Revised CMS Report, these evaluations 
have considered the minimum and maximum disposal capacity, as well as the minimum 
and maximum operational footprint (i.e., the area that would be disturbed), at each of these 
locations.  Since the maximum estimated disposal capacity is different for each location, the 
evaluations of the maximum disposal scenario in this section are site-specific and not 
comparable among locations.   

The general remedial approach (and associated assumptions) for implementation of TD 3 
are discussed below.  While a description of the configuration, construction, operation, and 
closure of the Upland Disposal Facility is provided in this Revised CMS Report for 
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evaluation purposes, the specific methods and components of this alternative (if selected) 
would be determined during the design process based on more detailed engineering 
considerations and site investigations.   

Site Selection and Procurement:  The first step in implementing TD 3 would be to select a 
site (or sites) on which to construct the Upland Disposal Facility.  As noted above, three 
locations have been identified to date as potential locations for an Upland Disposal Facility 
Each of these locations is relatively close to the River (to facilitate transfer of sediments to 
it), but is situated outside the 500-year floodplain and has either limited or no sensitive 
habitats or could be configured to avoid or minimize the impacts on such habitats.  GE 
owns or has a right to acquire the necessary portions of each of these sites. 

The natural communities within the three potential disposal sites were classified using a 
combination of aerial photographic interpretation and review of Massachusetts GIS 
mapping.  The natural communities, current land use, and estimated acreages for each 
disposal site are described below. 

Woods Pond Site:  The Woods Pond Site is a 75-acre parcel located immediately 
south of Woods Pond, as shown on Figure 9-3.  The current land use includes a portion 
of an active sand and gravel quarry and construction area, an inactive portion of the 
sand and gravel quarry (now a disturbed field), and a wooded area.  The property is 
bounded to the north by Valley Street and Woods Pond, to the south by the Town of 
Lee’s sanitary landfill and commercial property, to the west by an active sand and 
gravel quarry, and to the east by Woodland Road, low density residential properties, 
open pasture, and undeveloped forest.  Depending on the quantity of material to be 
disposed of, approximately 25 to 61 acres would be used for the development and 
operation of the Upland Disposal Facility (see operational footprint in Table 9-1).  If this 
site is selected, the specific location and configuration of the disposal facility within this 
property would be determined during design.  For the purposes of this Revised CMS 
Report, the conceptual layouts and configurations of the Upland Disposal Facility at this 
site are shown on Figures 9-4 and 9-5. 

Currently, approximately 40 acres (53%) of the overall property at this site consist of an 
area that is currently or was previously used as a sand and gravel mining facility.  This 
previously altered area contains all or portions of four small man-made ponds (which 
would not appear to constitute regulated waterbodies or wetlands) totaling 
approximately 1.1 acre in size.  An overhead electrical transmission line easement runs 
generally north-south through the property; the land in this easement area also consists 
of previously altered land and accounts for an additional approximately 8 acres on the 
property.  The remaining portions of the property are undeveloped and consist of 
approximately 27 acres of upland forest and 0.4 acre of shrub swamp habitat.  The 
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shrub swamp is located in the northeastern portion of the site and would be located 
within the maximum operational footprint but outside of the minimum operational 
footprint of an Upland Disposal Facility at this site.  

Forest Street Site:  The Forest Street Site is approximately 195 acres in size496 and is 
located in Lee, MA, approximately 1 mile south of Interstate 90 and 1 mile east of the 
Housatonic River, as shown on Figure 9-6.  This site is generally bounded to the north 
and east by Goose Pond Brook, Forest Street, low-density residential housing, and 
undeveloped forest; to the south by undeveloped forest; and to the west by 
undeveloped forest and a utility corridor.  Immediately to the east and adjacent to the 
property is a former industrial facility that includes an abandoned mill building and two 
closed landfills.  Depending on the quantity of material to be disposed of, approximately 
42 to 95 acres would be used for the development and operation of the Upland 
Disposal Facility (see operational footprint in Table 9-1).  If this site is selected, the 
specific location and configuration of the disposal facility within this property would be 
determined during design.  For the purposes of this Revised CMS Report, the 
conceptual layouts and configurations of the Upland Disposal Facility at this site are 
shown in Figures 9-7 and 9-8.  

This property is largely forested, with upland forest comprising 192 acres (98%) of the 
overall property and the remainder consisting of approximately 1.8 acres of cleared 
open land and 1.5 acres of wooded coniferous swamp in the southern portion of the 
site.  The site has areas of steep topography with slopes ranging from 15% to 45%.  
The identified minimum and maximum operational footprints for an Upland Disposal 
Facility at this site would not affect any wetlands habitat (see Figures 9-7 and 9-8).  
However, the maximum operational footprint would require construction of a new road 
crossing of Goose Pond Brook along the east side of the site to provide access from 
Forest Street (see Figure 9-8).     

Rising Pond Site:  The Rising Pond Site is located adjacent to, and west of, Rising 
Pond, as shown on Figure 9-9.  The site is bounded to the north and east by the 
Housatonic River/Rising Pond; to the south by an open field/construction stockpile area, 
undeveloped forest and commercial property; and to the west by Van Duesenville 
Road, residential property, cropland, and commercial property.  The site consists of 
three separate lots owned by GE, totaling approximately 106 acres in size.  Depending 
on the quantity of material to be disposed of, approximately 27 to 84 acres would be 
used for development and operation of the Upland Disposal Facility (see operational 

                                                      

496  This acreage includes an approximately 3-acre easement outside the property boundary that 
would be granted by the current property owner.  
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footprint in Table 9-1).  If this site is selected, the specific location and configuration of 
the disposal facility within this property would be determined during design.  For the 
purposes of this Revised CMS Report, the conceptual layouts and configurations of the 
Upland Disposal Facility at this site are shown on Figures 9-10 and 9-11.  

The property is largely forested, with an access road across the southern portion of the 
site, a small area of cleared land on the southeast portion of the site, and a small area 
of cropland at the extreme southern end of the site.  Topography on the site is relatively 
flat with slopes ranging from 0 to 8%.  Approximately 102 acres (96%) of the overall 
property are covered by upland forest consisting of mixed hardwood and coniferous 
forest communities.  An area of open land approximately 3.3 acres in size is located 
along the southern portion of the property.  A small area (approximately 0.5 acre) of 
forested wetland is present on the southwestern edge of the site, and would be 
impacted by the maximum (but not the minimum) operational footprint of the Upland 
Disposal Facility (see Figures 9-10 and 9-11).   

Site Preparation:  Site preparation activities would include clearing and grubbing 
vegetation, followed by the earth work necessary to prepare the site for landfill construction.  
Construction of the landfill at the Woods Pond Site under the minimum volume scenario 
would be largely confined to the current/former sand and gravel quarry portion of the site.  
Under the maximum volume scenario, construction of the landfill would impact active and 
inactive portions of the sand and gravel quarry area, a portion of upland forested habitat, a 
linear utility easement, and a portion of the small (0.4 acre) shrub swamp wetland.  The 
Forest Street and the Rising Pond Sites consist primarily of upland forest, which would be 
cleared in varying amounts for the landfill construction at these sites under both the 
minimum and maximum volume scenarios; no wetlands would be affected by the landfill 
construction at either of these sites.  Site preparation would also include building the 
necessary infrastructure, including access roads and support facilities.   

Landfill Construction:  A base liner and sidewall system would be constructed to hold the 
removed materials at the Upland Disposal Facility.  During construction of the landfill, a 
base liner would be installed over a re-graded surface.  For purposes of this Revised CMS 
Report, it was assumed that the base liner system would include 6 inches of fill on top of a 
double liner system (which would include two composite liners), a double leachate 
collection system (which would include piping and a granular drainage layer above each 
liner), and two layers of geocomposite material (Figure 9-12).497  The landfill would be 

                                                      

497  A single granular drainage layer with collection piping would be placed on top of a single layer of 
geocomposite, which would be placed on top of a single composite liner.  These layers would then be 
repeated to make up the final base liner system. 
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constructed with sloped surfaces that would allow for precipitation to drain to appropriate 
collection points, and would include other appropriate stormwater management features, 
including surface water diversion berms, stormwater detention basins, and drainage swales. 

As discussed further below, it is assumed that construction of the landfill would be 
performed sequentially in a series of cells, such that individual smaller units or cells would 
be constructed, operated, and closed within the confines of the entire facility.   

Upland Disposal Facility Operations:  Once the necessary infrastructure, access roads, 
and support facilities are in place, trucks would transport the dewatered sediment/soil to the 
landfill, which would be segregated into 3-acre cells to efficiently manage the materials.  
The dewatered sediment/soil would be placed in approximate 2-foot-thick lifts within the 
cells and compacted prior to placing the next lift.  A temporary “daily” cover would be placed 
over the active portions of the facility at the end of each work day to minimize:  (1) the 
amount of precipitation entering the consolidated materials to limit generation of leachate; 
and (2) airborne dust.  Once the consolidation material within a cell reaches the maximum 
design height, an interim cover would be installed over that material.  The final cover would 
be installed in phases, as described in the Final Cover Installation section below.  

It is anticipated that the construction and operation of the landfill would be performed in a 
series of cells, such that individual smaller units or cells would be constructed, operated, 
and closed within the confines of the entire facility.  For purposes of evaluation in this 
Revised CMS Report, it has been assumed that approximately 3 acres would be open and 
operating at a given time.   

The volume of leachate generated was assumed to be similar to that generated at the GE-
Pittsfield On-Plant Consolidation Areas (OPCAs).  At the resulting estimated rate of 
leachate generation (150,000 gallons per month), construction of an on-site water treatment 
facility was not considered to be cost-effective.  Instead, it was assumed that the leachate 
would be collected and temporarily stored in on-site tanks and transported via a 5,000-
gallon water truck on an as-needed basis to GE’s Building 64G water treatment facility at its 
Pittsfield plant for treatment and discharge.  Building 64G has a maximum treatment 
capacity of approximately 700 gallons per minute, and thus has sufficient excess capacity to 
accommodate the anticipated leachate volumes associated with the operation of the landfill.  
The travel distances to the Building 64G water treatment facility would be approximately 10 
miles for the Woods Pond Site, approximately 15 miles for the Forest Street Site, and 
approximately 20 miles for the Rising Pond Site.  As such, travel distance for the water truck 
would not be a limiting factor.  The option to construct an on-site treatment facility will be 
retained as a possible approach to be considered during design if TD 3 is selected. 
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Operations Monitoring and Maintenance:  Monitoring and maintenance would be 
performed during facility operations.  For purposes of this Revised CMS Report, it has been 
assumed that these activities would include daily air monitoring for particulate matter (during 
facility operations) and monthly air monitoring for PCBs, as well as semi-annual 
groundwater monitoring of upgradient and downgradient wells.  It would also include 
periodic leachate collection and treatment/disposal, stormwater management, routine 
inspections, and maintenance of the stormwater diversion berms, stormwater detention 
basins, and drainage swales.  

The total duration over which the placement of removed materials in the Upland Disposal 
Facility would occur would depend on the selected sediment and floodplain remediation 
alternatives.  This time period would range from approximately 5 years (the duration of SED 
10, the shortest sediment alternative) to 52 years (the duration of SED 8, the longest 
alternative), assuming that any floodplain remediation would also be completed within those 
same time frames.498   

Engineering/Institutional Controls:  During construction and operation of the Upland 
Disposal Facility, access restrictions would be established (i.e., fencing, signs) to prevent 
unauthorized access to the area.  The fences and signs would remain following closure of 
the facility.  In addition, deed restrictions would be established to prohibit interference with 
the Upland Disposal Facility and to prevent a future change in use of that area. 

Final Cover Installation:  Sediments and soils would be placed and compacted in 3-acre 
cells within the landfill.  An interim cover would be installed over the consolidated material 
once the material within a cell reaches the maximum design height, to reduce infiltration of 
precipitation.  The final cover would be installed over areas of completed consolidation, 
based on surface drainage, consolidation material operations, and constructability.  For 
purposes of this Revised CMS Report, it was assumed that the final cover system would 
include (from bottom to top): a 6-inch-thick soil grading layer, a geosynthetic clay liner, a 
flexible membrane liner, a geosynthetic drainage layer, an 18-inch-thick soil protection 

                                                      

498  Note that the combination of sediment and floodplain alternatives with the shortest duration (SED 
10 and FP 9) is not the same as the combination with the smallest volume (SED 3 and FP 2).  For the 
evaluations in this section that are based on removal volumes, the latter combination is used as the 
basis for the lower end of the range.  In addition, quantitative evaluations that assess active disposal 
operations (e.g., truck trips, traffic accident risks, risks to workers) are based on the assumed years of 
operation, rather than overall duration.  The years of operation represent the number of years during 
which materials removed from the River and floodplain would be actively being disposed of (i.e., 
excluding years when the only activities being conducted under the sediment and floodplain 
alternatives would be capping, backfilling, or restoration activities).  For TD 3, the assumed years of 
operation range from approximately 8 years based on the volume of SED 3 and FP 2 (the smallest-
volume combination) to approximately 19 to 40 years based on the maximum capacity of a disposal 
facility at the location in question.  
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layer, and a 6-inch-thick soil layer on the top.  The landfill cover would be planted with 
herbaceous vegetation  

Long-Term Post-Closure Monitoring and Maintenance:  A post-closure long-term 
monitoring and maintenance program would be implemented for the Upland Disposal 
Facility.  For purposes of this Revised CMS Report, it has been assumed that this program 
would include performance of long-term upgradient and downgradient groundwater and 
stormwater runoff monitoring, as well as inspection and maintenance activities.  The 
monitoring components for TD 3 have been assumed to include groundwater monitoring at 
10 and 20 locations for the minimum- and maximum-sized facilities, respectively.  The 
inspection and maintenance activities would focus on the cover system and other 
associated components, including the surface water drainage system, the leachate 
management system, fences, and warning signs.  Maintenance and/or repairs would be 
performed as necessary.  Leachate treatment/disposal would also be performed on a 
routine basis.  Appropriate deed restrictions would be maintained on the land.  For 
purposes of this Revised CMS Report, it has been assumed that this long-term monitoring 
and maintenance program would last for 100 years, with visual inspections and 
groundwater monitoring conducted twice annually in the first five years after closure and 
then once a year for the remainder of the 100-year period.  

Restoration of Other Affected Areas:  Support areas outside the landfill that are disturbed 
by the construction or operation of the facility, such as materials staging areas and access 
roads that are no longer needed after closure, would be restored to their pre-existing 
conditions to the extent practicable.  This would include the removal of any materials 
brought in during construction to temporarily improve the surface for equipment.  The 
surface soil in these areas would be prepared (e.g., by scarification or tilling) before being 
reseeded with a rapidly establishing native grass seed mix to prevent erosion.  Additional 
woody plantings would be installed if necessary, based on the habitat community present 
prior to construction.  For example, replanting of support areas constructed within upland 
forest habitats (such as at the Rising Pond and Forest Street Sites) could include the 
planting of native trees similar to those established in the surrounding upland forest.  
However, as discussed in prior sections, it would take at least 50 to 100 years to restore all 
the functions of a mature upland forest community.  Restoration of the quarry/field area at 
the Woods Pond Site would likely consist of establishing grassland habitat.    

9.3.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 9.1.2, the evaluation of whether a treatment/disposal alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably, long-term effectiveness and 
permanence (including long-term adverse impacts), short-term effectiveness, and 
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compliance with ARARs.  For that reason, the evaluation of whether TD 3 would be 
protective of human health and the environment is presented at the end of Section 9.3 so 
that it can take account of the evaluations under those other criteria. 

9.3.3 Control of Sources of Releases 

Placement of PCB-containing sediments and soils into an Upland Disposal Facility located 
outside the 500-year floodplain would effectively and permanently isolate those materials 
from being released into the environment and transported within the River or onto the 
floodplain.  The components of the facility described in Section 9.3.1, including the double 
base liner system, the double leachate collection system, and the cover system, would be 
designed to prevent releases from the Upland Disposal Facility to the surrounding 
environment; and the facility would be operated and would be monitored and maintained 
(both during and after operation) to ensure that it continues to isolate the PCB-containing 
materials within the landfill. 

9.3.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for TD 3 in accordance with directions from EPA are 
listed in tables in Appendix C.  As directed by EPA, separate tables have been prepared for 
the Woods Pond Site (Tables T-3.a through T-3.c), the Forest Street Site (Tables T-3.d 
through T-3.f), and the Rising Pond Site (Tables T-3.g through T-3.i).  No chemical-specific 
ARARs have been identified for TD 3, although several guidances to be considered are 
listed in Tables T-3.a, T-3.d, and T-3.g.    

Review of the potential location-specific and action-specific ARARs listed in these tables 
indicates that implementation of TD 3 at any of the identified locations would achieve certain 
of those ARARs, but that there are some potential ARARs that would or may require a 
specific EPA approval or finding or that would or may not be met.499  Those potential 
ARARs are discussed below.  

TSCA Requirements 

EPA’s regulations under TSCA establish certain technical requirements for chemical waste 
landfills used for disposal of PCBs, including siting, design, operation, and monitoring 
requirements (40 CFR § 761.75(b)).  Any of these requirements may be waived by EPA 

                                                      

499  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 



 

 9-49 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

based on a finding that that requirement is not necessary to protect against an 
unreasonable risk of injury to health or the environment (40 CFR § 761.75(c)(4)).  In 
addition, the regulations allow EPA to provide a risk-based approval of an alternate method 
of disposal of PCB remediation waste if EPA finds that such method will not pose an 
unreasonable risk of injury to health or the environment (40 CFR § 761.61(c)).   

Construction and operation of an Upland Disposal Facility at any of the above-identified 
locations would meet all the siting, design, and operation requirements of § 761.75, with a 
few qualifications or exceptions.  First, while the existing soils at each of these locations 
would not meet requirements in § 761.75(b)(1) regarding the permeability and 
characteristics of the existing soil, the facility would be constructed with a synthetic 
membrane liner with equivalent low permeability, as allowed under § 761.75(b)(2) (with 
EPA approval) in places where the existing soil does not have the characteristics specified 
in § 761.75(b)(1).  Second, all of these sites would likely not meet one or more of the 
requirements of § 761.75(b)(3) relating to hydrologic conditions (e.g., that the bottom of the 
liner must be at least 50 feet from the historical high water table, that groundwater recharge 
areas should be avoided, and that there be no hydraulic connection between the site and a 
surface waterbody).  These hydrological issues would be investigated during design.  
However, even if those requirements were not met, the Upland Disposal Facility would have 
a double liner and leachate collection system (as discussed further below) to prevent 
impacts to groundwater (and ultimately to surface water), as well as a groundwater 
monitoring network to ensure that groundwater is not impacted during or after operations.  
In addition, construction of an Upland Disposal Facility at the Forest Street Site would not 
meet the requirement of § 761.75(b)(5) that a landfill be located in an area of low to 
moderate relief to minimize erosion and landslides or slumping.  However, the facility would 
have engineered measures in place to reduce the potential for occurrence of these 
conditions.  Such measures would, as necessary, include slope benching or terracing, berm 
buttressing and intermittent erosion breaks/sediment traps.   

Under the TSCA regulations, even if one or more of these specific requirements in §  
761.75(b) were not met, the Upland Disposal Facility would comply with the TSCA 
regulations through an EPA determination that the facility meets the substantive criteria for 
a waiver of those requirement(s) under § 761.75(c)(4) or for a risk-based approval of the 
facility location and design under § 761.61(c) – i.e., that the facility would not pose an 
unreasonable risk of injury to health or the environment.  For the Building 71 On-Plant 
Consolidation Area (OPCA) at the GE Facility (which was authorized to receive TSCA-
regulated materials), EPA specifically determined in the CD, pursuant to § 761.61(c), that 
use of that landfill would not pose an unreasonable risk of injury to health or the 
environment (CD Appendix D).  Moreover, in other cases involving on-site landfills, EPA 
has waived specific locational requirements of § 761.75(b) such as those identified above, 
pursuant to § 761.75(c)(4), based upon a determination that, even without meeting them, 



 

 9-50 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

the landfill would not present an unreasonable risk of injury to health or the environment.500  
Given the safeguards to be built into the Upland Disposal Facility, such a finding would be 
warranted here.  

Requirements Relating to Wetlands, Waterbodies, and Priority Habitat 

As discussed in Section 9.3.1, all of the identified sites for an Upland Disposal Facility are 
located outside the floodplain of the Housatonic River, and the identified configurations for 
such a facility at all these sites would not contain or affect any regulated waterbodies, 
wetlands, or other resource areas under the Massachusetts Wetlands Protection Act with 
the following exceptions:   

(1)  The maximum (but not minimum) operational footprint for an Upland Disposal Facility at 
the Woods Pond Site contains the small (0.4 acre) shrub swamp, which may or may not 
meet the jurisdictional prerequisites for a regulated wetland under federal or state law 
(an issue that would be investigated during design).  

(2)  The maximum operational footprint for an Upland Disposal Facility at the Forest Street 
Site would require construction of an access road that would involve building a new 
crossing of a small stream in the southern portion of the site (Goose Pond Brook); and 
it would also be located within the 100-foot buffer zone of that stream.  In addition, 
portions of both the minimum and maximum operational footprints would be within the 
200-foot Riverfront Area of Goose Pond Brook (a jurisdictional resource area under the 
Massachusetts Wetland Protection Act). 

(3)  The maximum (but not minimum) operational footprint for an Upland Disposal Facility at 
the Rising Pond Site would impact a small (0.5-acre) forested wetland which may or 
may not meet the jurisdictional prerequisites for a regulated wetland under federal or 
state law.  Further, should the adjacent section of Rising Pond be determined to 
constitute a river under the Massachusetts Wetlands Protection Act, a portion of the 
200-foot Riverfront Area would be impacted by the maximum (but not the minimum) 
operational footprint. 

                                                      

500  See, e.g., Record of Decision (ROD) for the Field Brook Site, Operable Unit IV, in Ashtabula, Ohio 
(EPA, 1997b); ROD for Paoli Rail Yard (EPA, 1992b); ROD for the King Highway Landfill – Operable 
Unit 3 of the Allied Paper/Portage Creek/Kalamazoo River Site (EPA, 1998b); ROD Amendment for 
Norwood PCB Site (EPA, 1996b); ROD for Berkley Products Company Dump Site (EPA, 1996c); ROD 
for Picillo Farm Site (EPA, 1985).  See also OU-13 ROD for the Oak Ridge Reservation (U.S. 
Department of Energy [USDOE], 1999; concurred in by EPA). 
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As shown in the relevant ARARs tables for TD 3 at these locations (in Appendix C), to the 
extent that the operational footprint for any of these facilities would impact a regulated 
wetland, waterbody, or other jurisdictional resource area, the potentially applicable 
requirements would include one or more of the following:  EPA’s and the Corps of 
Engineers’ regulations under Section 404 of the Clean Water Act (40 CFR Part 230, 33 
CFR Parts 320-323); the federal Executive Order for Wetlands Protection (E.O. 11990); the 
Massachusetts water quality certification regulations for discharges of dredged or fill 
material into waters of the U.S. (314 CMR 9.06); and the Massachusetts Wetlands 
Protection Act regulations (310 CMR 10.53(3)(q)).  Those requirements provide that there 
must be no practicable alternative with less adverse impact on the aquatic ecosystem or 
wetlands and that appropriate and practicable steps must be taken to minimize or mitigate 
any adverse effects on such areas.  Thus, if those requirements constitute ARARs, EPA 
would have to find that there is no practicable alternative to the construction and use of the 
Upland Disposal Facility at the site in question and that this project would include 
practicable steps to minimize or mitigate harm to such resources, or else it would need to 
waive these requirements under CERCLA and the NCP.  In addition, there are a few other 
requirements of these regulations that might not be met.501 

The identified configurations for an Upland Disposal Facility at the Woods Pond and Forest 
Street Sites (including both the minimum and maximum configurations) would not impact 
any Priority Habitat for state-listed species under MESA.502  According to the 2010 NHESP 
mapping, the overall property at the Rising Pond Site contains 47 acres of mapped Priority 
Habitat for the state-listed wood turtle, and the maximum (but not minimum) operational 
footprint would affect a portion (approximately 25 acres) of that habitat.  As shown in the 

                                                      

501  Notably, the maximum (but not minimum) operational footprint for an Upland Disposal Facility at 
the Rising Pond Site would affect the Estimated Habitat of a state-listed wildlife species (the wood 
turtle), and thus the prohibition in the Massachusetts water quality certification regulations and the 
Massachusetts Wetlands Protection Act regulations on projects with such an effect would not be met.  
In addition, in the event that the implementation of TD 3 were not considered a “limited project” under 
310 CMR 10.53(3)(q), it might not meet some of the other applicable requirements of the 
Massachusetts Wetlands Protection Act regulations at the Forest Street or Rising Pond Site – e.g., the 
prohibition on loss of > 5000 square feet of bordering vegetated wetlands (if any) and/or the 
requirement to maintain a 100-foot-wide area of undisturbed vegetation along the river in a Riverfront 
Area (subject to certain exceptions) – depending on the size of the operational footprint and other 
factors. 
502  For the Woods Pond Site, the 2010 NHESP mapping shows no Priority Habitat within the site 
(although Priority Habitat adjoins the site on its northwest corner), and the 2008 NHESP mapping 
showed a small portion (0.8 acre) of Priority Habitat within the site.  However, under both sets of 
mapping, neither the minimum nor the maximum operational footprint of the disposal facility would 
impact any Priority Habitat.  For the Forest Street Site, only 2008 NHESP mapping is available.  It 
shows 0.7 acre of Priority Habitat in the northern portion of the site, but neither the minimum nor the 
maximum operational footprint of the disposal facility would impact that area.  
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MESA assessment for the wood turtle in Appendix L, the development of the facility within 
the maximum operational footprint would involve a take of the wood turtle.  Thus, under this 
scenario, if MESA and its implementing regulations constitute an ARAR, their prohibition on 
a take of a state-listed species would need to be waived as technically impracticable to 
meet.503       

Requirements Under RCRA and State Hazardous Waste Regulations 

EPA’s regulations under RCRA establish detailed and rigorous requirements for facilities 
that treat, store, or dispose of material that constitutes a hazardous waste under those 
regulations (40 CFR Part 264).  The Massachusetts hazardous waste regulations likewise 
impose detailed and rigorous requirements on facilities that treat, store, or dispose of 
materials that constitute hazardous waste on the same grounds.504  However, under the 
MCP, the on-site disposal of contaminated media constituting hazardous waste as part of a 
remedial action is exempt from the State’s hazardous waste regulations unless the MDEP 
determines that compliance with those regulations is required (310 CMR 40.0033(5)).505  

As discussed above, based on prior experience at other portions of the Housatonic River 
and floodplain, it is not anticipated that the sediments and soils that would be removed from 
the River, riverbanks, and floodplain in the Rest of River area would constitute characteristic 
hazardous waste under RCRA or the Massachusetts hazardous waste regulations (see 
Section 6.3.4).  Thus, it is not expected that the EPA RCRA regulations and Massachusetts 
hazardous waste regulations would apply to the Upland Disposal Facility.  However, 
representative TCLP testing of the sediments and soils subject to removal would be 
conducted during design to confirm that result.  We have considered whether, in the unlikely 
event that the TCLP testing should show that particular sediments or soils to be placed in 
the Upland Disposal Facility would constitute hazardous waste, the Upland Disposal Facility 

                                                      

503  The MESA regulations contain a provision authorizing the Director of the MDFW to permit a take 
of a state-listed species under certain conditions (321 CMR 10.23).  However, as discussed in Section 
5.4, this provision does not constitute an ARAR for the Rest of River remedial action. 
504  As noted above, although wastes with PCB concentrations ≥ 50 mg/kg are listed hazardous 
wastes in Massachusetts, the Massachusetts hazardous waste regulations exempt facilities that 
manage such wastes so long as such facilities comply with EPA’s TSCA regulations (310 CMR 
30.501(3)(a)), which the Upland Disposal Facility would do.  Hence, the discussion here relates to 
materials that would constitute hazardous waste on other grounds, which are the same as those under 
EPA’s RCRA regulations. 
505  For purposes of the ARARs evaluation herein, it is assumed that the Rest of River remedial action 
would constitute a remedial action under the MCP by virtue of the MCP’s “adequately regulated” 
provisions (310 CMR 40.0111).  In such a case, the MCP provides (in section 40.0033(5)) that, if the 
MDEP does not issue a written notification that the remedial action must comply with the state 
hazardous waste regulations, the remedial action shall be considered a remedial action initiated by the 
MDEP, which is exempt from those regulations under 310 CMR 30.801(11). 
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at each of the above-identified locations would meet the substantive requirements of those 
regulations.506   

For the federal RCRA regulations, in the unlikely event that some sediments or soils to be 
placed in the Upland Disposal Facility are found to constitute RCRA hazardous waste, that 
facility would meet the substantive technical requirements for a hazardous waste landfill, 
including the design, operating, groundwater protection, closure, and post-closure 
requirements for such a landfill.  This is because, as a conservative measure, the facility 
would be designed to meet the technical requirements for a RCRA landfill, including the 
requirements for a double liner/leachate collection system (40 CFR § 264.301), even 
though it is not expected that those requirements would apply.    

With respect to the RCRA land disposal restrictions (40 CFR Part 268), it is again not 
expected that these restrictions would apply, since it is anticipated that any sediments and 
soils to be placed in the Upland Disposal Facility would either not constitute hazardous 
waste at all or would meet alternate standards for contaminated soil in 40 CFR § 268.49,507 
which allow land disposal without treatment if the material has concentrations of the 
relevant constituents less than 10 times the Universal Treatment Standards.  However, if 
some excavated materials were nevertheless considered to be subject to the treatment 
requirement in these regulations, that requirement would not be met, because alternative 
TD 3 would not involve treatment.  In that case, either the treatment requirement could be 
waived by EPA under CERCLA and the NCP as technically impracticable to meet, or those 
specific materials would have to be sent elsewhere for treatment and disposal.  A waiver 
would be justified from a protectiveness standpoint, since:  (a) in the unlikely event that 
these restrictions applied, that would be due to certain non-PCB constituents (e.g., metals); 
and (b) EPA eliminated such non-PCB constituents from detailed evaluation in its HHRA 
and ERA.  

Finally, with respect to the state hazardous waste regulations, even if some materials to be 
placed in the Upland Disposal Facility were found to constitute hazardous waste under 
those regulations (on grounds other than containing PCBs ≥ 50 mg/kg), the facility would be 

                                                      

506  In this regard, it does not appear that EPA’s Area of Contamination (AOC) policy would apply to 
the facility at any of the identified locations.  Under that policy, the movement and disposition of 
hazardous waste within an overall area of dispersed contamination would not constitute “placement” 
of such waste and would not trigger the technical RCRA design and operating requirements or the 
RCRA land disposal restrictions.  However, each of the identified potential locations for an Upland 
Disposal Facility is located outside the overall area of PCB contamination.  Thus, in this evaluation, we 
have assumed that the AOC policy would not apply.  
507  For purposes of the provisions of Part 268, including these alternate standards, the definition of 
soil in 40 CFR § 268.2(k) would include sediments. 
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exempt from those regulations under the above-described MCP exemption unless the 
MDEP determines that compliance with those regulations is required (310 CMR 
40.0033(5)).  In the unlikely event that some materials did constitute such hazardous waste 
and the MCP exemption did not apply, the Upland Disposal Facility at each of the potential 
locations identified above would meet the substantive requirements of the regulations for a 
hazardous waste landfill, including the location, design, operating, groundwater protection, 
closure, and post-closure requirements for such a landfill, with a few potential exceptions 
relating to the location of the facility, as described below.   

The state hazardous waste regulations provide that a hazardous waste landfill may not be 
located within 1000 feet of an existing private drinking water well or within the groundwater 
flow path of such a well, or within the flow path of groundwater supplying a “potential private 
underground drinking water source,” or on land overlying or within the flow path of a 
“potential public underground drinking water source” (310 CMR 30.704, 703(4) 30.010).508  
Review of available information indicates that, at the Woods Pond Site, the disposal facility 
would be within 1000 feet of an existing drinking water well in an adjacent campground and 
would potentially not meet some of the other locational requirements mentioned above – 
issues that would be investigated during design.  For the Rising Pond and Forest Street 
Sites, it is unknown at this time whether a landfill would meet all of the above-mentioned 
requirements relating to actual or potential private or public underground drinking water 
sources – which are matters that would be investigated during design.  To the extent that 
any of these hazardous waste requirements were found to apply and could not be met at 
the selected landfill location, GE would seek a waiver of such requirement(s) from EPA on 
the ground of technical impracticability.509 

                                                      

508  A “potential private underground drinking water source” is defined as a groundwater source that is 
capable of sustaining a yield of between 2 and 100 gallons per minute [gpm] of drinking water and has 
less than 10,000 mg/L of TDS, unless it is economically or technologically impractical to render that 
water fit for human consumption.  A “potential public underground drinking water source” is defined as 
a groundwater source that is capable of sustaining a yield of 100 gpm or more of drinking water and 
has less than 10,000 mg/L of TDS, unless it is economically or technologically impractical to render 
that water fit for human consumption. 
509  It should be noted that the Massachusetts site assignment regulations for solid waste facilities 
(310 CMR 16.00) and solid waste management regulations (310 CMR 19.00) would not apply to the 
Upland Disposal Facility because 310 CMR 19.013(2) exempts from those regulations remedial 
actions conducted pursuant to the MCP and, as noted above, the Rest of River remedial action would 
constitute a remedial action under the MCP by virtue of the MCP’s “adequately regulated” provisions 
(310 CMR 40.0111). 
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9.3.5 Long-Term Reliability and Effectiveness 

An assessment of long-term reliability and effectiveness of TD 3 has included an evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts associated with the alternative on human health or the 
environment.   

9.3.5.1 Magnitude of Residual Risk 

TD 3 would include the disposal of PCB-containing sediments/soils removed from the Rest 
of River in an Upland Disposal Facility, located outside the 500-year floodplain of the 
Housatonic River.  The materials placed in this facility would be isolated from underlying 
soils and groundwater and from surface receptors, which would prevent contact by human 
and ecological receptors with those materials.  Erosion control measures would be installed 
to minimize the risk of erosion during operations, and the long-term monitoring and 
maintenance program would address potential erosion over the long term.  Since the 
potential for erosion at the Forest Street Site is higher than at the Woods Pond or Rising 
Pond Sites due to its steeper topography, more extensive engineering/erosion controls 
would be necessary at the Forest Street Site.  Additionally, engineering/institutional 
controls, such as signs, fencing, and deed restrictions, would be in place to further limit the 
potential for human exposure after construction and closure of the facility.    

9.3.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 3 has included an assessment of the 
factors discussed below. 

Use of Technology under Similar Conditions 

Landfill disposal is commonly used as a remedy component for removed soil and sediment 
containing PCBs.  Disposal facilities with leachate collection and impermeable base liner 
and cover systems have been constructed and used as part of a final remedy for a number 
of sediment sites containing PCBs, including the Upper ½ and 1½ Mile Reaches of the 
Housatonic River; the Alcoa Grasse River Study Area in Massena, New York; the Ormet 
Corporation Site in Hannibal, Ohio; the Allied Paper/Portage Creek/Kalamazoo River 
Superfund Site in Kalamazoo, Michigan; the Bennington Municipal Sanitary Landfill in 
Bennington, Vermont; the Fields Brook Site in Ashtabula, Ohio; and the River Raisin at the 
Ford Outfall in Monroe, Michigan.  In addition, consolidation of dredged sediments into an 
upland disposal facility was selected as part of the remedy for the Onondaga Lake Site in 
Syracuse, New York, and more recently for the removal and on-site consolidation of 
approximately 2.5 million cy of dredged coal ash released to a nearby embayment at the 
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Tennessee Valley Authority (TVA) Kingston Superfund Site in Roane County, Tennessee.  
While the designs differ based on location-specific factors, the general landfill components 
and objectives are similar to those assumed for TD 3. 

Overall Effectiveness and Reliability 

The capacity of the Upland Disposal Facility would depend on the location selected for the 
facility.  As discussed in Section 9.3.1, maximum estimated design capacities for such a 
facility at the three identified sites are approximately 1.0 million cy at the Forest Street Site, 
2.0 million cy at the Woods Pond Site, and 2.9 million cy at the Rising Pond Site.  
Therefore, for disposal volumes up to approximately 1.0 million cy, there would be three site 
options for constructing an on-site disposal facility; while for greater disposal volumes, a 
disposal location that has sufficient capacity to handle that volume or a combination of two 
disposal locations would be used.  

At any of the potential locations, the Upland Disposal Facility would be constructed outside 
the 500-year floodplain with appropriate double liner, cover, and double leachate collection 
systems.  As a result, implementation of TD 3 would be an effective and reliable means of 
permanently disposing of the removed sediments and soils. 

Reliability of Operation, Monitoring, and Maintenance Requirements  

A combination of OMM techniques would be implemented during and after active use of the 
Upland Disposal Facility, as described in Section 9.3.1.  Once constructed, periodic mowing 
of the cap would help maintain the cap integrity by limiting the growth of trees and shrubs.  
During operations and following closure, collected leachate would be temporarily stored in 
on-site tanks and transported, as needed, to GE’s water treatment facility in Pittsfield 
(although as described above, the option of constructing an on-site water treatment facility 
would be considered during design).  Periodic visual inspections would be conducted to 
identify any areas of erosion or damage to the cap.  Groundwater and stormwater runoff 
would be monitored to confirm the long-term effectiveness of TD 3.  Maintenance activities 
at the facility would include, as necessary, periodic repairs to the cap, including cleaning 
and repair of the stormwater conveyance and collection system and re-seeding of the cover 
areas; maintenance of vegetation along the perimeter of the facility; and maintenance and 
repair of the fences and signs.  Such monitoring and maintenance techniques are 
commonly applied at other landfill sites, and are considered a reliable means of ensuring 
long-term protection against exposure to the contained materials within the facility.  Labor 
and materials needed to perform the OMM activities are expected to be readily available. 
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Technical Component Replacement Requirements 

TD 3 would be effective at isolating the excavated/dredged sediment and soil from the 
surrounding environment.  The impermeable base liner and cap system would permanently 
contain the soil/sediment.  OMM activities would be implemented to monitor the 
effectiveness of the facility.  

In the unlikely event that the cap or liner system required repair, an assessment would be 
conducted to determine the type and methods of repair.  The effort required would depend 
on the nature and extent of the deficiency.  Risks posed to site workers performing 
maintenance activities would be mitigated through development and implementation of a 
facility-specific health and safety plan.  

9.3.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of TD 3 on human health or the 
environment has included an assessment of several components, as described below.  

Potentially Affected Populations  

Under TD 3, the PCB-containing sediments and soils placed in the Upland Disposal Facility 
would remain in place permanently.  The presence of bottom liner and cap systems would 
isolate those materials and prevent contact by human and ecological receptors with those 
materials, and implementation of engineering/institutional controls and a monitoring and 
maintenance program would ensure the long-term integrity and effectiveness of the facility.  
Hence, this alternative would not have an adverse effect on human health.  The ecological 
populations affected by the implementation of TD 3 would depend upon the type of habitat 
present at the location selected for construction of the facility.  The potential long-term 
impacts of TD 3 on biota and their habitat are discussed further below.   

Long-Term Adverse Ecological Impacts  

The primary long-term ecological impact from TD 3 would be the removal of habitat from 
productive use by the wildlife species that currently inhabit the selected site.  Since any of 
the potential locations for the facility would be outside of the 500-year floodplain of the River 
and away from wetlands (with a few possible minor exceptions, discussed above510), 

                                                      

510  As noted above, the maximum (but not minimum) operational footprints would affect a 0.4-acre 
shrub swamp at the Woods Pond Site and a 0.5-acre forested wetland at the Rising Pond Site, and 
would require an access crossing of Goose Pond Brook at the Forest Street Site.  
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placement of the facility would largely avoid long-term impacts to those types of habitats 
and the species that inhabit them and would thus reduce the potential for significant long-
term ecological impacts.  Otherwise, specific impacts would depend on the location 
selected for the Upland Disposal Facility as well as the final disposal volume.  The potential 
impacts associated with the minimum and maximum disposal volume scenarios developed 
for each site are discussed below.511  The acreages considered in the below discussion 
represent the operational footprints that would be directly impacted by the facility and its 
operations (as listed in Table 9-1 in Section 9.3.1). 

Woods Pond Site:  The Woods Pond Site consists primarily of active and inactive portions 
of a sand and gravel facility, with smaller areas composed of an upland pine-mixed 
hardwood forest, a small shrub swamp, and an overhead electric utility corridor.   

• Minimum Operational Footprint:  The operational footprint for an Upland Disposal 
Facility at this site under the minimum volume scenario (approximately 191,000 cy) 
covers approximately 25 acres.  Most of this area (more than 21 acres) consists of 
previously disturbed land that is currently used as a sand and gravel quarry or was 
formerly used for such purposes and now consists of heavily disturbed fields and 
overhead utility easements.  Since this area has little habitat value, there would be no 
significant long-term ecological impacts in this area.  The remainder of the operational 
footprint consists of 3.4 acres of upland forest.  The clearing of this 3.4-acre area would 
involve the removal of all trees, shrubs, and herbaceous vegetation, displacing wildlife 
which use this habitat.  Where such clearing work would occur within support areas 
(e.g., materials staging areas, access roads) that would no longer be needed after 
closure, the areas would be replanted, although, as discussed previously, it would take 
at least 50 to 100 years for a replanted upland forest to return to its current mature 
condition.  While the capped landfill itself plus any areas needed to support it after 
closure would be permanently altered, this area consists mainly of previously disturbed 
land, with only a small portion consisting of upland forest habitat (0.2 acre within the 
landfill).  In short, the impacts of an Upland Disposal Facility under this scenario on 
upland forest habitat would affect only a very small portion of this overall habitat type in 
and near the Rest of River area.   

• Maximum Operational Footprint:  The operational footprint for an Upland Disposal 
Facility at the Woods Pond Site under the maximum volume scenario (approximately 
2.0 million cy) covers approximately 61 acres.  The majority of this area (approximately 

                                                      

511  As discussed above, the maximum volume scenarios for these three sites are not the same.  They 
are 1.0 million cy for the Forest Street Site, 2.0 million cy for the Woods Pond Site, and 2.9 million cy 
for the Rising Pond Site. 
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38 acres) consists of previously disturbed land that is currently operated as a sand and 
gravel quarry or was formerly used for such purposes and now consists of heavily 
disturbed fields and overhead utility easements.  Since this area has little habitat value, 
there would be no significant long-term ecological impacts in this area.  The remainder 
of the operational footprint includes roughly 21 acres of upland forest and the small 
(0.4-acre) shrub swamp.  Again, the clearing of these areas would involve the removal 
of all trees, shrubs, and herbaceous vegetation, displacing wildlife which use these 
habitats.  Where this work would occur within support areas that would no longer be 
needed after closure, the areas would be restored to the extent practicable; but it would 
take at least 50 to 100 years for a replanted upland forest to return to its current mature 
condition.  The capped landfill itself (which would include approximately 5 acres of 
upland forest and 0.1 acre of the shrub swamp) and the support areas that are needed 
for it after closure would be permanently altered.  While much of this area consists of 
previously disturbed land, it includes some upland forest habitat and a small portion of 
the shrub swamp habitat, which would be permanently lost for wildlife use.  Even under 
the maximum operational footprint, however, the impacted forest and shrub swamp 
habitats would constitute only very small portions of these habitats in and near the Rest 
of River area.  

Forest Street Site:  The Forest Street Site is composed primarily of upland pine-mixed 
hardwood forest.   

• Minimum Operational Footprint: The operational footprint for an Upland Disposal 
Facility at this site under the minimum volume scenario (approximately 191,000 cy) 
covers approximately 42 acres.  Development of an Upland Disposal Facility under this 
footprint would require the clearing of approximately 41 acres of upland forest and 
involve the removal of all trees and associated biomass, all snags and downed woody 
debris, and all shrubs and herbaceous vegetation in the cleared area.  Where this work 
would occur within support areas (e.g., materials staging areas and access roads) that 
would no longer be needed after closure, the areas would be replanted.  However, as 
discussed previously, it would take at least 50 to 100 years for a replanted upland forest 
to return to its current mature condition.  Moreover, the capped landfill itself, which 
would include 9 acres of upland forest, and the support areas that are needed for it 
after closure would be permanently altered.  The permanent elimination of upland forest 
in this area would result in the loss of habitat for interior forest wildlife, including 
individual birds and mammals that currently use the forested habitat located at this site.  
The remaining portion of the operational footprint (approximately 1.5 acres) consists of 
cleared open field and disturbed land.  The minimum operational footprint at this site 
would not impact the coniferous wooded swamp located on the property. 
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• Maximum Operational Footprint:  The operational footprint for an Upland Disposal 
Facility at the Forest Street Site under the maximum volume scenario (approximately 
1.0 million cy) covers approximately 95 acres.  Development of an Upland Disposal 
Facility under this footprint would require the clearing of approximately 93 acres of 
upland forest.  Ecological impacts to the forested habitat would be similar in nature to 
those described above for the minimum volume footprint but would cover a greater 
area.  The remaining portion of the operational footprint consists of cleared open field 
and disturbed land (approximately 1.5 acres).  The maximum operational footprint at 
this site would not impact the coniferous wooded swamp on the property.   

Rising Pond Site:  The Rising Pond Site consists primarily of upland coniferous and mixed 
hardwood forest.     

• Minimum Operational Footprint:  The operational footprint for an Upland Disposal 
Facility at this site under the minimum volume scenario (approximately 191,000 cy) 
covers approximately 27 acres, virtually all of which consist of upland forest habitat.  
Development of an Upland Disposal Facility under this footprint would thus involve the 
clearing of those 27 acres, including removal of all trees and associated biomass, all 
snags and downed woody debris, and all shrubs and herbaceous vegetation in the 
cleared area.  Where this work would occur within support areas (e.g., materials staging 
areas and access roads) that would no longer be needed after closure, the areas would 
be replanted.  However, as discussed previously, it would take at least 50 to 100 years 
for a replanted upland forest to return to its current mature condition.  Moreover, the 
capped landfill itself, which would include 5 acres of upland forest, and the support 
areas that are needed for it after closure would be permanently altered.  Again, the 
permanent elimination of upland forest in this area would result in the loss of habitat for 
interior forest wildlife, including individual birds and mammals that currently use this 
area of forest located along the Housatonic River corridor.  This footprint would not 
impact the mapped Priority Habitat for the state-listed wood turtle. 

• Maximum Volume Footprint:  The approximate area of the Rising Pond Site that would 
be used for an Upland Disposal Facility under the maximum volume footprint 
(approximately 2.9 million cy) covers approximately 84 acres.  Development of an 
Upland Disposal Facility under this footprint would require the clearing of approximately 
80 acres of upland forested habitat and 0.5 acre of forested swamp habitat.  Ecological 
impacts to the upland forested habitat would be similar to those described above for the 
minimum volume footprint but would cover a greater area.  Impacts to the small 
forested swamp would occur within the development area and reduce the habitat 
diversity of the area, particularly for amphibian and reptile species (such as the eastern 
American toad and the northern black racer).  The remaining portion of the 
development area (approximately 4 acres) would be constructed on previously 



 

 9-61 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

disturbed open land used as roadways, open land, and cropland.  The development 
area under this maximum footprint would overlap into approximately 25 acres of 
mapped Priority Habitat for the state-listed wood turtle on the eastern portion of the site.  
Wood turtles inhabit forested habitat for foraging during the spring and summer and 
also use open undeveloped upland habitat for nesting in the late spring/early summer.  
The construction of the Upland Disposal Facility under this footprint would reduce 
suitable available habitat for this species and would constitute a take of this species 
under MESA (see MESA assessment for wood turtle in Appendix L). 

The long-term impacts discussed above would be localized primarily to the discrete 
development area where the Upland Disposal Facility would be located.  

Long-Term Impacts on Aesthetics 

The long-term impacts on aesthetics from the construction of an Upland Disposal Facility 
depend on the location and current use of the area.  While the Upland Disposal Facility 
would be capped and vegetated, the presence of the facility, as well as the need to 
construct and maintain roads and stormwater structures at the site, could have a permanent 
impact on the aesthetics of the area, depending on the location selected for the facility.  For 
example, at the Forest Street Site, construction of the Upland Disposal Facility would create 
an opening in the dense forested hillside that could be visible from some vantage points; 
and at the Rising Pond Site, the facility would result in the permanent visible loss of forest 
land.  Again, however, these impacts would be localized in the area of the facility.  At the 
Woods Pond Site, the aesthetic impacts would be less, since the facility would be 
constructed in large part in a disturbed area that is or was used for sand and gravel 
operations; and although some trees in the forested area would be removed, the trees 
along Woodland Road would be left in place to shield the landfill to a degree from 
surrounding properties.  In fact, following closure of the facility, the presence of the capped 
surface with herbaceous vegetation would improve in the appearance of this area over its 
current condition.  

Potential Measures to Mitigate Long-Term Adverse Impacts  

Measures would be implemented to mitigate the potential long-term adverse impacts 
associated with the implementation of TD 3.  As previously mentioned in Section 9.3.1, the 
implementation of OMM activities and engineering/institutional controls would minimize the 
potential for a release from and exposure to PCBs present in the Upland Disposal Facility.  
Placement of the disposal facility outside of the 500-year floodplain and away from or with 
minimal impacts on wetlands would avoid or minimize long-term impacts to those types of 
habitats.  Following completion of operations, the facility surface would be restored with an 
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herbaceous vegetative cover, and the adjacent disturbed areas would be restored to the 
type of habitat that previously existed there.      

9.3.6 Reduction of Toxicity, Mobility, or Volume 

The degree to which TD 3 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below. 

Reduction of Toxicity:  This alternative would not include any treatment processes that 
would reduce the toxicity of the PCBs in the removed sediments and soils.  However, 
leachate collected in the leachate collection system would be temporarily stored in on-site 
tanks and transported, as needed, to GE’s water treatment facility in Pittsfield. (As 
discussed earlier in this section, construction of an on-site water treatment facility would be 
considered during design.)  In addition, although it is not anticipated, if any free NAPL, 
drums of liquid waste, or the like are removed from the River or floodplain, that waste would 
not be placed in the Upland Disposal Facility, but would be segregated and transported off-
site for treatment and disposal, as appropriate.  

Reduction of Mobility:  TD 3 would result in the reduced mobility of PCBs by permanently 
containing the PCBs in the sediment and soil removed from the River and floodplain within 
the Upland Disposal Facility.  Once placed within that facility, these materials would be 
isolated from surface water infiltration, leaching to groundwater, or otherwise mobilizing.  

Reduction of Volume:  TD 3 would not reduce the volume of PCB-containing material.  

9.3.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of TD 3 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities (both near the 
facility as well as communities along truck transport routes), and on the workers involved in 
the disposition activities.  For TD 3, short-term impacts are those that would occur during 
the construction and operation of the Upland Disposal Facility and associated closure.      

Impacts on the Environment – Ecological Effects  

The short-term effects on the environment resulting from implementation of TD 3 would 
include the destruction of the habitat and destruction or displacement of the wildlife residing 
in the location selected for construction of the Upland Disposal Facility.  In addition, short-
term impacts would occur in the adjacent areas disturbed during construction of the 
supporting access roads and staging areas.  Specific impacts would depend on the location 
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selected for the facility.  As discussed above, the placement of the Upland Disposal Facility 
outside of the 500-year floodplain and away from or with minimal impacts to wetlands would 
avoid or minimize impacts to those types of habitats and the biota that inhabit them.  For the 
three potential locations for the facility, considering both their minimum and maximum 
operational footprints,512 the short-term ecological effects would be as follows:  

For a facility located at the Woods Pond Site, the short-term ecological effects would consist 
primarily of the loss of forested habitat within the operational footprint of the facility and, for 
the maximum volume scenario only, the limited shrub swamp habitat within the operational 
footprint.  It is estimated that the construction of an Upland Disposal Facility and associated 
facilities at this site under the maximum volume scenario would result in the clearing and 
use of 21 acres of upland forested habitat and 0.4 acre of shrub swamp habitat.  This 
clearing would prevent the use of those areas by the birds, mammals, reptiles, and other 
wildlife that use those habitats.  However, since the remaining portion of the operational 
footprint (approximately 38 acres) would be situated on previously altered land that is or 
was used for sand and gravel quarry operations (as well as on a utility right-of-way), the 
overall short-term ecological impacts would be limited.  Under the minimum volume 
scenario, most of the operational footprint (more than 21 of 25 acres) would consist of the 
previously altered land, where no significant adverse ecological effects would occur; and 
the clearing of other habitats would be reduced to 3.4 acres of forested upland habitat.   

For a facility located at the Forest Street Site, the short-term ecological effects would 
consist primarily of the loss of upland forest habitat within the operational footprint of the 
facility.  It is estimated that the development of an Upland Disposal Facility and associated 
facilities at this site would result in the clearing and use of a total of 41 to 93 acres of such 
forested habitat.  This clearing would prevent the use of those areas by the birds, 
mammals, reptiles, and other wildlife that use that forested habitat.  Erosion and 
sedimentation would be a particular concern on this site due to the steep slopes and the 
presence of the adjacent Goose Pond Brook.  While short-term adverse ecological impacts 
would occur for all volume scenarios, the extent of those impacts would directly correlate to 
the volume of waste to be disposed of and thus the size of the operational footprint. 

For a facility located at the Rising Pond Site, the short-term ecological effects would consist 
primarily of the loss of forest habitat within the operational footprint of the facility.  It is 
estimated that the construction of an Upland Disposal Facility and associated facilities at 
this site would result in the clearing and use of a total of 27 to 80 acres of forested upland 
habitat and 0.5 acre of forested swamp habitat (maximum footprint only).  This clearing 

                                                      

512  Note again that the maximum operational footprints at these three locations are based on different 
disposal volumes. 
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would prevent the use of those areas by the birds, mammals, reptiles, and other wildlife that 
use that forested habitat.  The extent of these impacts would directly correlate to the volume 
of waste to be disposed of and thus the size of the operational footprint.  In addition, the 
maximum operational footprint at this site would impact approximately 25 acres of mapped 
Priority Habitat for the state-listed wood turtle; this would reduce foraging and potential 
nesting habitat for the wood turtle and may result in mortality of individual animals.  Impacts 
on this Priority Habitat would not occur under the minimum operational footprint.  

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, estimates of the carbon footprint composed of 
GHG emissions anticipated to occur through the implementation of TD 3 – i.e., the 
construction and use of an Upland Disposal Facility for removed sediments and soils – have 
been developed for the time frame over which this alternative would be implemented.  
These estimates have been made for the minimum and maximum volume scenarios at 
each of the three identified sites.  The estimates for those three sites differ due to 
differences in transport distance from the areas of removal, and the maximum estimates 
differ further due to differences in the maximum volumes subject to disposal.    

The estimates of total GHG emissions for TD 3 range from 5,500 to 22,000 tonnes at the 
Woods Pond Site, 14,000 to 52,000 tonnes at the Forest Street Site, and 9,800 to 61,000 
tonnes at the Rising Pond Site.  However, as noted above, the only one of these individual 
sites that could accommodate the full upper-bound volume of removed materials (2.9 million 
cy based on SED 8 and FP 7) is the Rising Pond Site.513  In these circumstances, the 
overall range of total GHG emissions for TD 3 is considered to extend from 5,500 tonnes 
(based on the minimum volume at the Woods Pond Site) to 61,000 tonnes (based on the 
maximum volume at the Rising Pond Site).   

Of these totals, the GHG emissions associated with direct emission sources (primarily 
construction activities, tree removal, and associated mulch decay/sequestration of the 
vegetation) range from approximately 5,000 tonnes to 56,000 tonnes, while the off-site 
GHG emissions (primarily refinement of diesel fuel and excavation of disposal facility cap 
and liner materials) were calculated to range from approximately 460 tonnes to 4,500 
tonnes.  The range of total GHG emissions estimated for this alternative is equivalent to the 
annual output of 1,100 to 11,700 passenger vehicles.  

                                                      

513  As noted above, a combination of disposal sites could also be used for the upper-bound volume.  
However, separate estimates of GHG emissions have not been made for such combinations. 
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Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementing TD 3 would also result in short-term impacts to the local communities.  These 
short-term effects would include increased truck traffic and noise from construction.  Truck 
traffic to deliver construction materials, equipment, and sediments/soils to the Upland 
Disposal Facility would persist for the duration of the project.  This additional traffic and 
equipment would increase the likelihood of noise levels and the emissions of 
vehicle/equipment exhaust and nuisance dust to the air.  These factors would especially 
affect any residents and businesses located in the immediate vicinity of the Upland Disposal 
Facility.  

The increased truck traffic would affect both local communities and areas along the routes 
used to transport construction materials to the site for construction and closure of the 
Upland Disposal Facility.  The impacts on local communities would be different for the three 
potential locations.  Although the number of truck trips from the removal areas to the 
disposal sites would not differ among the three sites, the distances from the removal areas 
would vary.  

• The Woods Pond Site is approximately 0.3 miles south of the PSA, which is the area 
where most of the sediment and soil removal activities would occur.  If TD 3 were 
implemented at the Woods Pond Site, truck traffic from the PSA would primarily be 
routed along Woodland Road and East Street.   

• The Forest Street Site is approximately 3.9 miles away from the PSA.  Although the 
Forest Street Site is located in Lee, trucks would bypass the downtown area to the 
extent practicable.  Truck traffic from the PSA to the Forest Street Site would be 
expected to travel predominantly on Woodland Road, East Street, and Mill Street.   

• The Rising Pond Site is approximately 14 miles by road south of the PSA.  Truck traffic 
from the PSA to the Rising Pond Site would likely travel through Lenox and 
Stockbridge.   

For comparability with the other treatment/disposition alternatives, an estimate has been 
made of the number of off-site truck trips that would be involved in implementation of TD 3 
(i.e., excluding the local truck trips for transporting excavated materials from the temporary 
staging areas to the Upland Disposal Facility).  Based on a range of potential facility sizes, 
which would depend on the volume of material to be disposed of in the facility (from a 
combination of SED 3 and FP 2 to a combination of SED 8 and FP 7), and assuming that 
16-ton trucks would be used to transport construction materials to the site, the total 
numbers of off-site truck trips to transport construction materials to the site for construction 
and closure of the Upland Disposal Facility are shown in Table 9-2.  The total number of 
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vehicle miles that these trucks would travel would range from approximately 73,000 miles 
(for the Woods Pond Site) to approximately 269,000 miles (for the Rising Pond Site), 
including return trips.      

Table 9-2 – Estimated Import Truck Trips for TD 3   

Import Truck Trips Woods Pond Site Forest Street Site Rising Pond Site 

Lower-Bound Volume 1,451 (180) 6,175 (770) 1,456 (180) 

Upper-Bound Volume 3,267 (110) 67,983 (3,580) 5,387 (130) 

Notes:   

1. Truck trips estimated assuming 16-ton capacity trucks for importing material and equipment to the 
site.  

2. The number in parenthesis represents average annual truck trips. 
 
Appendix N includes an analysis of potential accident risks from increased truck traffic for 
each of the three potential locations.  This analysis was based on the off-site truck trips to 
transport construction materials to the site for construction and closure of the Upland 
Disposal Facility, as shown in Table 9-2.514  These estimates have been made for the 
minimum and maximum volume scenarios at each of the three identified sites.  This 
analysis indicates that the increased truck traffic to implement TD 3 would result in the 
following estimated non-fatal injuries due to accidents and fatalities from accidents:515   

• For a facility at the Woods Pond Site, an estimated 0.03 to 0.08 total non-fatal injuries 
(average of 0.00  to 0.003 non-fatal injuries per year), with a probability of 3% to 7% of 
at least one such injury, and an estimated 0.002 to 0.004 total fatalities (average of 
0.0002 to 0.0001  fatalities per year), with a probability of 0.2% to 0.4% of at least one 
such fatality;  

• For a facility at the Forest Street Site, an estimated 0.15 to 1.60 total non-fatal injuries 
(average of 0.018 to 0.084 non-fatal injuries per year), with a probability of 14% to 80% 
of at least one such injury, and an estimated 0.007 to 0.07 total fatalities (average of 
0.0008 to 0.0039 fatalities per year), with a probability of 0.7% to 7% of at least one 
such fatality; 

                                                      

514  The risks associated with transport of excavated materials from the staging areas to the Upland 
Disposal Facility have been evaluated as part of risks to workers, discussed below.   
515  Note again that, due to differences in the maximum volume estimates for each site, the maximum 
injury and fatality estimates for these three sites are not comparable. 



 

 9-67 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

• For a facility at the Rising Pond Site, an estimated 0.03 to 0.13 total non-fatal injuries 
(average of 0.004 to 0.003 non-fatal injuries per year), with a probability of 3% to 12% 
of at least one such injury, and an estimated 0.002 to 0.01 total fatalities (average of 
0.00025 fatalities per year for both the minimum and maximum scenarios), with a 
probability of 0.2% to 1% of at least one such fatality 

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

Several actions would be taken in an attempt to avoid, minimize, or mitigate the negative 
short-term environmental impacts from construction and operation of the Upland Disposal 
Facility.  The facility would be constructed in as small an area as necessary, so as to 
minimize the amount of habitat disturbed.  Engineering controls and BMPs would be 
implemented, to the extent practical and as needed, to reduce detrimental effects from 
construction and operation of the disposal facility on the environment and local 
communities. Some potential BMPs that would likely be implemented during construction 
include, but are not limited to, the following: 
 
• Stormwater management engineering controls and BMPs at the Upland Disposal 

Facility, including (as appropriate): 
o Hay or straw bales; 
o Silt fences; 
o Grass channel and water quality swale with a pretreatment device (e.g., sediment 

forebay with a check dam); 
o Constructing the landfill in a series of smaller cells, which would be capped once 

filled; and 
o Compacting sediments and soils and covering them with a temporary (daily) cover 

and then with an interim cover once the material in a given cell reaches the 
maximum design height;  

 
• Air quality management (dust suppression) engineering controls and BMPs: 

o Inspection of trucks prior to entering public roadways to identify and, if necessary, 
remove any accumulated soil on the exterior of the trucks; 

o Implementation of equipment decontamination procedures; 
o Use of lined and tarped trucks; 
o Use of dust control measures, as needed, at the disposal facility and on unpaved 

roadways; 
o Constructing the landfill in a series of smaller cells, which would be capped once 

filled; and  
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o Compacting sediments and soils and covering them with temporary (daily) cover 
and then with an interim cover once the material in a given cell reaches the 
maximum design height; 

 
• Proper equipment and vehicle maintenance; 

• Limitations on truck idling; 

• Utilization of good housekeeping practices at the disposal facility; 

• Avoidance of truck transport and disposal facility construction and operations at night 
except where necessary, and minimizing such activities on weekends and holidays; 

• Efforts to avoid truck traffic through densely populated areas where practical;  

• Where such travel is necessary, implementation of measures to ensure the safety of 
the impacted communities (e.g., traffic control, consultation with local public officials); 

• Performance of routine air monitoring during facility construction and operation, as 
appropriate, in accordance with a project-specific air monitoring plan; and 

• Groundwater monitoring to minimize or mitigate potential detrimental effects of the 
operation of the Upland Disposal Facility on the affected communities.  

Risks to Remediation Workers 

Implementation of TD 3 would also result in health and safety risks to site workers during 
the construction, filling, and closure of the Upland Disposal Facility.  Implementation of this 
alternative is estimated to involve approximately 305,800 to 1,836,000 man-hours over a 
range of 8 to 40 years of operation.  Appendix N includes an analysis of potential accident-
related risks to workers from implementation of TD 3, including the risks to industrial truck 
drivers transporting excavated materials from the staging areas to the Upland Disposal 
Facility, based on the assumed years of operation for an Upland Disposal Facility at each 
site and using worker fatality and injury information from the Bureau of Labor Statistics.516  
This analysis indicates that implementation of TD 3 would result in the following estimated 
non-fatal injuries and fatalities to workers: 

                                                      

516  As noted in Appendix N, these estimates slightly underestimate the worker site accident risks 
since the labor hours on which they are based do not include service support hours. 
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• For a facility at the Woods Pond Site, an estimated 2.69 to 10.6 non-fatal injuries to 
workers (0.34 to 0.37 average annual non-fatal injuries) (with a probability of 93% to 
100% of at least one such injury) and an estimated 0.02 to 0.08 worker fatalities (0.002 
to 0.003 average annual fatalities) (with a probability of 2% to 8% of at least one such 
fatality); 

• For a facility at the Forest Street Site, an estimated 2.92 to 7.23 non-fatal injuries to 
workers (0.36 to 0.38 average annual non-fatal injuries) (with a probability of 95% to 
100% of at least one such injury) and an estimated 0.02 to 0.05 worker fatalities (0.003 
average annual fatalities) (with a probability of 2% to 5% of at least one such fatality); 
and 

• For a facility at the Rising Pond Site, an estimated 2.82 to 16.4 non-fatal injuries to 
workers (0.35 to 0.41 average annual non-fatal injuries) (with a probability of 94% to 
100% of at least one such injury) and an estimated 0.02 to 0.11 worker fatalities (0.003 
average annual fatalities) (with a probability of 2% to 11% of at least one such fatality).   

9.3.8 Implementability 

9.3.8.1 Technical Implementability  

The technical implementability of TD 3 has been evaluated in terms of the following factors: 

General Availability of Technology:  The labor, materials, and equipment needed to 
implement TD 3 at any of the three potential locations are readily available.  These include 
equipment, such as mechanical excavators and bulldozers, transport equipment such as 
trucks and conveyors, and other common landfill construction materials (i.e., geosynthetic 
clay liner, flexible impermeable membrane liner, leachate piping).   

Ability To Be Implemented:  Upland landfills are routinely constructed and operated as a 
means to contain contaminated material.  It is anticipated that an Upland Disposal Facility 
could be constructed at any of the three potential locations using conventional construction 
methods, and that disposal operations for the excavated sediments and soils could likewise 
be performed using conventional equipment to place and compact the sediments and soils.  
Construction and operation of a disposal facility at the Forest Street Site would require a 
more complicated design than would a facility at either the Woods Pond or Rising Pond 
Site.  This stems from the fact that specialized construction equipment and techniques 
would likely be required at the Forest Street Site due in part to its steep terrain and 
potentially shallow bedrock conditions. 
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Reliability:  Experience at other sites indicates that an Upland Disposal Facility would be a 
reliable means of containing sediments and soils containing PCBs.  A discussion of on-site 
landfill use at other sites was previously provided in Section 9.3.5.2.  

Availability of Space for Facilities:  The three potential locations are of sufficient size to 
support construction of an Upland Disposal Facility.  The required size of the Upland 
Disposal Facility and any support areas would be developed based on the sediment and 
soil volumes for the selected remedy.  At the Rising Pond Site, there are approximately 106 
acres suitable for constructing an Upland Disposal Facility, which could contain a maximum 
soil/sediment volume of 2.9 million cy.  The Woods Pond and Forest Street Sites are 
smaller – they would be able to hold maximum volumes of approximately 2.0 million cy and 
1.0 million cy, respectively.  As previously mentioned, for disposal volumes up to 
approximately 1.0 million cy, any of the identified sites could be used; and for disposal 
volumes greater than approximately 1.0 million cy, a disposal site that has sufficient 
capacity to handle the necessary volume or a combination of two disposal sites would be 
used.      

Availability of Equipment, Materials, and Personnel:  As noted above, equipment, materials, 
and personnel necessary to construct, operate, monitor, and maintain an Upland Disposal 
Facility at any of the three potential locations are readily available.   

Ease of Conducting Additional Corrective Measures:  Although the facility components are 
not expected to fail, if it should be determined during routine OMM activities that the cap, 
liner, or leachate collection systems are not providing adequate containment, an 
assessment would be conducted to determine the need for and methods of repair.  The 
effort required would depend on the nature and extent of the deficiency.  As noted 
previously, it is currently anticipated that repairs could be made using labor and materials 
that are readily available.    

Ability to Monitor Effectiveness: The effectiveness of TD 3 at any of the three potential 
locations would be maintained over time through visual inspections and periodic 
groundwater and stormwater monitoring.  The standard approaches for monitoring the 
effectiveness of TD 3 are considered proven and readily available. 

9.3.8.2 Administrative Implementability 

The evaluation of the administrative implementability of TD 3 has included consideration of 
regulatory requirements, need for access agreements, and coordination with government 
agencies. 
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Regulatory Requirements:  Implementation of TD 3 would be an “on-site” activity for 
purposes of the permit exemption set forth in Section 121(e) of CERCLA and Paragraph 9.a 
of the CD.  As such, no federal, state, or local permits or approvals would be required.  
However, this alternative would be required to meet the substantive requirements of 
applicable regulations that are designated as ARARs (unless waived).  An evaluation of 
compliance with potential ARARs for construction and operation of an Upland Disposal 
Facility at the three potential locations is included in Tables T-3.a though T-3.i in Appendix 
C and was summarized in Section 9.3.4.    

Access:  GE is the current owner of the Rising Pond Site and has the right to acquire the 
Woods Pond and Forest Street sites.  Thus, GE has or can obtain the right to permanent 
access to each site to construct and operate an Upland Disposal Facility.  Upon site 
approval, it would be necessary for GE work with utility companies and other easement 
holders to ensure the appropriate site access to construct and operate the facility.   

Coordination with Agencies:  Both prior to and during implementation of TD 3 at any of the 
three potential locations, GE would need to coordinate with EPA, as well as state and local 
agencies to provide support with public/community outreach programs. 

9.3.9 Cost 

Estimated total costs to implement TD 3 have been calculated for each potential location, 
based on a range of disposal volumes.  These costs represent the range of estimated labor, 
equipment, and materials costs for the construction, operation, closure, and post-closure 
care of an Upland Disposal Facility for the minimum and maximum volume scenarios at 
each of the three identified sites.  The low-end volume is based on the combination of SED 
3 and FP 2 (combined 191,000 in situ cy) for all three potential locations.  The high-end 
volumes vary for the three sites based on the largest Upland Disposal Facility that can be 
constructed at each site and thus are not comparable – i.e., Forest Street Site’s capacity is 
approximately 1.0 million cy, Woods Pond Site’s capacity is 2.0 million cy, and Rising Pond 
Site’s capacity is 2.9 million cy (which is equivalent to the combined in situ volume for SED 
8 and FP 7).  The estimated costs differ for the three potential locations for an Upland 
Disposal Facility, as described below.  In addition, for each location, total estimated present 
worth costs were developed using a discount factor of 7%, an assumed overall duration 
ranging from 10 years (the estimated duration for SED 3 and FP 2)517 to 19, 29, or 52 years 

                                                      

517  Note that the minimum duration for determining present worth costs (10 years) is different from the 
shortest possible duration for implementing sediment and floodplain alternatives (5 years, as 
discussed above), because the former is the estimated duration for the alternatives that involve the 
lowest removal volume and thus comprise the basis for the lower-bound cost estimate (SED 3 and FP 
2).   
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(the estimated maximum durations of TD 3 for a disposal facility at the Forest Street, 
Woods Pond, and Rising Pond Sites, respectively, based on their disposal capacities), and 
a post-closure OMM period of 100 years.  More detailed information and assumptions 
underlying these cost estimates for each of the potential locations for an Upland Disposal 
Facility are included in Appendix Q.     

Cost Estimate for TD 3 at Woods Pond Site 

The total costs to implement TD 3 at the Woods Pond Site range from $42 M to $125 M 
(not including costs associated with sediment and floodplain soil removal activities), with 
the low end based on the combination of SED 3 and FP 2 (191,000 cy) and the high end 
based on a maximum capacity of approximately 2.0 million cy.  The capital costs (which 
include construction and closure of the Upland Disposal Facility) range from $17 M to $48 
M.  Annual operations costs estimated for the transport to and placement of sediments and 
soils in the Upland Disposal Facility range from $1.2 M to $1.9 M per year, resulting in total 
operations costs of approximately $9 M to $55 M.  The range of annual monitoring and 
maintenance costs assumed to be incurred after closure of the Upland Disposal Facility are 
approximately $250,000 to $361,000 per year, resulting in total post-closure monitoring and 
maintenance costs of approximately $16 M to $22 M.  The following summarizes the total 
costs estimated for implementation of TD 3 at the Woods Pond Site.   

TD 3 – Woods 
Pond Site 

Minimum Est. 
Cost 

Maximum Est. 
Cost1 

Description

Total Capital 
Cost 

$17 M $48  M Total cost for engineering, labor, 
equipment, materials associated 
with construction, and closure 

Total Operations 
Cost 

$9 M $55 M Total operations cost for placement 
of sediments and soils 

Total Post-Closure 
Monitoring and 
Maintenance Cost 

$16 M $22 M Total cost for performance of the 
100-year post-closure monitoring 
and maintenance program 

Total Cost for 
Alternative 

$42 M $125 M Total cost for TD 3 in 2010 dollars 

1 Maximum estimated cost is based on an Upland Disposal Facility with a maximum capacity of 2.0 million cy. 
 
The range of total estimated present worth cost (developed as described above) for 
implementation of TD 3 at the Woods Pond Site is approximately $21 M to $45 M.       
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Cost Estimate for TD 3 at Forest Street Site 

The total costs to implement TD 3 at the Forest Street Site range from $53 M to $141 M 
(not including costs associated with sediment and floodplain soil removal activities), with 
the low end based on the combination of SED 3 and FP 2 (191,000 cy) and the high end 
based on a maximum capacity of approximately 1.0 million cy.  The capital costs (which 
include construction and closure of the Upland Disposal Facility) range from $28 M to $84 
M.  Annual operations costs estimated for the transport to and placement of sediments and 
soils in the Upland Disposal Facility range from $1.2 M to $1.8 M per year, resulting in total 
operations costs of approximately $9 M to $34 M.  A range of annual monitoring and 
maintenance costs assumed to be incurred after closure of the Upland Disposal Facility are 
approximately $251,000 to $368,000 per year, resulting in total post-closure monitoring and 
maintenance costs of approximately $16 M to $23 M.  The following summarizes the total 
costs estimated for implementation of TD 3 at the Forest Street Site.   

TD 3 – Forest 
Street Site 

Minimum Est. 
Cost 

Maximum Est. 
Cost1 

Description

Total Capital 
Cost 

$28 M $84  M Total cost for engineering, labor, 
equipment, materials associated with 
construction, and closure 

Total Operations 
Cost 

$9 M $34 M Total operations cost for placement of 
sediments and soils 

Total Post-
Closure 
Monitoring and 
Maintenance 
Cost 

$16 M $23 M Total cost for performance of the 100-
year post-closure monitoring and 
maintenance program 

Total Cost for 
Alternative 

$53 M $141 M Total cost for TD 3 in 2010 dollars 

1 Maximum estimated cost is based on an Upland Disposal Facility with a maximum capacity of 1.0 million cy. 
 
The total range of estimated present worth cost (developed as described above) for 
implementation of TD 3 at the Forest Street Site is approximately $29 M to $68 M. 

Cost Estimate for TD 3 at Rising Pond Site 

The total costs to implement TD 3 at the Rising Pond Site range from $36 M to $201 M (not 
including costs associated with sediment and floodplain soil removal activities), with the 
low end based on the combination of SED 3 and FP 2 (191,000 cy) and the high end based 
on the combination of SED 8 and FP 7 (combined 2.9 million cy).  The capital costs 
associated with this range of estimated volumes (which include construction and closure of 
the Upland Disposal Facility) are $9.3 M to $67 M, as determined by the size of the Upland 
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Disposal Facility and associated appurtenances.  Annual operations costs estimated for the 
transport to and placement of sediments and soils in the Upland Disposal Facility range 
from $1.5 M to $2.7 M per year, resulting in total operations costs of approximately $11 M to 
$110 M.  Annual monitoring and maintenance costs assumed to be incurred after closure of 
the Upland Disposal Facility range from approximately $246,000 to $378,000 per year, 
resulting in total post-closure monitoring and maintenance costs of approximately $15 M to 
$24 M.  The following summarizes the total costs estimated for implementation of TD 3 at 
the Rising Pond Site.   

TD 3 – Rising 
Pond Site 

Minimum Est. 
Cost 

Maximum Est. 
Cost1 

Description

Total Capital 
Cost 

$9.5 M $67  M Total cost for engineering, labor, 
equipment, materials associated 
with construction, and closure 

Total Operations 
Cost 

$11 M $110 M Total operations cost for placement 
of sediments and soils 

Total Post-Closure 
Monitoring and 
Maintenance Cost 

$15 M $24 M Total cost for performance of the 
100-year post-closure monitoring 
and maintenance program 

Total Cost for 
Alternative 

$36 M $201 M Total cost for TD 3 in 2010 dollars 

1 Maximum estimated cost is based on an Upland Disposal Facility with a maximum capacity of 2.9 million cy. 
 
The range of total estimated present worth costs (developed as described above) for 
implementation of TD 3 at the Rising Pond Site is approximately $17 M to $49 M.   

9.3.10 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.3.2, the evaluation of whether TD 3 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections. 

General Effectiveness:  As discussed in Section 9.3.5, implementing TD 3 at any of the 
three potential locations would provide long-term effectiveness by permanently isolating the 
PCB-containing sediments and soils in an Upland Disposal Facility with appropriate liner, 
cover, and leachate collection systems.  The materials placed in the facility would be 
isolated from underlying soils and groundwater and from surface receptors, which would 
prevent contact by human and ecological receptors with those materials.  OMM activities for 
the Upland Disposal Facility would be conducted to ensure the long-term stability of the 
facility.  In addition, access restrictions would prohibit interference with the facility or any 
change in land use and thus help maintain the long-term effectiveness of this alternative.   
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Compliance with ARARs:  As discussed in Section 9.3.4, review of the potential ARARs for 
TD 4 indicates that implementation of TD 4 at any of the identified locations would meet 
certain of those ARARs, provided that any necessary determinations are obtained from 
EPA (e.g., a risk-based determination under EPA’s TSCA regulations or, if necessary, a 
finding that there is no practicable alternative with less adverse impacts on wetlands or the 
aquatic ecosystem and that all practicable steps to minimize or mitigate such impacts would 
be employed).  However, there is a limited number of potential ARARs that may not be met 
– e.g., the MESA prohibition on a take of a state-listed species under the maximum 
configuration at the Rising Pond Site, and certain federal or state hazardous waste 
requirements in the highly unlikely event that the materials to be placed in the Upland 
Disposal Facility should be found to constitute hazardous waste.  If these requirements did 
apply and were considered ARARs, they would need to be waived as technically 
impracticable to meet or on some other ground.   

Human Health Protection:  An Upland Disposal Facility at any of the potential locations 
would provide protection of human receptors by permanently isolating the PCB-containing 
sediments and soils from those receptors.  Access and deed restrictions would be 
employed to limit use of the site, and long-term monitoring and maintenance would be 
conducted to protect against future releases of and exposures to the contained PCBs.  As 
such, TD 3 would provide protection of human health and would not be expected to cause 
long-term adverse impacts on human health. 

Environmental Protection: An Upland Disposal Facility would provide protection of 
ecological receptors by permanently isolating the PCB-containing sediments and soils from 
those receptors.  At the same time, implementation of TD 3 would result in the loss of the 
habitat within the footprint of the Upland Disposal Facility (plus adjacent areas for support 
facilities and transportation access).  Since the Upland Disposal Facility would be placed 
outside of the 500-year floodplain of the River and away from or with minimal impacts on 
wetlands, it would not impact such sensitive habitats.  The principal ecological impacts of 
interest would consist of the permanent loss of forested upland habitat in the area of the 
facility, with the consequent loss of the wildlife species that use that habitat.  The extent of 
that loss would vary depending on the selected location for the facility and the size of the 
facility, as discussed below.   

• At the Woods Pond Site, the minimum operational footprint of an Upland Disposal 
Facility would primarily affect disturbed land that is or was used for the long-term sand 
and gravel quarry operations (over 21 acres), with only a small amount of forested 
upland habitat (3.4 acres).  Thus, under this scenario, no significant long-term adverse 
ecological impacts would be expected.  The maximum operational footprint would affect 
a greater amount of upland forest habitat (21 acres), as well as a 0.4-acre shrub 
swamp, where the clearing would have long-term negative impacts on the ability of 
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those areas to support wildlife.  However, even under this scenario, the majority of the 
affected area (38 acres) consists of previously disturbed land for the sand and gravel 
quarry operations, and the impacted forest and shrub swamp habitats would constitute 
only very small portions of those overall habitats in and near the Rest of River area.    

• At the Forest Street Site, the operational footprint of an Upland Disposal Facility would 
affect a larger amount of upland forest habitat – 41 to 93 acres.  Such impacts would 
represent a substantial encroachment into existing areas of contiguous forested habitat, 
and would have negative impacts on the capacity of the forested area to support interior 
forest wildlife species, with the extent of those impacts dependent on the size of the 
facility.  On the other hand, these impacts would be localized to the area of the Upland 
Disposal Facility, rather than extending throughout the Rest of River area.   

• At the Rising Pond Site, the operational footprint of an Upland Disposal Facility would 
affect 27 to 80 acres of upland forest habitat (as well as a 0.5-acre forested wetland 
under the maximum operational footprint).  Again, this clearing would have negative 
impacts on the capacity of the forested area to support forest wildlife species (with the 
extent of those impacts dependent on the size of the facility).  Further, since the 
affected forested area is situated along the Housatonic River corridor, the clearing 
would fragment the forested corridor in that area.  In addition, the maximum operational 
footprint at this site would affect a portion of mapped Priority Habitat for the state-listed 
wood turtle. Again, however, these impacts would be localized to the area of the 
disposal facility, rather than extending throughout the Rest of River.  

Summary:  Based on the above considerations, it is concluded that implementation of TD 3 
at any of the potential locations would provide overall protection of human health and the 
environment. 

9.4 Evaluation of Chemical Extraction (TD 4) 

9.4.1 Description of Alternative  

TD 4 involves treatment of the removed sediments and soils by chemical extraction.  In 
general terms, chemical extraction is the process of mixing an extraction fluid/solvent with 
removed sediment and soil, so that PCBs in the sediment or soil are preferentially 
transferred into the extraction fluid.  The resulting PCB-containing fluid is then treated or 
disposed of.  The specific extraction fluid and the equipment and processes used to 
separate the extraction fluid from the treated sediment or soil vary and are vendor-specific.  
Although several vendors have historically developed and used various solvents and 
equipment with varying degrees of success, no commercially available chemical extraction 
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processes for extracting PCBs from soils and sediments comparable to those from the Rest 
of River have been identified.   

At EPA’s request, a bench-scale study of chemical extraction was performed to more fully 
evaluate this alternative in the CMS.  The BioGenesisSM Soil Washing process was selected 
as the representative chemical extraction treatment technology, and a bench-scale study of 
this process was conducted in accordance with a work plan approved by EPA on July 31, 
2007.  The study was conducted during October and November 2007 using sediments and 
floodplain soils from the Rest of River area.  A detailed description of the bench-scale study 
and its findings is provided in the Bench-Scale Treatability Study Report included as 
Appendix O to this CMS Report.   

Section 9.4.1.1 describes the overall remedial approach based on the assumption that the 
BioGenesisSM process would be used for chemical extraction if TD 4 were implemented.  
Section 9.4.1.2 then describes the results of the bench-scale study of the BioGenesisSM 
process, as well as some implications for the use of that process at this site.   

9.4.1.1 General Remedial Approach 

This section summarizes the general remedial approach for implementation of TD 4, based 
on the assumption that the BioGenesisSM process would be used.  It should be noted that 
while details on facility configuration, construction, operation, and disposal are provided in 
this description for purposes of the evaluations in this Revised CMS Report, the specific 
methods and facility components for implementation of this alternative would be determined 
during the design process based on engineering considerations and site conditions. 

Site Selection, Procurement, and Preparation:  The first step in implementing TD 4 would 
be to select a site on which to construct the treatment facility.  GE has identified such a site 
on GE-owned property along New Lenox Road (known as the former DeVos property).  For 
purposes of this Revised CMS Report, it has been assumed that a chemical extraction unit 
with support areas (staging areas and access roads) would require approximately 5 acres.  
A potential 5-acre area within the above-referenced GE property is shown on Figure 9-13.  
While this area is located within the 100-year floodplain and, in part, within 200 feet of the 
River, it is outside the 1 mg/kg PCB isopleth and is also situated outside the 20-acre area 
on this property that is currently subject to an Agricultural Preservation Restriction.  
However, based on review of Massachusetts GIS wetlands mapping, the 5-acre area 
identified for this facility contains a small wetland, and the access road to this area from 
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New Lenox Road would cross an additional wetland.518  In addition, as also shown on 
Figure 9-13, the area identified for this facility, like virtually all the floodplain within the PSA 
between the Confluence and Woods Pond Dam, is located within areas that have been 
designated by the NHESP of the MDFW as Priority Habitats and Estimated Habitats of 
state-listed species.    

Site preparation activities would include clearing, grubbing, and the construction of site 
infrastructure.  For purposes of the CMS, it has been assumed that this would include 
construction of an approximately 30,000-square-foot (sf) building to house the chemical 
extraction and water treatment facilities.  For the purposes of the Revised CMS Report, it 
has been assumed that a treatment facility capable of treating 20 to 40 cy per hour 
(depending on the combined size of the selected sediment and floodplain alternatives) 
would be constructed for the processing of material.  Additional facilities would include 
access roads and materials staging areas.  Although most of these would already be in 
place as a component of the sediment and floodplain alternatives, the space for the building 
and additional staging area to manage both untreated and treated materials would be in 
addition to that needed for the selected sediment or floodplain alternatives.    

Treatment Process:  Once the facilities are in place, dredged/excavated materials would be 
transported to the treatment facility and staged for processing.  The BioGenesisSM 
Soil/Sediment Washing Technology is a patented process, which uses impact forces and 
proprietary chemicals to remove organic and inorganic contamination from soil and 
sediment particles.  The technology is designed to treat both coarse-grained (sand- and 
gravel-sized) and fine-grained (silt- and clay-sized) materials. The BioGenesisSM 
Soil/Sediment Washing Technology would involve a total of nine individual steps.  A 
schematic diagram of the BioGenesisSM Soil/Sediment Washing Process is presented on 
Figure 2-1 in the BioGenesis’ Report included in Appendix O.  The steps involved in this 
process are described in detail in that report and summarized briefly below.     

1. Soil/Sediment Preparation – The initial step in the process involves preparation of the 
removed soil and sediment, screening of those materials, and storage of fine-grained 
materials before processing.  Rocks and debris are removed, rinsed, and recycled or 
appropriately disposed.  Coarse sand and gravel (> 1 mm) are separated from the fine-
grained solids (< 1 mm) for treatment. 

 

                                                      

518  As discussed further in Section 9.4.4, it is unknown whether these wetlands would meet the 
jurisdictional prerequisites for regulation under certain federal and state regulations such as those 
under the Clean Water Act.  This issue would be investigated during design.  
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2. Attrition Scrubbing/Aeration – In this step, the coarse sands and gravels are treated 
using proprietary washing chemicals to reduce the affinity between the contaminants 
and the soil/sediment particles in an attrition scrubber.  Aeration/flotation is then used to 
separate the lighter fine-grained silts/clays and the organic material from the washed 
coarse sand and gravel. 

 
3. Bulk Organics Removal – In this step, the fine-grained solids (< 1 mm) from Step 1 and 

the wash water (containing silts, clays and organic material) from Step 2 are processed 
through a two-stage preprocessing step.  The soil/sediment slurry is subjected to high-
pressure water and then pumped to a series of hydrocyclones to concentrate the 
soil/sediment particles and remove the light naturally occurring organic material.  At the 
end of this step, a significant portion of the naturally occurring organic material is 
removed from the system in an aqueous phase and the clumped soil/sediment particles 
are disaggregated. 

 
4. Chemical Addition and Mixing - Next, proprietary chemicals (surfactants and 

defoamers) are added to the concentrated soil/sediment slurry, which is then pumped 
to a second preprocessor unit that utilizes high-pressure water to mix the washing 
chemicals with the soil/sediment particles and prepare them for Step 5. 

   
5. Application of Collision Impact Forces – In this step, the soil/sediment slurry from Step 4 

is pumped to the collision chamber where high-pressure water is used to create impact 
forces to strip the biofilm layer and adsorbed contaminants from the individual 
solid/sediment particles.  At the end of this step, contaminants that were adsorbed to 
the individual solid particles, as well as the naturally occurring organic material and 
biofilm, are transferred to the aqueous phase. 

 
6. Organic Contaminant Oxidation – In this step, hydrogen peroxide, a strong oxidizing 

agent, is added to the sediment slurry upstream of a cavitation/oxidation unit.  In this 
unit, air bubbles created in the slurry implode and enhance the ability of hydrogen 
peroxide to oxidize and potentially destroy organic contaminants. 

 
7. Solid/Liquid Separation – The solid/liquid separation step includes several devices 

(screens, hydrocyclones, and a centrifuge) operated in series to separate the solids into 
fractions with decreasing grain sizes.  The treated soil/sediment solids separated from 
the aqueous phase are then temporarily stockpiled. 

 
8.  Wastewater Treatment – The liquid fraction from Step 7 contains inorganic and organic 

contaminants, naturally occurring organic material, and residual fine-grained 
soil/sediment particles containing elevated PCB concentrations.  In Step 8, standard 
wastewater treatment processes are used to treat the contaminants in this wastewater 
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prior to discharge (if allowed under an applicable NPDES permit or other appropriate 
authorization) or disposal at a permitted off-site facility.  Specifically, an appropriately 
sized thickener or other removal system for very fine-grained particles, capable of 
handling perhaps 50% of the total sediment plant feed, would need to be added. The 
water treatment sludge from this process must be disposed of. 

 
9. Preparation for Disposition of Treated Solids – In this step, the coarse-grained treated 

solids from Step 2 (Attrition Scrubbing/Aeration) and the fine-grained solids from Step 7 
(Solid/Liquid Separation) are re-combined into the treated soil/sediment.  The treated 
soil/sediment retains some of the physical characteristics of the untreated soil/sediment 
(i.e., grain size distribution, mineralogy, etc.) without the naturally occurring organic 
material and contaminants.  The ultimate disposition of the treated sediment/soil is 
dependent on the residual concentration of the material and regulatory requirements.  
(The implications of the bench-scale treatability study for disposition of this material are 
discussed in Section 9.4.1.2.)  

 
For purposes of this Revised CMS Report, this alternative has been evaluated for the range 
of potential volumes of sediments and floodplain soils that could be removed from the River 
and floodplain under the array of sediment and floodplain soil alternatives discussed in 
Sections 6 and 7.  Specifically, this range extends from a low of 191,000 in situ cy, based 
on a combination of SED 3 and FP 2 to a high of 2.9 million in situ cy, based on a 
combination of SED 8 and FP 7.  The assumed duration for implementation of TD 4 
consists of a range from the shortest to the longest – specifically, from 5 years (for the 
shortest-duration sediment alternative, SED 10) to 52 years (for the longest-duration 
alternative, SED 8), assuming that any floodplain remediation could be implemented within 
these same time periods.519 

Restoration:  Under TD 4, following completion of treatment operations, facility structures, 
staging areas, and access roads would be removed, and areas disturbed by the 
construction activities would be restored, to the extent practicable.  The treatment system 

                                                      

519  Note that the combination of sediment and floodplain alternatives with the shortest duration (SED 
10 and FP 9) is not the same as the combination with the smallest volume (SED 3 and FP 2).  For the 
evaluations in this section that are based on removal volumes, the latter combination is used as the 
basis for the lower end of the range.  In addition, quantitative evaluations that assess active treatment 
or disposal operations (e.g., truck trips, traffic accident risks, risks to workers) are based on the 
assumed years of operation, rather than overall duration.  The years of operation represent the 
number of years during which materials removed from the River and floodplain would be actively 
transported to and treated at the chemical extraction facility (i.e., excluding years when the only 
activities being conducted under the sediment and floodplain alternatives would be capping, 
backfilling, or restoration activities).  For TD 4, the assumed years of operation range from 
approximately 8 years based on SED 3 and FP 2 (the smallest-volume combination) to approximately 
40 years based on SED 8 and FP 7. 
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itself would be decontaminated, dismantled, and transported off site.  Any fill material 
brought onto the site to support the facilities would be removed, and surface soils would be 
restored by tilling and scarification.  An appropriate grassland seed mix would be sown and 
established over the disturbed area.  

Post-Treatment Monitoring and Maintenance:  Following restoration of the disturbed areas, 
monitoring and maintenance of the restored areas would be conducted.  For purposes of 
this Revised CMS Report, it is assumed that this monitoring and maintenance would be 
conducted for 5 years following completion of restoration.   

9.4.1.2 Bench-Scale Treatability Study 

Bench-scale testing was performed to further evaluate the potential for chemical extraction 
to be used as a treatment for sediments and soils from the Rest of River, as requested by 
EPA.  The BioGenesisSM Soil and Sediment Washing Process (BioGenesis process) was 
selected as the representative chemical extraction treatment technology, and a bench-scale 
study of this process was conducted in October and November 2007 in accordance with a 
work plan developed by BioGenesis and approved by EPA on July 31, 2007.  A detailed 
description of the testing and results is included in the BioGenesis Report included as 
Appendix O.  An additional analysis of the data from this study, including a more detailed 
analysis of the potential for reuse of material treated by this process as backfill in the River 
or floodplain, has been conducted and is presented in Appendix P.  A summary of the 
bench-scale testing and the additional analysis is provided here, and key findings as they 
pertain to the CMS evaluation are discussed, where relevant, under the individual 
evaluation criteria in the following sections.   

Bench-scale testing was performed using the BioGenesisSM process on three types of 
representative materials from the River and floodplain: 

• Coarse-grained sediment (TS-SED-A) – Sediment collected from the beginning of 
Reach 5A, with PCB concentrations ranging from 63 to 80 mg/kg.  TS-SED-A contained 
23% gravel, 72.8% sand, and 4.2% silt and clay. 

• Fine-grained sediment (TS-SED-B) – Sediment collected from the eastern shore of the 
headwaters of Woods Pond (Reach 6), with PCB concentrations ranging from 110 to 
180 mg/kg.  TS-SED-B contained 0.2% gravel, 14.1% sand, 67.6% silt and 18.1% clay.  

• Fine-grained soils (TS-SO-A) – Soils collected from the floodplain of the River south of 
New Lenox Road, with PCB concentrations ranging from 45 to 55 mg/kg.  TS-SO-A 
contained 0.1% gravel, 24.0% sand, 55.1% silt, and 20.8% clay.  
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As part of the bench-scale study, BioGenesis performed jar tests and optimization tests on 
TS-SED-A, TS-SED-B, and TS-SO-A in accordance with the Work Plan.  Certain process 
steps described in Section 9.4.1.1 above were omitted by BioGenesis for the TS-SED-B 
and TS-SO-A during the bench-scale study to better accommodate the various material 
types. 

In general, each material was tested three times using the optimized proportions of 
reagents and conditions determined from their respective jar tests.  However, for TS-SED-
A, material greater than 425 microns was processed once through the system and for TS-
SED-B and TS-SO-A material greater than 850 microns was screened out as a waste.  
After the first treatment cycle, treated solids from the Solid/Liquid Separation step were 
recombined and processed two additional times and analyzed, and the mass balance 
calculations were repeated to evaluate the extent of any reductions in PCB concentrations 
associated with multiple processing cycles.  Samples were collected before and after 
various steps of the process.  Samples of wastewater were also collected following 
treatment activities.  Samples were analyzed for PCB Aroclors and certain samples were 
also analyzed for PCB congeners and dioxins and furans.  Samples were also collected and 
analyzed for grain size, TOC, TSS, and total dissolved solids (TDS) to provide additional 
information on the process.   

The results of the bench-scale testing are presented in Tables 4-1 through 4-3 of the 
BioGenesis Report (provided as Appendix O).  In summary, they show the following:   

• In the fine-grained sediment (TS-SED-B), initial concentrations ranged from 110 to 180 
mg/kg.  The treated sediment was sampled in two grain size fractions.  PCB 
concentrations in those treated sediments after the first treatment cycle were in the 
range of 16 to 21 mg/kg and 9 to 60 mg/kg, respectively, with overall weighted 
averages of 12 to 48 mg/kg in the combined material.  Somewhat lower concentrations 
were obtained after additional treatment cycles, with overall weighted average PCB 
concentrations after the third treatment cycle of 11 to 18 mg/kg.  

• In the fine-grained floodplain soil (TS-SO-A), initial concentrations ranged from 45 to 55 
mg/kg.  The treated soil was sampled in two grain size fractions.  PCB concentrations in 
those treated soils after the first treatment cycle were in the range of 5 to 7 mg/kg and 7 
to 44 mg/kg, respectively, with overall weighted averages of 7 to 19 mg/kg in the 
combined material.  Somewhat lower concentrations were obtained after additional 
treatment cycles, with overall weighted average PCB concentrations after the third 
treatment cycle of 4 to 8 mg/kg.  
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• In the coarse-grained sediment (TS-SED-A), initial concentrations ranged from 63 to 80 
mg/kg.  The treated sediment was sampled in five grain size fractions.  PCB 
concentrations in the treated sediments after the first treatment cycle were lower in the 
larger grain-size material (< 1 mg/kg to 2.8 mg/kg in the two largest grain-size fractions 
[> 425 microns]), intermediate in the intermediate grain-size fraction (~ 40 to 50 mg/kg), 
and highest in the two smallest grain-size fractions (55 to 143 mg/kg); and the overall 
weighted averages in the combined material ranged from 13 to 30 mg/kg.  Lower 
concentrations were obtained after additional treatment cycles, with the overall 
weighted average PCB concentrations after the third treatment cycle ranging from 5 to 
22 mg/kg.  The material greater than 425 microns was only treated once, but was 
included in the calculations of the weighted concentration of all the treated sediment for 
the second and third treatment cycles to provide a complete data set for the purposes 
of calculating a final weighted average concentration for each treatment  cycle.   

EPA collected split samples of untreated and treated materials for PCB Aroclor analysis.  
As noted in Appendix O, the EPA split sample data correlated fairly well with the original 
sample results. 

Selected samples were also analyzed for PCB congeners as well as dioxins and furans.  
On a sample-by-sample basis, the concentrations of total PCB congeners were comparable 
to the total PCB Aroclor concentrations.  The concentrations of dioxins/furans and PCBs 
were generally lower in treated materials than in untreated materials.  These data suggest 
that the process does not create dioxins or furans; however, as noted below, insufficient 
data were collected to provide definitive mass balance information for these compounds.   

An evaluation of the effectiveness of the BioGenesis process, and especially of multiple 
treatment cycles using that process, is complicated by the loss of solids observed during 
the bench-scale testing, which resulted in a failure to complete a mass balance.  A total of 
11% to 40% of the initial mass was unaccounted for following the first treatment cycle and 
23% to 60% of the solids were unaccounted for after three treatment cycles.  The inability to 
achieve closure to the mass balance makes it difficult to fully understand the mechanism for 
treatment and, therefore, to evaluate effectiveness.  BioGenesis has stated that the poor 
mass balance is attributable to the batch sequence process used for bench-scale testing.  
The limitations of the bench-scale equipment with regard to completing mass balance 
constitute one of the concerns raised in available literature for bench-scale studies 
performed by BioGenesis at other sites (see Appendix P, Section 4).  Significant amounts of 
aqueous mixture and fine-grained particulate material remained in the equipment and piping 
between each piece of equipment used in the bench-scale process.  Subsequent cleaning 
and rinsing of the lines between each run effectively removed these materials and 
prevented cross-contamination between runs.  Because this rinse water was not 
representative of the treatment process, it was not analyzed and was disposed of 
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separately.  Therefore, the amount of solids and the PCBs associated with those solids 
could not be determined at bench scale.  This would not be expected at full scale, since 
equipment would be operated in a continuous mode rather than in batch mode.      

Examination of the data suggests that the effectiveness of the process may be largely a 
function of the removal of solids – specifically, how much of the higher-concentration, finer-
grained material is removed from the material during successive treatment cycles – rather 
than dissolution-based removal of PCBs.  If this is the case, additional treatment cycles 
would simply continue to remove more solids (which would be transferred to the 
wastewater), rather than reduce the PCB concentrations of the remaining solids.  This 
possibility is consistent with the observation that the treated materials with the lowest 
concentrations (apart from the largest size fraction) did not show significant reductions in 
PCB concentrations between the second and third treatment cycles, indicating that 
additional treatment would not reduce concentrations further.  

To allow treated materials to be reused as backfill, it is expected that the treatment process 
would have to reliably and consistently achieve PCB levels below 1 or 2 mg/kg in the 
materials, and even these concentrations may not be low enough to allow reuse in some 
areas, notably in the river bed.  Indeed, to the best of our knowledge, EPA has not 
permitted the use of PCB-containing treated material as replacement fill for river sediments.  
Data from the bench-scale study show that the BioGenesis process will only treat material 
to certain plateau levels and that these plateau levels do not approach 2 mg/kg.     

Based on the results discussed above, the BioGenesisSM process did not reduce the PCB 
concentrations in the site-specific materials to an extent that would allow on-site reuse of 
the material.  In general, the process was able to reduce the weighted average PCB 
concentrations in the combined treated solids materials to concentrations that ranged from 
7 to 48 mg/kg after one treatment cycle.  However, the individual results from the various 
outputs, and particularly the smaller grain-size fractions for the coarse-grained sediment, 
did not achieve these relatively low concentrations at bench scale.  The disposal location(s) 
for treated materials from the BioGenesisSM process that are not suitable for reuse following 
treatment would depend on a number of factors.  For soils and sediments that contained 
initial PCB concentrations at or above 50 mg/kg prior to treatment, the ability to dispose of 
the treated material in a solid waste (non-TSCA-permitted) landfill would require an EPA 
determination that such disposal would satisfy the substantive requirements of EPA’s TSCA 
regulations for a risk-based approval (40 CFR § 761.61(c)) (hereafter referred to as a “risk-
based TSCA determination”).  Given that the BioGenesisSM process reduced the weighted 
average PCB concentrations in the combined solid materials to less than 50 mg/kg, it is 
possible that such a risk-based determination could be obtained for some or all of those 
materials.  If such a determination is obtained, and assuming that the materials would not 
constitute hazardous waste under RCRA, the treated materials could be transported to a 
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permitted solid waste disposal facility.  One possible location for disposal of such chemically 
treated material from the Site could be Waste Management LLC’s High Acres Landfill 
located in New York.  Possible locations for disposal in Massachusetts, which would require 
prior approval by the MDEP and the disposal facility, could include the Fitchburg-
Westminster, Southbridge, and Bourne Landfills.  (Treated materials containing PCBs less 
than 2 mg/kg could be reused at these Massachusetts landfills per MDEP COMM-94-007 
and COMM-97-001.)  Other potential locations would be evaluated during design.  Treated 
material for which such a risk-based determination is not obtained from EPA would be 
required to be disposed of at a TSCA-permitted landfill.  One possible location for disposal 
of TSCA-regulated material could be Waste Management LLC’s Model City Landfill located 
in New York.  Other potential locations would be evaluated during design.  For the purposes 
of this Revised CMS Report, it has been assumed that all the treated solid materials could 
be transported to and disposed of in an off-site non-TSCA solid waste landfill in accordance 
with a risk-based determination from EPA. 

In addition to disposing of the treated material, it would be necessary to dispose of the PCB-
containing sludge resulting from the wastewater treatment process described above.  Since 
this PCB-containing sludge would most likely contain PCBs at concentrations over 50 
mg/kg, it has been assumed that that material would need to be transported to and 
disposed of at a TSCA-permitted disposal facility.    

9.4.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 9.1.2, the evaluation of whether a treatment/disposal alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably, long-term effectiveness and 
permanence (including long-term adverse impacts), short-term effectiveness, and 
compliance with ARARs.  For that reason, the evaluation of whether TD 4 would be 
protective of human health and the environment is presented at the end of Section 9.4 so 
that it can take account of the evaluations under those other criteria. 

9.4.3 Control of Sources of Releases 

The chemical extraction process itself would not control sources of releases.  However, as 
noted above, it is assumed that the treated PCB-containing sediments and soils would be 
transported to an off-site permitted landfill for disposal.  Such disposal would effectively 
eliminate the potential for those PCB-containing materials to be released and transported 
within the River or onto the floodplain.  Once placed in an off-site landfill and covered, the 
material would be permanently isolated from the environment.  In the event that such 
material should be inadvertently released (e.g., from a spill during transport), it would have 
a lower PCB concentration that it would have if the material had not been treated. 
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In addition, the wastewater generated by the treatment process would be treated using 
conventional methods prior to discharge, and the sludge from that treatment process would 
be transported off-site for disposal, which would prevent future releases of that material 
(unless there were a spill during transport).  

9.4.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for TD 4 in accordance with directions from EPA are 
listed in Tables T-4.a through T-4.c in Appendix C.  No chemical-specific ARARs have been 
identified for TD 4, although several guidances to be considered are listed in Table T-4.a.   

The potential location-specific and action-specific ARARs for TD 4 are listed in Tables T-4.b 
and T-4.c.520  Review of those ARARs indicates that TD 4 could be designed and 
implemented to achieve certain of those ARARs, but that there are some potential ARARs 
that would require a specific EPA approval or finding or would not be met.  These include 
the following:     

• There are no specific TSCA regulations relating to chemical treatment of PCB-
containing wastes.  Hence, it would likely be necessary to obtain EPA’s determination 
that the chemical extraction process meets the substantive criteria for a risk-based 
approval under 40 CFR § 761.61(c).  (In addition, although requirements relating to off-
site disposal are not ARARs, it should be noted, as mentioned above, that a risk-based 
TSCA determination from EPA would be needed to allow disposal of treated materials 
that originally contained PCBs > 50 mg/kg in a non-TSCA landfill.)   

• It is uncertain whether the small wetlands that would be affected by the construction 
and operation of a chemical treatment facility at the identified site (as described in 
Section 9.4.1.1) would constitute “waters of the United States” under EPA’s and the 
Corps of Engineers’ Section 404 regulations (40 CFR Part 230, 33 CFR Parts 320-
323), as well as the Massachusetts water quality certification regulations (314 CMR 
9.06), governing discharges of dredged or fill material into such waters (314 CMR 9.06).  
That issue would be investigated during design.  If they do (and if these regulations are 
ARARs), these regulations would require that there be no practicable alternative with 
less adverse impact on the wetlands.  In that case, EPA would have to find that there is 
no such practicable alternative to the selected location for the treatment facility or to 
waive these requirements under CERCLA and the NCP.  In addition, the 

                                                      

520  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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Massachusetts water quality certification regulations prohibit discharges that would 
adversely affect the Estimated Habitat of state-listed wildlife species.  Since the 
treatment facility would be located within such habitat, that prohibition would not be met.  
Thus, EPA would need to waive that prohibition as technically impracticable to meet or 
on some other ground. 

• It is also uncertain whether these wetlands would meet the definition of wetlands under 
the federal Executive Order for Wetlands Protection (E.O. 1190).  If so (and if that order 
constitutes an ARAR), EPA would need to find, as required by that order, that there is 
no practicable alternative and that the project includes all practicable measures to 
minimize harm to wetlands, or else would need to waive those requirements.  Similarly, 
if the federal Executive Order for Floodplain Management (E.O. 11988) constitutes an 
ARAR, EPA would need to find, as required by that order, that there is no practical 
alternative that would avoid impacts on the floodplain, or else waive that requirement.     

• The Massachusetts Wetlands Protection Act regulations likewise require that there be 
no practicable alternative that would be less damaging to resource areas (310 CMR 
10.53(3)(q)).  Thus, if those regulations constitute an ARAR, EPA would have to find 
that there is no such practicable alternative, or else waive that requirement.  
Additionally, implementation of TD 4 at the former DeVos property would not meet the 
requirement of those regulations that implementation of the project not affect the 
Estimated Habitat of state-listed wildlife species (310 CMR 10.59).  Accordingly, if that 
requirement constitutes an ARAR, EPA would need to waive it as technically 
impracticable to meet or on some other ground.521 

• Implementation of TD 4 at the former DeVos property would also not meet the 
requirement of MESA and its implementing regulations (310 CMR 10.23) that a project 
not result in a “take” of a state-listed species.522  Thus, if that requirement constitutes an 
ARAR, EPA would need to waive it as technically impracticable to meet or on some 
other ground.  

                                                      

521  In addition, in the event that the implementation of TD 4 were not considered a “limited project” 
under 310 CMR 10.53(3)(q), it might not meet some of the other applicable requirements of the 
Massachusetts Wetland Protection Act regulations – e.g., the requirement to maintain a 100-foot-wide 
area of undisturbed vegetation along the river in a Riverfront Area (subject to certain exceptions). 
522  The MESA evaluations in Appendix L indicate that implementation of TD 4 at the identified location 
would involve a take of at least three state-listed species.  The MESA regulations contain a provision 
authorizing the Director of the MDFW to permit a take of a state-listed species under certain conditions 
(321 CMR 10.23).  However, as discussed in Section 5.4, this provision does not constitute an ARAR 
for the Rest of River remedial action. 
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In addition to these requirements, as previously noted for TD 1, TD 2, and TD 3, it is not 
anticipated that the removed sediments and floodplain soils would constitute characteristic 
hazardous waste under RCRA and comparable state regulations.  However, representative 
TCLP testing would be conducted to confirm that.  In the unlikely event that any particular 
sediments or soils that would be subject to treatment should be determined to constitute 
such hazardous waste, it is anticipated that the facility components used for such waste 
would meet the substantive requirements of EPA’s hazardous waste regulations under 
RCRA.  With respect to state requirements, the treatment facility may be exempt from the 
Massachusetts hazardous waste regulations.523  However, if it were determined that that 
exemption is not applicable, the facility at the identified location could not feasibly meet 
certain location standards set forth in those regulations for hazardous waste 
treatment/storage facilities (e.g., the requirements that waste piles used for such storage 
not be located within the 500-year floodplain and that there be a 200-foot buffer to the 
fenceline [310 CMR 30.701(6), 30.705(3)]), and might not meet certain design requirements 
of those regulations (e.g., the requirement that the waste pile liner must be at least 4 feet 
above the probable high groundwater table [310 CMR 30.641(1)(a)]).   

If TD 4 were selected, GE would first determine whether any sediments or soils that would 
be subject to treatment would constitute hazardous waste.  If so, GE would resolve with 
EPA the applicability of the state hazardous waste regulations to the treatment facility at the 
location selected for that facility.  If such requirements were deemed applicable, GE would 
evaluate the available options, including:  (a) exploring with EPA a waiver of any 
requirements that would be technically impracticable to meet; or (b) segregating such waste 
and disposing of it separately off-site.524 

9.4.5 Long-Term Reliability and Effectiveness 

An assessment of long-term reliability and effectiveness of TD 4 has included an evaluation 
of the magnitude of residual risk associated with implementation of the alternative, the 
adequacy and reliability of the alternative, and any potential long-term adverse impacts 
associated with the alternative on human health or the environment.   

                                                      

523  The MCP provides that the on-site treatment of hazardous waste as part of a remedial action 
under the MCP is exempt from the State’s hazardous waste regulations unless the MDEP determines 
that compliance with those regulations is required (310 CMR 40.0033(5)). 
524   In addition, if the treated material were found to constitute hazardous waste, it would need to be 
sent to a facility authorized to receive and dispose of such waste. 
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9.4.5.1 Magnitude of Residual Risk 

As discussed previously, the bench-scale results of the BioGenesisSM process indicate that 
the weighted average concentrations of PCBs in the combined treated solids materials 
would be reduced to concentrations that could range from 7 to 48 mg/kg.  The treated 
materials would then be disposed of in an off-site landfill.  For those materials which contain 
PCBs at or above 50 mg/kg prior to treatment, a risk-based TSCA determination from EPA 
would be required to dispose of those materials in a permitted solid waste (non-TSCA) 
landfill.  As required by the regulations governing the landfills, the materials in the off-site 
permitted landfills would be isolated from underlying soils and groundwater and from 
surface receptors, which would prevent exposure by human and ecological receptors to 
those materials.  

Minimal residual risks are anticipated in the location where the chemical extraction process 
is constructed and operated, since all operations would be performed within secured areas, 
and the staging areas and any residual PCBs associated with the operations would be 
removed following completion of the chemical extraction operations.  

9.4.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 4 has included an assessment of the 
factors discussed below.  In this regard, it should be noted that this evaluation focuses 
primarily on the BioGenesisSM process (the process selected to represent the chemical 
extraction process option in the CMS), largely based on the results from the bench-scale 
study using Rest of River sediments and soils.   

Use of Technology under Similar Conditions 

The use of chemical extraction for the treatment of PCBs in sediments and soils has not 
been demonstrated at full scale under conditions that could be considered typical of the 
sediment and floodplain alternative volumes or PCB concentrations present in the River.  A 
full-scale demonstration using the BioGenesisSM process at 40 cy/hr was completed using 
approximately 15,000 cy of sediment from NY/NJ Harbor and the Lower Passaic River 
(BioGenesis and MWH, 2009).  That project, however, was not focused specifically on 
reducing concentrations of PCBs, and the PCB concentrations in sediments ranged from 
0.044 to 0.52 mg/kg prior to treatment and from 0.049 to 0.385 mg/kg after treatment.  
The BioGenesisSM process was also reportedly used at the BASF Chemical Site in Kearny, 
New Jersey, to process 19,000 cy of soil containing phthalates and PCBs at a processing 
rate of 10 tons/hr (Sontag, pers. comm., 2008).  The PCB concentrations in soil ranged 
from 10 to 27 mg/kg before treatment and less than 0.49 mg/kg after treatment.  The 
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treated soil was placed on-site and the wastewater was treated on-site and then sent to a 
local publicly owned treatment works (POTW).   

In addition to the BioGenesisSM process, other chemical extraction systems have been 
developed and used on other projects; however, most are no longer commercially available.  
These processes are somewhat different from the BioGenesisSM process in that they use 
organic solvents to extract the contaminants rather than the aqueous surfactants used in 
the BioGenesisSM process.  Also, as noted in the following examples of other chemical 
extraction processes, the volumes were relatively small and the concentrations were, in 
some cases, low.  Ex situ chemical treatment was applied at the Sparrevohn Long Range 
Radar Station Site (AK), where solvent extraction was used to reduce average PCB 
concentrations from 80 mg/kg in the untreated soils to 3.27 mg/kg in the treated soil (EPA, 
1998a).  Terra Kleen Response Group treated a total of 288 cy of stockpiled soil in 85-cy 
batches using solvent extraction in lined treatment cells.  The solvent was reclaimed and 
burned on site (EPA, 1998a).  Full-scale demonstration of chemical extraction using 
B.E.S.T. Solvent Technology for sludge impacted with PCBs was also conducted at the 
General Refining, Inc. Superfund site (EPA, 1993).  The PCB concentrations in the 3,700 
tons of sludge were reportedly reduced by approximately 99%; however, the initial 
concentrations in the untreated sludge ranged up to only approximately 14 mg/kg.  The 
Springfield Township Superfund Site reportedly successfully remediated more than 12,000 
tons of PCB-impacted soil with concentrations greater than 50 mg/kg by implementing a 
chemical extraction treatment (vendor ART International, Inc.) (EPA, 2004d).  The final 
cleanup goal for the site was 1 mg/kg PCBs in soil and it does not appear from site 
documents that all of the treated soil met this goal; however, treated soils containing 
residual levels up to 5 mg/kg of PCBs were backfilled into the excavation areas and 
covered with a 1-foot thick layer of clean soil and re-vegetated (EPA, 2004d).   

Overall Effectiveness and Reliability  

While chemical extraction has been used in the past at various sites using the specific 
processes that have been described above, these processes are not in commercial 
operation in the United States or have not been applied under circumstances similar to the 
size, sediment characteristics, or concentration levels found in the River.  For most projects, 
the volumes of PCB-impacted soils and/or sediments have been relatively small and the 
duration of the treatment operation has been relatively short.  Thus, there is no precedent 
for the use of chemical extraction for a project of the size or duration, and with the range of 
PCB concentrations, that would be involved at the Rest of River.  This creates uncertainties 
as to the long-term reliability of a full-scale system for this site.   

One of the challenges posed by the use of chemical extraction, especially processes that 
use organic solvents, has been the potentially toxic, carcinogenic, flammable, and/or 
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corrosive nature of the solvent selected for extraction.  In general, the BioGenesisSM 
process uses relatively non-hazardous chemicals that are also typical of water treatment 
processes.  The BioGenesisSM process does use hydrogen peroxide, a strong oxidizer, 
which must be stored and handled appropriately due to associated health and safety 
issues.  Other issues with chemical extraction processes include difficulties with designing 
full-scale equipment capable of processing and treating large volumes of PCB-containing 
materials, especially fine-grained sediments – which are present in parts of the River.  
Mechanical difficulties have historically arisen as a result of the high organic, high moisture 
content, fine-grained sediments, which tend to clump and can clog equipment, or otherwise 
be physically difficult to treat.  

For the BioGenesisSM process, there is considerable uncertainty regarding the extent to 
which the PCB concentrations in sediments and soils can be reduced.  As discussed in 
Section 9.4.1.2, to provide materials that could be considered for reuse, the treatment 
process would have to reliably and consistently achieve PCB levels as low as 1 or 2 mg/kg 
in the treated materials (or possibly even lower for reuse in the riverbed).  Results from the 
bench-scale treatability study using Rest of River sediments and soils indicate that the 
concentrations cannot be reduced to these levels.  Multiple treatment cycles appear to 
reduce concentrations to plateau levels, below which further reduction appears to be 
incrementally smaller or not possible within the limits of the testing.  These plateau levels 
are significantly above 2 mg/kg (except in the largest grain-size fractions) (see Section 
9.4.1.2). 

The bench-scale testing does indicate that the process can treat materials so that the 
resulting mass-weighted average of the treated material is less than 50 mg/kg (results 
ranged from 7 to 48 mg/kg).  In that case, a risk-based TSCA determination from EPA 
would be required (for materials that contained > 50 mg/kg prior to treatment) to dispose of 
those materials in a permitted solid waste landfill.  However, the treated material in some of 
the individual process outputs (prior to combining the outputs to calculate a mass-weighted 
average) had concentrations above 50 mg/kg.  In particular, the concentrations in the 
smaller-grained material separated from the coarse-grained sediment ranged from 55 to 
143 mg/kg after the first treatment cycle.  It is uncertain whether a risk-based determination 
could be obtained that would allow this material to be combined with other treated material 
and be disposed of as non-TSCA material, or whether this material would require 
segregation and separate disposal.  It is possible that with an additional size separation and 
treatment step, the concentration of these outputs could be reduced to less than 50 mg/kg, 
if needed.  However, whether the additional treatment would be required for all material or 
only certain types of materials (e.g., only coarse-grained sediment) is not understood.    

Further, in the bench-scale test of the BioGenesisSM process, the volume of soil/sediment 
prior to treatment was greater than the volume of treated sediment/soil measured at the end 
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of the process (i.e., there was sediment/soil that was unaccounted for in the test).  As a 
result, the extent of any PCB destruction associated with TD 4 (i.e., in the Oxidation step 
using hydrogen peroxide) cannot be determined. 

The bench-scale data show the reduction in PCBs after each treatment cycle (73% to 94% 
reduction in PCB concentration after 3 cycles), as well as an increase in the loss of solids 
(23% to 60% loss of mass after 3 cycles).  Analysis of these data suggests that additional 
treatment cycles may serve only to continue to remove the limited amount of remaining fine-
grained material, but not the PCBs on the larger material.  In addition, in wastewater, the 
total PCB concentrations ranged from 160 µg/L to 3,340 µg/L, while the dissolved 
concentrations of PCBs were significantly lower, ranging from non-detect to 36 µg/L.  These 
data indicate that the majority of PCBs recovered in wastewater are not in the dissolved 
phase but are associated with particulate matter. This results in some uncertainties 
regarding the amount of solids and the concentrations of those solids in the aqueous 
wastewater, as well as in the subsequent water treatment sludge, which would likely have 
high PCB concentrations and would also require treatment and/or disposal. This factor, in 
turn, creates further uncertainties regarding the effectiveness and reliability of the process if 
applied full-scale.  

Consistent with the removal operations, if the BioGenesisSM process were selected as a 
remedy component, it would be operated for 9 months per year, and shut down in the winter 
for 3 months.  Depending upon the sediment and soil alternatives selected, the duration of 
treatment could range from approximately 5 years (if SED 10 were selected) to 
approximately 52 years (if SED 8 were selected).  The longer the period of operation of the 
processing/treatment equipment, the greater likelihood would exist for periodic equipment 
failures and down-time.  Based on the publicly available information, the BioGenesisSM 
process has not been operated full scale over a period of more than a few months.  Thus, it 
is difficult to predict the reliability of the equipment in the longer term.    

Placement of treated soils and sediments in off-site permitted landfills is considered an 
effective and reliable means of disposing of the treated materials.  This has been 
demonstrated at many sites.  However, as discussed for TD 1 (Section 9.1.8.1), as the 
volume of treated materials requiring disposal and the length of time necessary to do so 
increase, the more uncertainty would exist as to whether off-site permitted landfills would 
have the necessary capacity available for the disposal of these materials in the future. 

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

Following completion of treatment operations, the areas of the site disturbed by the 
construction activities (e.g., treatment facility area, staging areas, and access roads) would 
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be restored to the extent practicable.  A monitoring and maintenance program would then 
be implemented to address those areas.  This program would be similar to that 
implemented for other upland areas and would be in place for five years following 
completion of restoration.  Standard equipment and materials considered reliable for 
performing such activities would be used.  Labor and materials needed to perform the 
monitoring and maintenance activities are expected to be readily available. 

Technical Component Replacement Requirements 

TD 4 would be used in combination with sediment or floodplain soil removal alternatives 
and would require a final disposition alternative for the treated material.  Therefore, under 
TD 4, there would be no separate need or requirement for replacing components of the 
alternative under post-remediation conditions.  However, during the first five years following 
completion of the treatment process, there may be a need for replacing soils or vegetation 
in the restored support areas, which should be readily implementable. 

9.4.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of TD 4 on human health or the 
environment has included an assessment of several components, as described below.  This 
evaluation focuses only on the potential long-term adverse impacts from the treatment 
facility.  The long-term impacts associated with the removal alternatives and off-site 
transport/disposal, including those stemming from access roads, staging areas, and truck 
transport, are discussed under each of those alternatives.   

Potentially Affected Populations 

Implementation of TD 4 would require construction of an approximately 5-acre treatment 
facility, including a building for the chemical extraction equipment and staging and handling 
areas to segregate, store, and manage both untreated and treated materials.  In the overall 
context of the Rest of River, the area affected would be relatively small.  As such, no long-
term impacts to populations of organisms would be expected beyond those that would 
occur in the immediate area during operation of the facility and for a period following 
restoration of the associated support areas, as discussed below.  

Long-Term Ecological Impacts 

The construction of the 5-acre treatment facility on the former DeVos property would occur 
within habitat that was previously altered for agricultural activity and is now open grassland 
with scattered shrub growth.  Due to the relatively small size of the facility in the context of 
the Rest of River and the already altered nature of the habitat in that area, long-term 
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ecological impacts are anticipated to be minimal.  The construction and use of the treatment 
facility, as well as the increased noise and human presence, would impact a variety of 
wildlife species during the facility operation period; and the habitat alterations resulting from 
the facility would continue for a period of time (likely 3 to 5 years) after removal of the 
facility.  During this period, bird species such as the eastern bluebird and red-tail hawk that 
utilize these open field habitats would have flight patterns disrupted and feeding grounds 
reduced, and small mammals such as meadow voles that live within the soft soils and 
white-tailed deer that graze on the abundant herbaceous vegetation would also be 
impacted.  The facility would affect the mapped Priority Habitat of seven state-listed 
species,525 a least three of which (American bittern, wood turtle, and foxtail sedge) regularly 
utilize this type of open field habitat and thus would be negatively impacted during this 
period.  As shown in the MESA assessments in Appendix L, the construction and operation 
of a chemical extraction facility at the identified site would result in a take of at least those 
three state-listed species (and possibly others).   

These impacts would be expected to be mainly temporary.  Following removal of the facility, 
surface soils would be prepared and an appropriate grassland seed mix would be applied.  
Grassland habitat is expected to be restored within 3 to 5 years following the seeding, 
provided invasive species colonization is not excessive.  In short, since the facility footprint 
represents a relatively small portion of the PSA and since this habitat has been previously 
altered and currently supports an early successional plant community, construction and 
operation of the facility and of temporary access and support areas are not anticipated to 
result in any significant long-term adverse ecological impacts. 

Long-Term Impacts on Aesthetics and Recreational Use 

Given the identified location for the chemical extraction facility in a previously altered 
grassland, TD 4 would not be expected to have long-term aesthetic or recreational-use 
impacts, beyond the temporary impacts during operation of that facility and for a short 
period after restoration of the affected areas.  

Potential Measures to Avoid or Mitigate Long-Term Adverse Impacts  

As discussed above, long-term adverse impacts from the chemical extraction facility would 
be minimal due to its relatively small size and the altered nature of the open grassland 
community.  Potential measures to further minimize any such impacts include establishing 

                                                      

525  Those species are American bittern, wood turtle, mustard white butterfly, foxtail sedge, and three 
dragonfly species.  
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an appropriate grassland cover over all disturbed areas after removal of the facility, as well 
as implementing an invasive species control program,   

9.4.6 Reduction of Toxicity, Mobility, or Volume 

TD 4 would involve the treatment of between 191,000 cy of sediments/soils containing 
14,500 lbs of PCBs (if SED 3 and FP 2 were implemented) and approximately 2.9 million cy 
of material containing 94,100 lbs of PCBs (if SED 8 and FP 7 were implemented).  The 
process would separate some of the PCBs from the sediments/soils and transfer them into 
an aqueous stream for wastewater treatment.  The degree to which TD 4 would reduce the 
toxicity, mobility, and volume of PCBs is discussed below.  

Reduction of Toxicity:  The chemical treatment process would reduce the toxicity of soil and 
sediment by permanently removing some PCBs from these materials.  As discussed above, 
bench-scale testing indicates that the BioGenesisSM process would reduce the 
concentrations of PCBs in the treated soil and sediment by varying amounts, depending on 
the type of material and the number of treatment cycles.  For water generated during the 
treatment process which would contain PCBs, water treatment processes would be used to 
treat the PCBs and reduce the toxicity of the water prior to discharge. However, the sludge 
from the water treatment process would contain elevated concentrations of PCBs and 
would need to be disposed of properly. 

In addition, in the event that any material removed from the River or floodplain should 
constitute “principal threat” waste (e.g., free NAPL, drums of liquid waste), which is not 
anticipated, that waste would not treated in the on-site chemical extraction facility, but would 
be segregated and transported separately off-site for treatment and disposal, as 
appropriate.  

Reduction of Mobility:  Bench-scale data suggest that the BioGenesisSM process would 
reduce the mobility of PCBs by removing the PCBs from the sediments/soils through the 
use of a proprietary blend of chemicals and surfactants.  The bench-scale results indicate 
that the first treatment cycle removed more of the PCBs than the subsequent rounds, 
possibly because the PCBs that remain on the material after one treatment cycle are 
entrained in the material and difficult to remove.  This, in turn, would suggest that the 
mobility of PCBs in treated material is less than for the untreated material.  However, the 
bench-scale data indicate that the treatment process involves, at least in part, the washing 
of fine-grained materials with high PCB concentrations into the aqueous wastewater phase.  
The transfer of these materials into the wastewater would result in increased mobility of 
PCBs. 
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Ultimately, placement of the treated materials in a permitted landfill would result in the 
reduced mobility of PCBs by permanently isolating the PCB-containing sediments and soils 
from surface water infiltration, leaching to groundwater, or otherwise mobilizing. 

Reduction of Volume:  Treatment using the BioGenesisSM process would reduce the volume 
of PCBs present in the removed sediments and floodplain soils; however, the extent to 
which PCB volumes are reduced when considering all process waste streams is 
questionable.  During treatment, some of the finer particulate material containing PCBs 
would be transferred to the aqueous phase, which would ultimately require treatment prior 
to discharge.  The process would generate approximately 1.2 to 1.4 volumes of water for 
each volume of sediment and would generate more than 3 times the water for each volume 
of floodplain soil.  Although this water would be treated to meet applicable discharge limits, 
the treatment would generate volumes of spent carbon and water treatment sludge that 
would require disposal as PCB-containing material.  In addition, the extent, if any, to which 
actual destruction of PCBs occurs during the process is unclear, since a mass balance 
could not be completed for the bench-scale testing. 

9.4.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of TD 4 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities and communities 
along truck transport routes, and on the workers involved in the treatment and disposition 
activities.  For TD 4, short-term impacts are those that would occur during construction of 
the building and setting up the chemical extraction process equipment, conducting the 
treatment operations, and dismantling the treatment system.   

Impacts on the Environment – Ecological Effects 

The short-term effects on the environment resulting from the implementation of TD 4 would 
include potential impacts during construction of the building and setting up the chemical 
extraction process equipment, conducting the treatment operations (which would include 
moving, storage, and handling of large volumes of treated and untreated materials using 
heavy construction equipment), and dismantling of the treatment system.  Specific impacts 
would depend on the area selected for construction of the treatment facility and the types of 
habitat affected.  Construction and operation of the chemical extraction treatment system 
and support facilities on the former DeVos property would result in the temporary reduction 
of open field habitat used by a variety of birds, mammals, reptiles, and invertebrates.  For 
example, as previously noted, bird species such as the eastern bluebird and red-tail hawk 
that utilize these open field habitats would have flight patterns disrupted and feeding 
grounds reduced, and small mammals such as meadow voles that live within the soft soils 
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and white-tailed deer that graze on the abundant herbaceous vegetation would also be 
impacted.  The construction and operation of the facility would also impact any state-listed 
species in the area.  As noted above, the site is within the mapped Priority Habitat of 
several such species, at least three of which (American bittern, wood turtle, and foxtail 
sedge) regularly utilize the type of open field floodplain habitat present at this site, and the 
implementation of TD 4 at this site would result in a take of at least those three species. 

The BioGenesisSM and water treatment processes use some chemicals that are in common 
commercial use and are generally non-toxic, if used safely.  The process does use 
hydrogen peroxide, a strong oxidizer.  These chemicals require appropriate handling, 
storage, and care.  The potential for accidents (e.g., spills, leaks) would exist due to the 
storage of these chemicals at the site.  In addition, the longer the time required to 
implement this alternative, the greater potential would exist for failure of process and control 
equipment and the consequent release of PCB-containing wastewaters and sludges into 
the environment.   

Short-term effects on the environment associated with subsequent disposal of the treated 
material at an off-site disposal facility were discussed under TD 1 in Section 9.1.7.  

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through construction and 
operation of a chemical extraction facility to treat removed sediments and soils during 
implementation of TD 4.  That estimate was based on the range of potential removal 
volumes requiring treatment, with the lower bound based on the combination of sediment 
and floodplain alternatives with the lowest in situ volume (SED 3 and FP 2 – 191,000 cy) 
and the upper bound based on the combination with the highest in situ volume (SED 8 and 
FP 7 – 2.9 million cy).     

The total carbon footprint associated with TD 4 has been estimated to range from 27,000 
tonnes to 370,000 tonnes of GHG emissions, based on the range of volumes to be treated.  
Of this total, GHG emissions associated with direct emission sources (primarily construction 
activities and transportation activities) range from approximately 17,000 tonnes to 240,000 
tonnes.  The GHG emissions associated with indirect emission sources (primarily power 
requirements for operating the chemical extraction treatment system) range from 6,900 
tonnes to 87,000 tonnes.  The GHG emissions calculated for off-site emissions (primarily 
refinement of diesel fuel and manufacture of concrete used in construction of buildings to 
house chemical extraction system) range from approximately 2,800 tonnes to 38,000 
tonnes.  The range of total GHG emissions estimated for this alternative is equivalent to the 
annual output of 5,200 to 70,700 passenger vehicles.  
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Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementation of TD 4 would result in short-term impacts on local communities.  These 
short-term effects could include potential releases of chemicals used in the treatment 
process and/or PCB-containing wastewaters due to failure of process and control 
equipment.  They would also include increased truck traffic and noise from construction and 
treatment activities.  Truck traffic to deliver construction materials, equipment, and 
sediments/soils to the treatment facility and to remove treated materials from that facility 
would persist for the duration of the project.  This additional traffic and equipment would 
increase noise levels and emissions of vehicle/equipment exhaust and nuisance dust to the 
air.  These factors would especially affect those residents and businesses located in the 
immediate vicinity of the treatment facility.  

The increased truck traffic would affect not only local communities, but areas along the 
routes used to transport treated material from the site to off-site disposal facilities.  
Assuming that 20-ton trucks would be used to transport treated material off-site for disposal 
and that in situ removal volumes would be bulked by 20% for such transport, the number of 
off-site truck trips for implementation of TD 4 would range from approximately 15,900 truck 
trips (average of 2,000 truck trips annually) for SED 3 plus FP 2 to approximately 243,200 
truck trips (average of 6,100 truck trips annually) for SED 8 plus FP 7.526  These trucks 
would travel a total of 8,745,000 miles for SED 3 plus FP 2 and 133,760,000 miles for SED 
8 plus FP 7, including return trips.  The short-term impacts from this increased truck traffic 
would include an increased risk of injuries from accidents, as well as potential spills of 
concentrated PCB-containing materials due to accidents as they are being transported.   

Appendix N includes an analysis of potential accident-related injury risks from the increased 
truck traffic to transport the treated materials from the chemical extraction facility to an off-
site disposal facility.527  This analysis indicates that, based on the lower and upper bounds 
of the range of such off-site truck trips, the increased truck traffic would result in an 
estimated 4.11 to 62.87 non-fatal injuries due to accidents (average of 0.51 to 1.57 non-fatal 
injuries per year), with a probability of 98% to 100% of at least one such injury, and an 
estimated 0.19 to 2.94 fatalities from accidents (average of 0.024 to 0.074 fatalities per 
year), with a probability of 18% to 95% of at least one such fatality.       

                                                      

526  These estimates do not include the additional truck trips that would be necessary to transport 
excavated materials from the temporary staging areas to the chemical extraction facility. 
527  This analysis assumed that the treated materials would be transported for disposal at a non-TSCA 
solid waste permitted facility.  The risks associated with transport of excavated materials from the 
temporary staging areas to the chemical extraction facility have been evaluated as part of risks to 
workers, discussed below.    
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Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

Several actions would be taken in an attempt to avoid, minimize, or mitigate the negative 
short-term environmental impacts from construction and operation of the chemical 
extraction facility.  The facility would be constructed in as small an area as possible, so as 
to minimize the amount of habitat disturbed.  Engineering controls and BMPs would be 
implemented, to the extent practical and as needed, to reduce detrimental effects from 
construction and operation of the chemical extraction facility on the environment and local 
communities.  Some potential BMPs that may be implemented during construction include, 
but are not limited to, use of the following: 
 
• Stormwater management engineering controls and BMPs, including: 

o Hay or straw bales; 
o Silt fences; 
o Grass channel with a pretreatment device (e.g., sediment forebay with a check 

dam); 
o Water quality swale with a pretreatment device (e.g., sediment forebay with a 

check dam); 
o Covering staged materials; 

 
• Air quality management engineering controls and BMPs (dust suppression) 

o Inspection of trucks prior to entering public roadways to identify and, if necessary, 
remove any accumulated soil on the exterior of the trucks; 

o Limiting traffic on unpaved roadways; 
 
• Utilization of good housekeeping practices at the treatment facility; 

• Proper equipment and vehicle maintenance; 

• Avoidance of facility construction and operation at night except where necessary, and 
minimization of such activities on weekends and holidays; 

• Efforts to avoid truck traffic through densely populated areas where practical;   

• Where such travel is necessary, implementation of measures to ensure the safety of 
the impacted communities (e.g., traffic control, consultation with local public officials); 
and    

• Performance of routine air monitoring during facility construction and operation in 
accordance with a project-specific air monitoring plan.   
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Despite the implementation of these measures, however, some short-term impacts from 
implementation of TD 4 would be inevitable. 

Risks to Remediation Workers 

Implementation of TD 4 would also result in health and safety risks to site workers during 
the treatment process.  Appendix N includes an analysis of potential accident-related risks 
to on-site workers from implementation of this alternative, including the risk to truck drivers 
associated with transport of the removed materials from the staging areas to the treatment 
location.528  These potential risks were estimated for the range of potential volumes of soil 
and sediment (approximately 191,000 to 2.9 million cy) that could be treated by the 
treatment facility (which would require the treatment facility to operate for approximately 8 to 
40 years).  Based on the lower and upper bounds of this range, this analysis indicates that 
implementation of TD 4 would result in an estimated 1.27 to 13.1 non-fatal injuries to 
workers (0.16 to 0.33 average annual non-fatal injuries), with a probability of 72% to 100% 
of at least one such injury, and an estimated 0.007 to 0.08 worker fatalities (0.0009 to 0.002 
average annual fatalities), with a probability of 0.7% to 8% of at least one such fatality.   

9.4.8 Implementability 

9.4.8.1 Technical Implementability 

The technical implementability of TD 4 has been evaluated in terms of the following factors: 

General Availability of Technology:    A full-scale BioGenesis plant would use a combination 
of commercially available equipment (pumps, hydrocyclones, centrifuges) and some 
specialized equipment (collision chamber, cavitation/oxidation unit) fabricated or modified 
by BioGenesis.  The longer the operations period, the more uncertainty there would be as 
to the availability of the specialized equipment, and the greater likelihood would exist that 
this equipment would have to be repaired and/or replaced due to wear and tear, which 
would require that parts and the appropriate labor be available for the specialized 
equipment.  

Ability To Be Implemented:   GE has identified property that it owns along New Lenox Road 
as a potential location for a chemical extraction facility.  Again, the longer the operations 
period, the greater potential would exist for failure of process and control equipment and the 

                                                      

528  As noted in Appendix N, these estimates slightly underestimate the worker site accident risks 
since the labor hours on which they are based do not include service support hours. 
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resultant incomplete treatment of the sediments/soils and/or release of PCB-containing 
wastewaters into the environment.   

Reliability:  For the BioGenesisSM process, there is uncertainty regarding the extent to which 
the PCB concentrations in sediments and soils can be reduced in full-scale operations.  
Results from the bench-scale treatability study using site-specific sediments and soils 
indicate that the concentrations would not be reduced to levels which would allow reuse.  
Further, as discussed in Section 9.4.5.2, the reliability of the process at full scale has not 
been demonstrated for PCBs in materials representative of those from the Rest of River 
area.   

Availability of Space for Facilities:  Implementation of this alternative depends on obtaining 
sufficient and appropriate space for construction of the treatment facility and support areas.  
As noted previously, GE has identified such a potential area.  This area has sufficient space 
for a large building (~30,000 square feet) and also staging and handling areas for untreated 
and treated material.  Thus, it is assumed that space would be available for implementation 
of TD 4. 

Availability of Equipment, Materials, and Personnel:  As noted above, equipment, materials, 
and personnel would be provided by BioGenesis and are expected to be available.  Much of 
the BioGenesis equipment is commercially available (i.e., hydrocyclones, centrifuges, 
pumps).  Other pieces of equipment (i.e., cavitation/oxidation unit, collision chamber) would 
be fabricated or modified by BioGenesis and are specific to its proprietary process.  Trained 
personnel are expected to be available to set up and optimize full-scale equipment.     

Ease of Conducting Additional Corrective Measures:  Additional corrective measures would 
be required if treated materials did not meet minimum criteria for disposal or discharge.  
Corrective measures could include re-treating material using the same process as used for 
the first cycle.  Based on bench-scale test results, additional cycles appear to contribute a 
higher proportion of fine-grained material to the wastewater, and also appear to be less 
effective at PCB removal (i.e., final concentrations after sequential cycles appear to 
decrease asymptotically).  If EPA approval were obtained for disposal of treated materials 
with PCB concentrations less than 50 mg/kg at a non-TSCA landfill, and that level could not 
be achieved after subsequent treatment cycles, the use of an alternate off-site disposal 
facility licensed to receive TSCA material would be required.  

Depending on water treatment discharge requirements, treated water may require 
subsequent treatment or alternate disposal.  Accumulation of water for discharge or 
disposal may result in the need for significant storage space, and if not readily available, 
could become a rate-limiting step in the process.   
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Ability to Monitor Effectiveness:  As noted during the bench-study, monitoring the 
effectiveness of the BioGenesisSM process can be performed by sampling the various 
treated materials for chemical analysis, using standard sampling and analytical methods. 

9.4.8.2 Administrative Implementability 

The evaluation of the administrative implementability of TD 4 has included consideration of 
any regulatory requirements, the need for access agreements, and coordination with 
government agencies. 

Regulatory Requirements:  Implementation of TD 4 at the identified site would be an “on-
site” activity for purposes of the permit exemption set forth in Section 121(e) of CERCLA 
and Paragraph 9.a of the CD.  As such, no federal, state, or local permits or approvals 
would be required.  However, this alternative would be required to meet the substantive 
requirements of applicable regulations that are designated as ARARs (unless waived).  An 
evaluation of compliance with potential ARARs for construction and operation of a chemical 
extraction facility on the GE-owned property described above is provided in Tables T-4.a 
through T-4.c in Appendix C and was summarized in Section 9.4.4.    

Access Agreements:  Since GE currently owns the property identified as a potential location 
for a chemical extraction facility and associated support facilities, implementation of TD 4 
would not require GE to obtain long-term access from another party. 

Coordination with Agencies:  Both prior to and during implementation of TD 4, GE would 
need to coordinate with EPA, as well as state and local agencies, to provide support with 
public/community outreach programs. 

9.4.9 Cost 

The range of estimated total costs to implement TD 4 is $90 M to $958 M (not including the 
cost of the sediment and floodplain removal alternatives).  These costs include all labor, 
equipment, and materials necessary for the chemical treatment process as well as the 
associated post-treatment off-site disposal.  The costs presented for TD 4 were based in 
part on cost information provided by BioGenesis (included in Appendix O) regarding the 
construction and operation of the chemical treatment process and the disposal of the water 
treatment sludge containing PCBs.  Additional costs that were added include estimated 
costs for pre-design investigation activities; the transport of excavated materials from the 
staging areas to the treatment facility; project/construction management, engineering, and 
administration; and  the post-treatment off-site disposal of treated sediments and soils.  The 
range of estimated costs for TD 4 is represented by:  (a) a lower bound based on the 
minimum volume of sediment/soil that could be treated (191,000 in situ cy assuming 
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implementation of SED 3 and FP 2); and (b) an upper bound based on the maximum 
volume of sediment/soil that could be treated (2.9 million in situ cy assuming 
implementation of SED 8 and FP 7).  In both cases, the estimated costs assume that one 
treatment cycle would allow off-site disposal of all treated materials at a non-TSCA solid 
waste landfill in accordance with an EPA risk-based TSCA determination. 

The range of estimated capital costs associated with construction of the facility is $17 M for 
a 20 cy/hr facility to $20 M for a 40 cy/hr facility.  The range of annual operations costs 
related to the chemical treatment of sediments and soils over the course of the entire 
project is from $4 M to $9 M per year (depending on the anticipated annual volume of 
materials to be treated), resulting in total operations costs of approximately $32 M to $365 
M.  The estimated total post-treatment disposal costs range from $40 M to $614 M.529  As 
mentioned in Section 9.4.1.1, there would be a small component of post-treatment 
monitoring and maintenance costs associated with monitoring of the restoration of the 
facility area.  For purposes of this Revised CMS Report, restoration and the associated 
monitoring and maintenance and costs are assumed to consist of monitoring and 
maintenance of the restored area for a period of five years at $25,000 per year, resulting in 
a total cost of $125,000.  The following summarizes the total costs estimated for TD 4.   

TD 4 Minimum 
Est. Cost 

Maximum 
Est. Cost 

Description

Total Capital Cost $17 M  $20 M Total cost for engineering, labor, equipment, 
materials associated with construction of 
treatment facility 

Total Operations 
Cost 

$32 M $365 M Total estimated cost for pre-treatment handling 
of excavated materials  and the operation and 
maintenance of the chemical treatment facility 
during the years of operation (8 to 40 years) 

Total Associated 
Off-site Disposal 
Costs 

$40 M $614 M Total estimated post-treatment off-site disposal 
costs, assuming all treated materials may be 
disposed of as non-TSCA materials 

Total Post-
Treatment 
Monitoring and 
Maintenance Cost 

$0.125 M $0.125 M Total estimated post-treatment monitoring and 
maintenance costs for 5 years after completion 
of restoration of facility area 

Total Cost of 
Alternative 

$89 M $999 M Total cost of TD 4 in 2010 dollars 

                                                      

529  These estimated costs assume that all treated solid materials may be disposed of as non-TSCA-
regulated wastes.  If those materials must be disposed of based on their pre-treatment TSCA 
classification, there would be significant additional costs beyond those discussed above.  For instance, 
the off-site transport/disposal costs would add an additional $218 M to the costs associated with the 
maximum potential disposal volumes. 



 

 9-104 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

The range of estimated present worth costs for TD 4 was developed using a discount factor 
of 7%, an assumed overall duration of 10 to 52 years,530 and a post-closure monitoring 
period of 5 years.  That range is approximately $70 M to $286 M.  More detailed cost 
estimate information and assumptions for each of the treatment/disposition alternatives are 
included in Appendix Q.   

9.4.10   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.4.2, the evaluation of whether TD 4 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  As discussed in Section 9.4.5.2, the reliability of the chemical 
extraction process at full scale has not been demonstrated for PCBs in soils and sediments 
representative of those from the Rest of River area.  However, bench-scale testing has 
indicated that use of the BioGenesisSM process could reduce the concentrations of PCBs in 
treated sediments/soils.  Based on that testing, it appears that the BioGenesisSM process 
could reduce the PCB concentrations in the treated material to weighted average 
concentrations in the range of 7 to 48 mg/kg in the combined solids from the treatment 
outputs, but not to a sufficient degree to allow on-site reuse.  Accordingly, it is assumed that 
the treated material would be disposed of in an off-site landfill, which would isolate the 
material from underlying soils and groundwater and from surface receptors.  In this regard, 
however, TD 4 would not offer more effectiveness or permanence than disposal of 
untreated material.  In addition, the BioGenesisSM process would generate large volumes of 
wastewater that would also have to be treated, with off-site disposal of the PCB-containing 
water treatment sludge.    

Compliance with ARARs:  As discussed in Section 9.4.4, review of the potential ARARs for 
TD 4 indicates that TD 4 could be designed and implemented to meet certain of those 
ARARs (provided that the necessary determinations are obtained from EPA), but that other 
federal and state regulatory requirements would not be met.  To the extent that the latter 
requirements constitute ARARs, they would need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  

                                                      

530  This range is based on the estimated overall duration of the lowest cost/lowest volume 
combination (SED 3 and FP 2) to that of the highest cost/highest volume combination (SED 8 and FP 
7).  Note that the lower bound of this range is different from the combination with the shortest duration, 
which is the combination of SED 10 and FP 9, with an estimated duration of 5 years. 
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Human Health Protection:  TD 4 would provide human health protection through treatment 
and subsequent off-site disposal of the removed PCB-containing material.  Implementation 
of this alternative would not be expected to have any significant long-term or short-term 
adverse effects on human health.  

Environmental Protection:  Implementation of TD 4 would provide protection for ecological 
receptors for the same reason discussed above for human receptors.  At the same time, 
this alternative would produce short-term effects on the environment due to the loss of 
habitat in the area where the treatment facility would be located.  Implementation of this 
alternative would also result in a significant amount of GHG emissions, with the amount 
dependent on the volume of materials to be treated.  In addition, given the length of time 
required to implement this alternative (5 to 52 years), there is a potential, which increases 
with implementation time, for accidental spills or releases of:  (a) the chemicals (e.g., 
hydrogen peroxide) used in the process and stored at the site; (b) PCB-containing 
wastewaters and sludges in the event of a failure of process and control equipment; and/or 
(c) PCB-containing materials during accidents as they are being transported off-site for 
treatment/disposal.  At the altered grassland location identified for implementation of TD 4 
for purposes of this Revised CMS Report, this alternative would not be anticipated to result 
in any significant long-term adverse habitat effects following completion of the treatment 
operations and restoration of the treatment facility area. 

Summary:  Based on the above considerations, it is concluded that TD 4 would provide 
overall protection of human health and the environment.  

9.5 Evaluation of Thermal Desorption (TD 5) 

9.5.1 Description of Alternative 

TD 5 would involve treatment of the removed sediments and soils by thermal desorption.  
Thermal desorption removes organic contaminants from solid materials by raising the 
temperature of the contaminated material to a sufficiently high level to cause volatilization of 
the organic contaminants and water so as to transfer them from the sediment or soil to a 
gas stream.  Various thermal desorption technologies employ differing combinations of 
temperature, time, and mixing to perform this transfer.  The gas stream is then treated to 
remove particulates and the organic contaminants.  The particulates are removed from the 
gas stream by scrubbers or filters, and the organics are treated by being condensed in a 
single- or multi-stage condenser, captured by carbon adsorption beds, and/or burned in an 
afterburner.  The liquid condensate is then sent to an appropriate treatment/disposal facility, 
and the treated sediments or soils may be disposed of in an appropriate disposal facility or 
potentially reused, depending on its chemical concentrations and physical characteristics.     
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9.5.1.1 Thermal Desorption Process Evaluated 

There are two classes of thermal desorbers:  direct fired and indirect fired.  In either 
approach, heat from the combustion of fuel in burners is applied to the sediments or soils to 
volatilize the organic contaminants.  In a direct fired unit, the burner gases are mixed 
directly with the solids and the waste gases.  The direct fired unit can be operated either to 
completely oxidize the desorbed organic contaminants or to recover most or part of them 
from the gas stream.  In an indirect fired unit, the heat is conducted to the solids through 
metal walls or with a medium such as heated gas.   

Two significant differences exist between direct and indirect fired units: (1) the degree to 
which air emissions can be controlled and (2) their operating production rate and 
corresponding cost of operation.  Direct fired units require monitoring throughout the 
operations to verify that off-gas specifications are being met; therefore numerous monitored 
parameters can result in shutting down operations for not meeting these specifications.  For 
safety purposes, there is a maximum organic material feed rate for direct fired units to 
prevent the potential for equipment failure and uncontrolled off-gas release.  In addition, 
direct fired units generally have a higher percentage of solids that require re-treatment, 
which may cause more difficult air emissions issues.  When large volumes of soil are 
subjected to thermal desorption treatment, the heat input required to volatilize the organic 
contaminants yields a very large volume of combustion gases from the burners.  

In a direct fired unit, mixing the burner gases with contaminated soils or sediments results in 
high heat rates (i.e., efficient use of heat energy, BTUs) and correspondingly high 
production rates of treated material.  The entire gas stream must be controlled prior to being 
emitted to the ambient air, which can become very expensive.  In an indirect fired unit, 
managing the low volume gas stream becomes more cost-effective while achieving 
stringent control of emissions.  Recovery of the organic contaminants is simpler for an 
indirect fired unit, because the high volume of combustion gas is not present and only the 
small volume of organic contaminants and process gas must be managed in the recovery 
system.  Further, control of the oxygen concentration can be more easily maintained in an 
indirect fired unit, minimizing or eliminating oxidation of the organic contaminants and 
allowing its complete recovery.  Even though the indirect fired units are typically less energy 
efficient than the direct fired units, the smaller control devices can be operated at higher 
efficiency and lower cost because burner gases are kept separate.  For these reasons, 
indirect fired thermal desorption treatment was selected as the representative technology 
for purposes of the Revised CMS Report.  

The thermal desorption system would consist of an indirect fired rotary desorber with 
collection of off-gas organics by condensation.  Water from the system would be processed 
through a water treatment system that would remove, concentrate, and collect PCBs.  
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Treated water would be used to cool and remoisturize the treated soil/sediment, thereby 
providing a closed loop for the process water.  The off-gas generated during the indirect 
fired thermal desorption treatment process would be filtered and condensed as a liquid 
stream.  It is anticipated that treatment of the dredged/excavated materials would be 
preceded by dewatering to reduce the treatment costs and improve treatment efficiency.  
The dewatered material would undergo screening and/or size reduction so particles could 
be heated sufficiently to volatilize organic contaminants and to minimize potential difficulties 
with the mechanical equipment.   

PCB condensate resulting from the thermal desorption process would be transported off-
site for incineration in accordance with TSCA requirements.  Depending on the chemical 
and/or physical characteristics of the treated soils and sediments, those materials would 
ultimately either be reused or be disposed of off-site.  Based on a review of available 
information regarding the use of thermal treatment to address PCBs in sediments and soils 
at other sites (see Section 9.5.5.2), it is anticipated that the concentrations of PCBs in the 
treated sediments/soils would be substantially reduced.  For purposes of the Revised CMS 
Report, it has been assumed that PCB levels in treated materials would be reduced to at 
least approximately 1 to 2 mg/kg.  In light of this assumption, it has also been assumed that 
some of the treated soils would be amended and could be reused on-site as backfill in the 
floodplain, with the rest of the treated solid materials transported for disposal in an off-site 
permitted facility, as discussed further in Section 9.5.1.2.  For those materials which 
contained PCBs at or above 50 mg/kg prior to treatment, a risk-based TSCA determination 
from EPA would be required both to reuse such material on-site and to dispose of such 
materials in a permitted solid waste (non-TSCA) landfill. 

9.5.1.2  General Remedial Approach 

The following summarizes the general remedial approach related to implementation of TD 
5.  It should be noted that while details on facility configuration, construction, operation, and 
disposal are provided in this description for purposes of the evaluations in this Revised 
CMS Report, the specific methods and facility components for implementation of this 
alternative would be determined during the design process based on engineering 
considerations and site conditions. 

Site Selection, Procurement and Preparation:  The first step in implementing TD 5 would be 
to select a site to construct the thermal desorption facility.  GE has identified a potential 
location for a thermal desorption unit.  That location would be the same as that described 
for TD 4 on GE-owned property along New Lenox Road (known as the former DeVos 
property).  For purposes of the Revised CMS Report, it has been assumed that a thermal 
desorption unit with support areas (staging areas and access roads) would require 
approximately 5 acres, as shown on Figure 9-13.  As discussed in Section 9.4.1.1, this area 
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is located within the 100-year floodplain and, in part, within 200 feet of the River, but it is 
situated outside the 1 mg/kg PCB isopleth and outside the 20-acre area on this property 
that is currently subject to an Agricultural Preservation Restriction.  As also discussed in 
Section 9.4.1.1, this 5-acre area contains a small wetland and the access road to it would 
cross another wetland (although the jurisdictional status of those wetlands is unknown); and 
it is located within mapped Priority Habitats and Estimated Habitats of state-listed rare 
species. 

Site preparation activities would include clearing, grubbing, and the construction of site 
infrastructure.  This would include construction of access roads and support facilities, such 
as materials staging areas and screening/size reduction facilities.  The thermal desorption 
system could be a fixed base unit or a transportable unit, which would be determined during 
the design process based on engineering considerations and site conditions.  System 
components would either be constructed/installed in the fixed base thermal desorption unit 
or brought to the site in trailers that make up the transportable thermal desorption unit. 

Thermal Desorption Treatment Process:  Once the support facilities are in place, dewatered 
excavated/dredged materials would be transported via trucks to the pre-treatment staging 
areas to undergo screening and/or size reduction.  The descriptions provided in Section 6 
for alternatives involving hydraulic dredging of sediments indicate that the dewatering and 
handling of dredged sediments would include mechanical dewatering (using a plate and 
frame filter press) and potentially the addition of drying agents (such as lime kiln dust, sand, 
or dry treated materials).  It was assumed that sediments that are mechanically removed in 
the wet would require dewatering by being stockpiled at the staging areas to allow them to 
dewater by gravity, with drying agents added as necessary prior to treatment.  For the 
thermal desorption alternative, GE has assumed in this Revised CMS Report that an 
intermediate step of mixing a drying agent would definitely be performed for both 
hydraulically and mechanically dredged sediments (as discussed further below) to achieve 
the 18 to 20% moisture content required for thermal desorption treatment (EPA, 1997c). 

For this evaluation, it has been assumed that, before going through the thermal desorption 
process, all hydraulically removed sediments would need to go through the following pre-
treatment steps: (1) screening of the dredged materials and separation of those materials 
according to size; (2) mechanical dewatering of the finer fraction using a plate and frame 
filter press; (3) mixing of the dewatered materials with dry material (e.g., sand, excavated 
floodplain soils, or thermally treated materials); and (4) pre-heating of the amended 
materials by the thermal desorption process exhaust to further reduce the moisture content 
below 18 to 20%.  A similar approach would be used for mechanically dredged sediments 
except that these sediments would undergo gravity dewatering instead of mechanical 
dewatering.  (The actual amount and type of the dry materials to be added to the dewatered 
and screened sediments would be determined during the design phase.)  While these pre-
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treatment steps are largely intended to reduce moisture content, they would also result in 
the mixing of fine- and large-grained sediments such that the pre-treated materials would 
generally be considered homogeneous.     

The resulting drier homogeneous material would be fed to the indirectly fired thermal 
desorber, which has been assumed for purposes of this Revised CMS Report, to have an 
estimated capacity range of 10 to 40 tons per hour.  As the sediments and soils are heated 
to temperatures up to 1,400°F in the thermal desorber, the PCBs would volatilize from the 
sediments or soils.  In addition to volatilizing PCBs, the thermal desorption process can lead 
to the volatilization and emission of certain metals (e.g., mercury), and the emission of 
dioxin/furans which can be formed during the process (Interstate Technology and 
Regulatory Council [ITRC], 1998).  Dioxins/furans and volatilized metals in the gas stream 
would require additional technical and monitoring requirements (ITRC, 1998).  The gas 
stream would enter a quench chamber where it would be cooled with water; and PCBs 
would be further removed in condensers.  The gas stream exiting the condensers then 
would enter an air pollution control system, where the gas stream would be treated to 
further remove PCBs.  The gas stream would be filtered to remove suspended oil mist and 
particulates.  A liquid treatment system would treat condensate from the quench chamber 
and condensers.   

As noted previously, it has been assumed that some of the treated solid material would be 
amended and reused on-site as backfill in the floodplain.  Because the thermal treatment 
process would greatly reduce the organic content present in the treated materials, reuse 
would require that the materials first be amended by importing and mixing in an organic 
material source.  For purposes of this Revised CMS Report, it has been assumed that 
approximately 50% of the thermally treated floodplain soils would be mixed/amended with 
topsoil (at an approximate 1:1 ratio) and reused on-site as backfill in the floodplain as part of 
the selected floodplain soil remedial alternative.  That would provide all of the necessary 
backfill for floodplain areas.     

Regarding potential use of treated sediments and the remaining treated soils as backfill in 
the River itself, GE is unaware of any precedent for the use of thermally treated materials as 
backfill in a riverine environment.  Use of such materials as substrate in the River would 
involve a number of problems.  For example, the thermally treated sediments would be 
different from the current in-river sediments in that the thermal treatment process would 
lower the organic content and alter the physical characteristics (e.g., cohesiveness) of the 
sediments.  While amendment of the treated material would be required to replace the 
organic carbon content, it is uncertain whether the physical properties of the mixed 
materials (e.g., cohesiveness, plasticity, stability) would be sufficiently stable for use as 
riverbed material.  Further, while it has been assumed for purposes of this Revised CMS 
Report that PCB concentrations would be reduced to below 1 mg/kg in the treated material, 
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it is not clear that adding material containing PCBs, even at these low levels, to an aquatic 
environment would be acceptable to EPA.  Finally, while amendment of the treated material 
with an organic carbon source should help bind some of the metals present in the treated 
materials, the thermal treatment has been shown to increase metals mobility, a concern that 
would be heightened if the material were placed back in the River.  For these reasons, it 
has been assumed that none of the treated materials would be used as backfill or capping 
material in the River.531 

Thus, for purposes of this Revised CMS Report, it has been assumed that all the treated 
sediments, as well as the remaining 50% of treated floodplain soils that is not reused on-
site, would be disposed of in an off-site permitted facility.  In this regard, it has been 
assumed that this material would be disposed of as non-TSCA material at a permitted solid 
waste landfill, in accordance with a risk-based TSCA determination from EPA.  While the 
leachability of certain metals that may be present in the soils/sediment could be altered by 
thermal desorption treatment (for example, thermal desorption can oxidize lead, increasing 
toxicity and mobility [ITRC, 1998]) and thereby affect the ultimate end use and/or disposal 
costs of the treated soil/sediment, it has been assumed, for purposes of this Revised CMS 
Report, that metals leachability would not affect end use and/or disposal costs.  The 
treatment by-products (PCB-containing condensate and air filter media) would be 
transported to a TSCA-licensed facility for appropriate disposition, including incineration of 
the liquid condensate.  

Assuming that a risk-based TSCA determination is obtained from EPA for the treated 
material and that the material would not constitute hazardous waste under RCRA or 
comparable state requirements, the permitted solid waste landfill(s) for disposal of such 
material would be selected during design.  One possible location for disposal of such 
thermally treated material from the Site could be Waste Management LLC’s High Acres 
Landfill in New York.  Possible locations for disposal in Massachusetts could include the 
Fitchburg-Westminster, Southbridge, and Bourne Landfills, subject to the necessary 
approvals.  (Treated materials containing PCBs less than 2 mg/kg could be reused at these 
Massachusetts landfills per MDEP COMM-94-007 and COMM-97-001.)  Other potential 
locations would be evaluated during design.  For treated material (if any) for which such a 
risk-based determination is not obtained from EPA, disposition at a TSCA-permitted landfill 

                                                      

531  Other potential beneficial reuses of material subject to thermal desorption could include use as 
landfill cover material or incorporation into asphalt (EPA, 2004a).  The ability to implement either of 
these two options would be dependent on whether there is a need for such material at the time the 
remedial action is carried out.  If thermal desorption was chosen as part of the selected remedy, 
further evaluation of beneficial reuse could be performed to determine if there are viable opportunities 
available. The evaluation would include, but not be limited to, determining if there is a need for treated 
material, the proximity of where the treated material would be used to the site, and what cost, if any, 
would be associated with reusing the treated material. 
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would be required.  One possible location for disposition of such TSCA-regulated material 
could be Waste Management LLC’s Model City Landfill in New York.  Liquid treatment 
byproducts would need to be transported to a TSCA-permitted facility with an incinerator, 
such as the Veolia ES Technical Solutions facility in Port Arthur, Texas.  Other potential 
locations would be evaluated during design.    

The time period over which the thermal desorption facility would be operated would depend 
on the selected sediment and floodplain remediation alternatives.  This time period would 
range from approximately 5 years if SED 10 were selected to approximately 52 years if 
SED 8 were selected, assuming that any floodplain remediation could be completed within 
those time frames.532  

Restoration:  Under TD 5, following completion of the treatment process, facility structures, 
staging areas, and access roads would be removed, and areas disturbed by the 
construction activities would be re-graded and re-vegetated, to the extent practicable.  The 
treatment system itself would be decontaminated, dismantled, and transported off-site.  Any 
fill material brought onto the site to support the facility would be removed, and surface soils 
would be restored by tilling and scarification.  An appropriate grassland seed mix would be 
sown and established over the disturbed area. 

Post-Treatment Monitoring and Maintenance:  Following restoration of those areas 
disturbed by the construction activities, monitoring and maintenance of those restored areas 
would be conducted.  For purposes of this Revised CMS Report, it is assumed that 
monitoring and maintenance of those areas would be conducted for 5 years following 
completion of restoration.     

9.5.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 9.1.2, the evaluation of whether a treatment/disposal alternative 
would provide overall human health and environmental protection relies heavily on the 

                                                      

532  Note that the combination of sediment and floodplain alternatives with the shortest duration (SED 
10 and FP 9) is not the same as the combination with the smallest volume (SED 3 and FP 2).  For the 
evaluations in this section that are based on removal volumes, the latter combination is used as the 
basis for the lower end of the range.  In addition, quantitative evaluations that assess active treatment 
or disposal operations (e.g., truck trips, traffic accident risks, risks to workers) are based on the 
assumed years of operation, rather than overall duration.  The years of operation represent the 
number of years during which materials removed from the River and floodplain would be actively 
transported to and treated at the thermal desorption facility (i.e., excluding years when the only 
activities being conducted under the sediment and floodplain alternatives would be capping, 
backfilling, or restoration activities).  For TD 5, the assumed years of operation range from 
approximately 8 years based on SED 3 and FP 2 (the smallest-volume combination) to approximately 
40 years based on SED 8 and FP 7. 
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evaluations under several other Permit criteria – notably, long-term effectiveness and 
permanence (including long-term adverse impacts), short-term effectiveness, and 
compliance with ARARs.  For that reason, the evaluation of whether TD 5 would be 
protective of human health and the environment is presented at the end of Section 9.5 so 
that it can take account of the evaluations under those other criteria. 

9.5.3 Control of Sources of Releases 

The thermal desorption process itself would not control sources of releases.  However, 
thermal desorption would reduce the concentration of PCBs in treated materials by 
separating the PCBs from the sediments/soils.  Therefore, if treated materials were 
released, the PCB concentration of the released material would be less than for untreated 
material.  For those treated materials that would be reused as backfill on-site, sampling 
would be performed to determine the chemical characteristics of the treated materials and 
ensure that no concerns exist regarding future release or exposure.  Subsequent off-site 
disposal/treatment of the remaining treated material (as well as the liquid condensate) 
would permanently isolate this PCB-containing material from the environment and eliminate 
the potential for a future release to the Rest of River. 

9.5.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for TD 5 in accordance with directions from EPA are 
listed in Tables T-5a through T-5c in Appendix C.  No chemical-specific ARARs have been 
identified for TD 5, although several guidances to be considered are listed in Table T-5.a.   

The potential location-specific and action-specific ARARs for TD 5 are listed in Tables T-5.b 
and T-5.c.533  Review of these ARARs indicates that TD 5 could be designed and 
implemented to achieve certain of those ARARs, but that there are some potential ARARs 
that would require a specific EPA approval or finding or would not be met.  These include 
the following:  

• The thermal desorption unit would not meet the definition of an incinerator under EPA’s 
TSCA regulations (40 CFR § 761.3) and thus would not be designed to meet the 
requirements of EPA’s TSCA regulations for a PCB incinerator (40 CFR § 761.70).  In 
this situation, to allow use of the thermal desorption facility consistent with EPA’s TSCA 
regulations, it would be necessary for EPA to determine that the location, design, and 

                                                      

533  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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operation of the facility meet the substantive criteria for a risk-based approval under 40 
CFR § 761.61(c).  In addition, as noted above, a risk-based TSCA determination from 
EPA would be needed to allow on-site reuse of treated materials that originally 
contained PCBs > 50 mg/kg.534  

• Since the identified location for the thermal desorption facility is the same as that for the 
chemical extraction facility under TD 4, the potential location-related requirements that 
would require a specific EPA finding or a waiver (if they apply and constitute ARARs) 
are the same as those listed and discussed for TD 4 in Section 9.4.4.  These include 
certain requirements of EPA’s and the Corps of Engineers’ regulations under Section 
404 of the Clean Water Act, the federal Executive Orders for Wetlands Protection and 
Floodplain Management, the Massachusetts water quality certification regulations the 
Massachusetts Wetlands Protection Act regulations, and MESA and its implementing 
regulations – all as discussed in Section 9.4.4.  

In addition to these requirements, as previously noted, it is not anticipated that the removed 
sediments and floodplain soils would constitute characteristic hazardous waste under 
RCRA and comparable state regulations.  However, representative TCLP testing would be 
conducted to confirm that.  In the unlikely event that particular sediments or soils that would 
be treated in the thermal desorption facility should be determined to constitute such 
hazardous waste, it is anticipated that the facility components used for such waste would 
meet the substantive requirements of EPA’s hazardous waste regulations under RCRA.  
With respect to state requirements, the treatment facility may be exempt from the 
Massachusetts hazardous waste regulations.535  However, if it were determined that that 
exemption is not applicable, the facility staging area at the identified location could not 
feasibly meet certain location standards in those regulations for hazardous waste treatment 
facilities (e.g., the requirements that waste piles used for such storage not be located within 
the 500-year floodplain and that there be a 200-foot buffer to the fenceline [310 CMR 
30.701(6), 30.705(3)]), and might not meet certain design requirements of those regulations 
(e.g., the requirement that the waste pile liner must be at least 4 feet above the probable 
high groundwater table [310 CMR 30.641(1)(a)]).   

                                                      

534  Further, although requirements relating to off-site disposal are not ARARs, it should be noted, as 
previously mentioned, that a risk-based TSCA determination from EPA would also be needed to allow 
disposal of other such treated materials that originally contained PCBs ≥ 50 mg/kg in a non-TSCA 
landfill. 
535  As noted in Section 9.4.4 above, the MCP exempts the on-site treatment of hazardous waste as 
part of an MCP remedial action from the State’s hazardous waste regulations unless MDEP 
determines that compliance with those regulations is required (310 CMR 40.0033(5)).  
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If TD 5 were selected, GE would first determine whether any sediments or soils to be 
subject to thermal desorption would constitute hazardous waste.  If so, GE would resolve 
with EPA the applicability of state hazardous waste regulations to the thermal desorption 
facility at the location selected for that facility.  If such requirements were deemed 
applicable, GE would evaluate the available options, including:  (a) exploring with EPA a 
waiver of any requirements that would be technically impracticable to meet; or (b) 
segregating such waste and disposing of it separately off-site. 

9.5.5 Long-Term Reliability and Effectiveness 

An assessment of the long-term reliability and effectiveness of TD 5 has included evaluation 
of the magnitude of residual risk associated with implementation of the alternative, the 
adequacy and reliability of the alternative, and any potential long-term adverse impacts 
associated with the alternative on human health or the environment.  

9.5.5.1 Magnitude of Residual Risk 

Under TD 5, most of the PCBs present in the removed sediments/soils would be volatilized 
using an indirect fired thermal desorption system and transferred to the off-gas from which 
they would be condensed into a liquid stream.  Based on a review of available information 
regarding the use of thermal treatment to address PCBs in sediments and soils at other 
sites (see Section 9.5.5.2), it is anticipated that the concentrations of PCBs in the treated 
sediments/soils would be reduced to low levels – assumed, for purposes of this Revised 
CMS Report, to be 1 to 2 mg/kg.  As stated previously, for those treated materials which are 
reused as backfill on-site, chemical characterization sampling would be performed to 
ensure that there are no concerns regarding future exposure.  Subsequent off-site disposal 
of the remaining treated material (and treatment by-products) would permanently isolate the 
treated materials from the environment, which would prevent human or ecological exposure 
to those materials.  

Minimal residual risks are anticipated in the location where the thermal desorption process 
is constructed and operated, since all operations would be performed within secured 
staging areas, and the staging areas and any residual PCBs associated with the operations 
would be removed following completion of the thermal desorption operations.  

9.5.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 5 included an assessment of the factors 
discussed below.  
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Use of Technology under Similar Conditions 

Historically, thermal desorption to treat materials containing PCBs at other sites has 
primarily been used on soils, with limited application on sediments, likely due in part to the 
increased time and costs to sufficiently dewater the sediments as a pretreatment step.  
Examples of the use of thermal desorption for PCB-containing materials are:   

• A low-temperature thermal desorption treatment facility was used at the Sangamo 
Weston/Twelve-Mile Creek/Lake Hartwell site in Pickens, South Carolina, to treat 
approximately 40,000 cy of PCB-impacted soil to a cleanup level of 2 mg/kg (EPA, 
2003).  The treated soil was backfilled on-site and capped with topsoil, and then the 
area was graded and restored.   

• Thermal desorption was used to treat 53,685 cy of PCB-impacted soil at the Industrial 
Latex Site in Wallington, New Jersey (i.e., up to 4,000 mg/kg of Aroclor 1260) (Federal 
Remediation Technologies Roundtable Technology Cost and Performance Database, 
2003, web site: http://costperformance.org/profile.cfm?ID=348&CaseID=348).  The 
treated soil, with an average PCB concentration of 1 mg/kg, was backfilled on-site and 
compacted.   

• At the Re-Solve, Inc. site in North Dartmouth, Massachusetts, 36,200 cy of PCB-
impacted soil were treated to a cleanup level of < 25 mg/kg using low-temperature 
thermal desorption, with PCB concentrations ranging from 0.59 to 21 mg/kg in treated 
material (EPA, 2003).   

• At the Outboard Marine Corporation Site along Lake Michigan in Waukegan, Illinois, 
thermal desorption was used to treat 12,755 tons of PCB-impacted soil and sediment to 
concentrations ranging from 0.4 mg/kg to 8.9 mg/kg with a PCB destruction and 
removal efficiency of 99.9999% (Federal Remediation Technologies Roundtable 
Technology Cost and Performance Database, 1995, web site: 
http://costperformance.org/profile.cfm?ID=209&CaseID=209).   

• At the Wide Beach Development Site in Brandt, New York, thermal desorption was 
used in combination with alkaline polyethylene glycol (APEG) dehalogenation 
technology to treat 42,000 tons of PCB-impacted soil to the cleanup level of < 2 mg/kg 
(EPA, 1992a).  The treated soils were not as stable as the pre-treated soils, and were 
sent off-site for disposal. 

• Thermal desorption was used to treat 21,000 tons of PCB-impacted soil at a former 
industrial site in Springvale, Victoria, Australia (Ebrill and Lucas, 2010).  The treated 
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soil, with PCB concentrations of <0.1 mg/kg (non-detectable), retained its geotechnical 
properties and was reused on a local site as clean fill. 

Originally thermal desorption was a part of the selected remedy for the Freeman’s Bridge 
Road Site (New York) and the Fletcher’s Paint Works Site (New Hampshire).  However, the 
regulatory agencies (the New York State Department of Environmental Conservation 
[NYSDEC] and EPA, respectively) subsequently changed the thermal desorption portion of 
the remedies to off-site disposal for the waste with PCBs over 50 mg/kg (at the Freeman’s 
Bridge Road Site) or for all of the waste (at the Fletcher’s Paint Works Site).  These 
agencies determined that off-site disposal would be a more effective or a more efficient and 
cost-effective approach than thermal desorption (NYSDEC, 2008; EPA, 2010).536   

Overall Effectiveness and Reliability 

Thermal desorption has been used in only limited instances to treat PCB-containing 
sediments and has been used at several sites to treat PCB-containing soils.  However, at 
most of these sites, the volumes of PCB-impacted soils and/or sediments have been 
relatively small, the duration of the treatment operation has been relatively short, and when 
on-site reuse has occurred, the material has typically been placed back in a small area and 
covered with clean backfill.  If thermal treatment were selected as a remedy component for 
the Rest of River, it would be operated for 9 months per year, and shut down in the winter 
for 3 months.  Depending upon the sediment and soil alternatives selected, the duration of 
treatment could range from approximately 5 years (if SED 10 were selected) to 
approximately 52 years (if SED 8 were selected).  The longer the period of operation of the 
thermal desorption facility, the greater likelihood would exist for periodic equipment failures 
and downtime.  Moreover, mechanical problems can result from treatment of high-organic, 
high-moisture-content, fine-grained materials, which can clump and clog equipment or 
otherwise be physically difficult to treat.  These types of materials are present in parts of the 
River.  Since no thermal treatment unit was identified as having been operated full scale at 
a PCB site over a period of more than 1.5 years, it is difficult to predict the reliability of the 
equipment in the longer term.   

While reuse as backfill, following mixture with an organic amendment, does not seem 
complicated to implement, it relies upon effective operation of the thermal treatment unit.  
Given the potentially long time frames and volumes of materials being considered for 

                                                      

536  At Freeman’s Bridge Road Site, thermal desorption was used for the treatment of waste containing 
PCBs less than 50 mg/kg, but NYSDEC determined that thermal desorption was not an effective 
treatment method for waste containing PCBs greater than 50 mg/kg.  At the Fletcher Paint Works Site, 
off-site disposal was identified as an alternative to thermal desorption that could achieve site goals to 
the same extent as thermal desorption, but within a much shorter timeframe and at a lower cost. 
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removal and treatment, consistent effective operation of the thermal treatment unit may be 
difficult to achieve, particularly given the mechanical problems with high-organic, high-
moisture-content, fine-grained materials.  Further, with long-term use of the equipment, 
there would be a greater potential for failure of process and control equipment, which could 
lead to the release of PCBs, metals, and/or dioxin/furans (if formed during the process) into 
the atmosphere, as well as incomplete treatment of the sediments/soils.    

Placement of treated soils and sediments that are not reused into off-site permitted landfills 
is considered an effective and reliable means of disposing of such treated materials.  This 
has been demonstrated at many sites.  However, as discussed for TD 1 (Section 9.1.8.1), 
as the volume of treated materials requiring disposal and the length of time necessary to do 
so increase, the more uncertainty would exist as to whether off-site permitted landfills would 
have the necessary capacity available for the disposal of these materials in the future. 

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following completion of treatment operations, the areas of the site disturbed by the 
construction activities (e.g., treatment facility area, staging areas, and access roads) would 
be restored to the extent practicable.  A monitoring and maintenance program would then 
be implemented to address those areas.  This program would be similar to that 
implemented for other upland areas and would be in place for five years following 
completion of restoration.  Standard equipment and materials considered reliable for 
performing such activities would be used.  Labor and materials needed to perform the 
monitoring and maintenance activities are expected to be readily available.  For those 
locations where the treated material is amended and reused on-site as backfill in the 
floodplain, a monitoring and maintenance program would be in place as covered by the 
floodplain alternatives described in Section 7.  

Technical Component Replacement Requirements 

TD 5 would be used in combination with sediment or floodplain soil removal alternatives 
and would need to be implemented with reuse or a final disposition alternative for the 
treated material.  Therefore, under TD 5, there would no separate need for replacing 
components of this alternative under post-remediation conditions.  However, during the first 
five years following completion of the treatment process, there may be a need for replacing 
soils and vegetation in the restored support areas, which should be readily implementable.   
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9.5.5.3  Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of TD 5 on human health or the 
environment has included an assessment of several components, as described below.  This 
evaluation focuses only on the potential long-term adverse impacts from the thermal 
desorption facility and support areas, as well as reuse of the treated material as backfill in 
the floodplain.  The long-term impacts associated with the removal alternatives and off-site 
transportation/disposal, including those stemming from access roads, staging areas, and 
truck transport, are discussed under each of those alternatives.    

Potentially Affected Populations 

Implementation of TD 5 would require construction of an approximately 5-acre facility, 
including the thermal desorption unit and staging and handling areas to segregate, store, 
and manage both untreated and treated materials.  In the overall context of the Rest of 
River, the area affected would be relatively small.  As such, no long-term impacts to 
populations of organisms would be expected in that area beyond those that would occur in 
the immediate area during operation of the facility and for a period following restoration of 
the associated staging areas, as discussed below.  In addition, the reuse of treated material 
as backfill in the floodplain would not have any long-term adverse impacts on human health, 
because the material would be sampled to ensure that it contains sufficiently low PCB 
concentrations to avoid potential adverse health effects (even under EPA’s assumptions).  
In terms of environmental effects, the material would contain sufficiently low PCB 
concentrations to avoid potential adverse effects on ecological receptors (even under EPA’s 
assumptions) and would be amended with organic topsoil material to support vegetative 
growth.  On the other hand, as discussed further below, this soil would not match the 
existing soil in the forested floodplain wetlands and other wetland areas, and this would 
have a long-term adverse effect on those wetlands and the plants and animals that use 
them.     

Long-Term Ecological Impacts 

Since the identified location for the thermal desorption facility is the same as that identified 
for a chemical extraction facility under TD 4, the assessment of potential long-term 
ecological impacts from the construction and operation of a thermal desorption facility at 
that location, as well as associated support areas, would be the same as that presented for 
TD 4 in Section 9.4.5.3 – i.e., no significant long-term adverse ecological impacts would be 
expected.   

However, the reuse of treated material as backfill in the floodplain would have long-term 
adverse environmental impacts.  As discussed above in connection with the impacts of 
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remedial construction activities in the floodplain (e.g., Sections 5.3.4.4 and 5.3.5.4), the 
wetlands in the floodplain, including both the forested floodplain areas and the other 
wetlands in the floodplain, contain high organic content soils (typically silty muck or other 
soils high in organic content) that have formed over many decades, with physical 
properties, soil chemistry, and a seed bank that are unique to the existing floodplain system.  
Floodplain soil that has been treated by thermal desorption, even when mixed with 
commercial topsoil containing organic material, would have different physical, chemical, and 
microbial characteristics that affect plant growth and hydraulic conductivity.  Pre-existing soil 
conditions would not return until the natural pattern of flooding has deposited enough 
natural silt and organic material over the backfilled areas to approximate their prior 
condition.  This would be a slow process that depends on the frequency and extent of 
sufficiently large depositional flood events, which are irregular and unpredictable.  It could 
take decades for soil conditions in these backfilled wetland areas to become comparable to 
prior conditions.  As a result, the changes in soil composition and properties would 
significantly affect the extent and type of plant growth and hydraulic conductivity in the 
affected areas for many years, and these changes would negatively affect the wildlife 
species that rely on or use these wetlands.   

Long-Term Impacts on Aesthetics and Recreational Use 

Given the identified location for the thermal desorption facility in a previously altered 
grassland, TD 5 would not be expected to have long-term aesthetic or recreational-use 
impacts, beyond the temporary impacts during operation of that facility and for a short 
period after restoration of the affected areas.  

Potential Measures to Mitigate Long-Term Adverse Impacts  

As discussed above, long-term adverse impacts from the thermal desorption facility would 
be minimal due to its relatively small size and the altered nature of the open grassland 
community.  Potential measures to further minimize any such impacts would be the same 
as those described for TD 4 in Section 9.4.5.  For the reuse of treated material as backfill in 
the floodplain, as discussed above, that material would be mixed/amended with topsoil 
containing organic material (at an approximate 1:1 ratio) to support vegetative growth, but 
doing so would not prevent the adverse long-term impacts resulting from the failure to 
match the characteristics of the existing soil in wetland areas.      

9.5.6 Reduction of Toxicity, Mobility, or Volume 

TD 5 would involve the treatment of between 191,000 cy of sediments/soils containing 
14,500 lbs of PCBs (if SED 3 and FP 2 were implemented) and 2.9 million cy of material 
containing 94,100 lbs of PCBs (if SED 8 and FP 7 were implemented).  PCBs present in the 
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removed sediments and soils would be volatilized and transferred to the off-gas from which 
they would be condensed into a liquid stream.  The degree to which TD 5 would reduce the 
toxicity, mobility, and volume of PCBs is discussed below. 

Reduction of Toxicity:  The indirect fired thermal desorption system would reduce the 
toxicity of PCB-containing soil and sediment by permanently removing PCBs from these 
materials.   In addition, the PCBs in the liquid stream sent to a permitted off-site disposal 
facility would be destroyed.  

Further, in the event that any material removed from the River or floodplain should 
constitute “principal threat” waste (e.g., free NAPL, drums of liquid waste), which is not 
anticipated, that waste would not be treated in the on-site thermal desorption unit, but would 
be segregated and transported separately off-site for treatment and disposal, as 
appropriate.     

Reduction of Mobility:  TD 5 would reduce the mobility of PCBs present in the removed 
sediment and soil by permanently removing PCBs from these materials.  The treatment 
process would transfer the PCBs into the off-gas and then into the liquid stream that would 
be sent to a permitted off-site facility for destruction.  A portion of the treated material would 
be reused on-site in the floodplain (assuming that, following sampling, the material is 
deemed suitable for reuses), with the remainder disposed of at a permitted off-site disposal 
facility.  Placement of the treated materials in a permitted landfill would result in the reduced 
mobility of PCBs by permanently isolating the PCB-containing sediments and soils from 
surface water infiltration, leaching to groundwater, or otherwise mobilizing. 

Reduction of Volume:  Treatment of removed sediment and soil in the indirect fired thermal 
desorption system would reduce the volume of PCB-containing material.  Experience at 
other sites indicates that PCB concentrations on the order of 1 to 2 mg/kg in treated solids 
can be achieved using thermal desorption.  Thermal desorption would also remove the 
naturally occurring organic matter present in the river sediment and floodplain soils, 
resulting in a slightly lower volume for the treated sediment/soil.  

9.5.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of TD 5 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities and communities 
along truck transport routes, and on the workers involved in the treatment and disposition 
activities.  For TD 5, short-term impacts are those that would occur during the period 
necessary for setting up the indirect fired thermal desorption system, conducting the 
treatment operations, and dismantling the treatment system.    
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Impacts on the Environment – Ecological Effects 

The short-term effects on the environment resulting from the implementation of TD 5 would 
include potential impacts during construction of the support areas, set-up of the thermal 
desorption system, conducting the treatment operations (which would include moving, 
storage, and handling of large volumes of treated and untreated materials using heavy 
construction equipment), and dismantling of the treatment system.  Specific impacts would 
depend on the location selected for the thermal desorption facility and the types of habitat 
affected.  Construction of the thermal desorption system and support facilities on the former 
DeVos property would have the same ecological habitat effects described for 
implementation of TD 4 at that location in Section 9.4.7 above.  

In addition, the longer the time required to implement this alternative, the greater potential 
would exist for failure of process and control equipment and a consequent release of PCBs, 
and metals and/or dioxin/furans (if formed during the process) into the atmosphere.  
Similarly, there would be a greater likelihood of spillage of the highly concentrated PCB-
containing liquids during accidents as these materials are being transported off-site for 
treatment/disposal.   

The reuse of treated soil as backfill in the floodplain would have short-term adverse 
environmental impacts due to the differences in soil characteristics between that material 
and the existing natural soil in wetland areas, as discussed for long-term effects in Section 
9.5.5.3.    

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, estimates have been developed of the carbon 
footprint composed of GHG emissions anticipated to occur through construction and 
operation of a thermal desorption facility to treat removed sediments and soils during 
implementation of TD 5.  These estimates have been made for two scenarios:  (1) 
assuming on-site reuse of 50% of the treated floodplain soils as backfill in the floodplain and 
off-site disposal of all other treated materials; and (2) assuming off-site disposal of all 
treated materials.  For both scenarios, the estimates were based on the range of potential 
removal volumes requiring treatment – from the combination of sediment and floodplain 
alternatives with the lowest in situ volume (SED 3 and FP 2 – 191,000 cy) to the 
combination with the highest in situ volume (SED 8 and FP 7 – 2.9 million cy).     

Based on this range of volumes, the total carbon footprint associated with TD 5 has been 
estimated to range from 66,000 tonnes (under both scenarios) to 1,000,000 tonnes 
(assuming 50% reuse of treated soils) or 1,100,000 tonnes (assuming no reuse of treated 
soils) of GHG emissions.  Of this total, the GHG emissions associated with direct emission 
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sources (primarily construction activities and transportation activities) range from 
approximately 55,000 tonnes (under both scenarios) to 860,000 tonnes (assuming reuse of 
treated soils) or 890,000 tonnes (assuming no reuse of treated soils). The GHG emissions 
associated with indirect emission sources (primarily power requirements for operating the 
thermal desorption treatment system) range from approximately 250 tonnes to 3,800 tonnes 
(under both scenarios).  The GHG emissions calculated for off-site emissions (primarily 
refinement of diesel fuel, production (drilling) and distribution of natural gas for use in the 
thermal desorption treatment system, and manufacture of concrete used in construction of 
buildings to house thermal desorption system) range from approximately 11,000 tonnes 
(under both scenarios) to 160,000 tonnes (under both scenarios).  The range of total GHG 
emissions estimated for this alternative is equivalent to the annual output of 12,600 to 
210,300 passenger vehicles (assuming no reuse of treated soils).  

Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementation of TD 5 would also result in short-term impacts on local communities.  
These short-term effects could include potential emissions of PCBs, metals, and/or 
dioxin/furans (if formed during the process) into the atmosphere due to process and control 
equipment failure.  The short-term impacts would also include increased truck traffic and 
noise from construction and treatment activities.  Truck traffic to deliver construction 
materials, equipment, and dewatered sediments/soils to the thermal desorption facility and 
to remove treated material from that facility would persist for the duration of the project.  
This additional traffic and equipment would increase noise levels and emissions of 
vehicle/equipment exhaust and nuisance dust to the air.  These factors would especially 
affect any residents and businesses located in the immediate vicinity of the thermal 
desorption facility.     

The increased truck traffic would affect not only local communities, but areas along the 
routes used to transport treated material to an off-site disposal facility.  To estimate the 
amount of such truck traffic, it has been assumed that 20-ton trucks would be used to 
transport the treated material off-site and that the in situ removal volumes would be bulked 
by 20% for such transport.  Using these assumptions, the number of off-site truck trips has 
been estimated for the same two scenarios mentioned above: (1) assuming on-site reuse of 
50% of the treated floodplain soils as backfill in the floodplain and off-site disposal of all 
other treated materials; and (2) assuming off-site disposal of all treated materials.  Using 
these assumptions, the estimated numbers of off-site truck trips, based on the lower and 
upper bounds of the range of potential volumes to be transported, are:  (1) 13,300 to 
190,500 truck trips (average of 1,700 to 4,800 truck trips annually) for the first scenario 
(assuming 50% reuse); and (2) 14,300 to 218,900 truck trips (average of 1,800 to 5,500 
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truck trips annually) for the second scenario (assuming no reuse).537  To implement TD 5 
assuming 50% reuse, the trucks would travel a total of 7,315,000 miles for SED 3 and FP 2 
and 104,775,000 miles for SED 8 and FP 7, including return trips.  To implement TD 5 
assuming no reuse, the trucks would travel a total of 7,865,000 miles for SED 3 and FP 2 
and 120,395,000 miles for SED 8 and FP 7, including return trips.  The short-term impacts 
from this increased truck traffic would include an increased risk of injuries from accidents, 
as well as potential spills of concentrated PCB-containing liquids due to accidents as they 
are being transported.   

Appendix N includes an analysis of potential accident-related injury risks from the increased 
truck traffic to transport the treated materials from the thermal desorption facility to an off-
site disposal facility.538  This analysis has been developed for the same two scenarios 
described above, based on the ranges of such off-site truck trips.  The results are as 
follows:   

• Under the first scenario (partial reuse), the analysis indicates that the increased truck 
traffic would result in an estimated 3.44 to 49.24 non-fatal injuries due to accidents 
(average of 0.43 to 1.23 non-fatal injuries per year), with a probability of 97% to 100% 
of at least one such injury, and an estimated 0.16 to 2.31 fatalities from accidents 
(average of 0.02 to 0.06 fatalities per year), with a probability of 15% to 90% of at least 
one such fatality. 

• Under the second scenario (no reuse), the analysis indicates that such increased truck 
traffic would result in an estimated 3.70 to 56.59 non-fatal injuries due to accidents 
(average of 0.46 to 1.41 non-fatal injuries per year), with a probability of 98% to 100% 
of at least one such injury, and an estimated 0.17 to 2.65 fatalities from accidents 
(average of 0.02 to 0.07 fatalities per year), with a probability of 16% to 93% of at least 
one such fatality. 

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, or mitigate the 
negative short-term impacts from construction and operation of the thermal desorption 
facility on the environment and local communities.  These measures, which include 

                                                      

537  These estimates do not include the additional truck trips that would be necessary to transport 
excavated materials from the temporary staging areas to the thermal desorption facility.  
538  The risks associated with transport of excavated materials from the temporary staging areas to the 
thermal desorption facility have been evaluated as part of risks to workers, discussed below. 
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engineering controls and BMPs, would be the same as the ones identified for TD 4 in 
Section 9.4.7 above.  Despite the implementation of these measures, however, some short-
term impacts from TD 5 would be inevitable. 

Risks to Remediation Workers 

Implementation of TD 5 would also result in health and safety risks to site workers during 
the treatment process.  Appendix N includes an analysis of potential accident-related risks 
to on-site workers from implementation of this alternative, including the risk to industrial 
truck drivers associated with transport of the removed materials from the staging areas to 
the treatment location.539  These potential risks were estimated for the range of potential 
volumes of soil and sediment (approximately 191,000 to 2.9 million cy) that could be treated 
by the treatment facility (which would require the treatment facility to operate for 
approximately 8 to 40 years).  Based on the lower and upper bounds of this range, this 
analysis indicates that implementation of TD 5 would result in an estimated 1.27 to 13.1 
non-fatal injuries to workers (0.16 to 0.33 average annual non-fatal injuries), with a 
probability of 72% to 100% of at least one such injury, and an estimated 0.007 to 0.08 
worker fatalities (0.0009 to 0.002 average annual fatalities), with a probability of 0.7% to 8% 
of at least one such fatality.   

9.5.8 Implementability 

9.5.8.1 Technical Implementability  

The technical implementability of TD 5 has been evaluated in terms of the following factors: 

General Availability of Technology:  While the technologies involved in implementation of 
TD 5 are specialized, they are available.  There are thermal desorption vendors that have 
the equipment required to implement this technology.  The longer the period of treatment 
operations, the greater likelihood would exist that this equipment would have to be repaired 
and/or replaced as necessary due to excessive wear and tear. 

Ability To Be Implemented:  Fixed-base and mobile indirect-fired thermal desorption 
treatment systems have been used at other Superfund sites for the treatment of PCBs.  GE 
has identified property that it owns along New Lenox Road as a potential location for a 
thermal desorption facility.    

                                                      

539  As noted in Appendix N, these estimates slightly underestimate the worker site accident risks 
since the labor hours on which they are based do not include service support hours. 
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Reliability:  Thermal desorption has been shown to be reliable at other sites for projects 
involving relatively small volumes and short durations, as discussed in Section 9.5.5.2.  
However, there is only limited precedent for implementation of thermal desorption for 
treatment of sediment.  As previously noted, mechanical problems can arise as a result of 
the high-organic, high-moisture-content, fine-grained sediments, which tend to clump and 
can clog equipment or otherwise be physically difficult to treat.  Moreover, the longer the 
operations period, the greater potential would exist for failure of process and control 
equipment, which could lead to the release of PCBs, metals, and/or dioxin/furans (if formed 
during the process) into the atmosphere, as well as incomplete treatment of the 
sediments/soils.  There would also be a greater potential for spillage of the highly 
concentrated PCB-containing liquids during accidents as they are being transported off-site 
for treatment/disposal.   

Availability of Space for Facilities:  Implementation of this alternative depends on obtaining 
sufficient and appropriate space for construction of the thermal desorption facility and 
support areas.  As noted previously, GE has identified such a potential area.  This area has 
sufficient space for the thermal desorption facility and associated staging and handling 
areas for untreated and treated material.  Thus, it is expected that space would be available 
for implementation of TD 5. 

Availability of Equipment, Materials, and Personnel:  As noted above, equipment, materials, 
and personnel necessary to construct, operate, and monitor an indirect fired thermal 
desorption treatment facility are available.  In addition to that facility, implementation of TD 5 
would require the development of staging and support areas and construction of access 
roads.  To the extent possible, existing roadways would be used to transport equipment and 
dredged/excavated sediment/soil to and from the staging and support areas.  Staging and 
support areas would be adequately and individually sized to accommodate equipment 
staging and necessary temporary material storage.  The equipment and personnel required 
for these efforts would be available to support implementation of TD 5. 

Ease of Conducting Additional Corrective Measures:  Additional corrective measures would 
be required if treated materials did not meet minimum criteria for disposal or reuse.  
Corrective measures could include re-treating material or implementation of alternate 
disposal techniques.  

Ability to Monitor Effectiveness:  The effectiveness of TD 5 would be determined over time 
through periodic monitoring activities at the facility, including monitoring of the dewatered 
PCB-containing feed material, the desorber temperature, the off-gas, the PCB-containing 
liquid stream, and the treated soil/sediment to assess the effectiveness of the remedy.  
Standard approaches to monitoring the effectiveness of TD 5 are proven and readily 
available. 
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9.5.8.2 Administrative Implementability 

The evaluation of the administrative implementability of TD 5 has included consideration of 
regulatory requirements, need for access agreements, and coordination with government 
agencies. 

Regulatory Requirements:  Implementation of TD 5 at the identified site would be an “on-
site” activity for purposes of the permit exemption set forth in Section 121(e) of CERCLA 
and Paragraph 9.a of the CD.  As such, no federal, state, or local permits or approvals 
would be required.  However, this alternative would be required to meet the substantive 
requirements of applicable regulations that are designated as ARARs.  An evaluation of 
compliance with potential ARARs for construction and operation of a thermal desorption 
facility on the GE-owned property described above is provided in Tables T-5.a through T-
5.c in Appendix C and was summarized in Section 9.5.4.    

Access Agreements:  Since GE currently owns the property identified as a potential location 
for a thermal desorption facility and associated support facilities, implementation of TD 5 
would not require GE to obtain long-term access from another party. 

Coordination with Agencies:  Both prior to and during implementation of TD 5, GE would 
need to coordinate with EPA, as well as state and local agencies, to provide as-needed 
support with public/community outreach programs. 

9.5.9 Cost 

The overall range of estimated total costs to implement TD 5 is $103 M to $1.53 billion (not 
including the cost of the sediment or floodplain removal alternatives).  These costs include 
all labor, equipment, and materials necessary for the thermal treatment process as well as 
the associated post-treatment off-site disposal.  Costs have been estimated for both 
scenarios: (1) assuming on-site reuse of 50% of the treated floodplain soils as backfill in the 
floodplain, and off-site disposal of remaining treated soils and all treated sediments; and (2) 
assuming off-site disposal of all treated materials.  For both scenarios, the range of 
estimated costs is represented by: (a) a lower bound based on the minimum volume of 
sediment/soil that could be treated (191,000 in situ cy assuming implementation of SED 3 
and FP 2); and (b) an upper bound based on the maximum volume of sediment/soil that 
could be treated (2.9 million in situ cy assuming implementation of SED 8 and FP 7).  In all 
cases, the estimated costs assume that the treated solid materials to be transported off-site 
would be disposed of at a non-TSCA solid waste landfill, and that the liquid condensate 
would be transported to an appropriate TSCA incineration facility.    
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The range of estimated capital costs associated with construction/set-up of the thermal 
desorption facility is $20 M to $232 M (depending on the size of the facility).  Annual 
operations costs related to the thermal treatment facility over the course of the entire project 
range from $5 M to $16 M per year, depending on the volume of materials to be treated, 
resulting in total operations costs of $42 M to $642 M.  The estimated total post-treatment 
disposal costs range from $36 M to $595 M, depending on the volume of material being 
disposed of and the method of disposition.540  As mentioned in Section 9.5.1.2, there would 
be a small component of post-treatment monitoring and maintenance costs associated with 
monitoring of the restoration of the facility area.  For purposes of this Revised CMS Report, 
restoration and the associated monitoring and maintenance costs are assumed to consist of 
monitoring and maintenance of the restored area for a period of five years at $25,000 per 
year, resulting in a total cost of $125,000.  The following summarizes the total costs 
estimated for TD 5.   

TD 5 Minimum Est. Cost Maximum Est. Cost Description

w/ reuse w/o reuse w/ reuse w/o reuse

Total Capital Cost $20 M $20 M $232M $232 M Total cost for engineering, 
labor, equipment, materials 
associated with facility 
construction 

Total Operations 
Cost 

$47 M $47 M $698 M $698 M Total estimated cost for pre-
treatment handling of 
excavated materials and for 
operation and maintenance of 
desorption facility during years 
of operation (8 to 40 years)  

Total Associated 
Off-site Disposal 
Costs 

$36 M $39 M $518 M $595M Total estimated post-treatment  
off-site disposal costs, 
assuming all treated materials 
may be disposed of as non-
TSCA materials 

Total Post-
Treatment 
Monitoring and 
Maintenance Cost 

$0.125 M  $0.125 M $0.125 M $0.125 M Total estimated post-treatment 
monitoring and maintenance 
costs for 5 years from 
completion of restoration of 
facility area 

Total Cost for 
Alternative 

$103 M $106 M $1,450 M $1,530 M Total cost of TD 5 in 2010 
dollars  

                                                      

540  As noted above, these estimated costs assume that all treated solid materials may be disposed of 
as non-TSCA-regulated wastes.  If those materials must be disposed of based on their pre-treatment 
TSCA classification, there would be significant additional costs beyond those discussed above.  For 
instance, the off-site transport/disposal costs would add an additional $237 M to the costs associated 
with the maximum potential disposal volumes. 
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The overall range of estimated present worth costs for TD 5 was developed using a 
discount factor of 7%, an assumed overall duration of 10 to 52 years,541 and a post-closure 
monitoring period of 5 years.  That overall range is $81 M (based on the minimum volume 
and assumed combination of reuse and off-site disposal of treated materials) to $590 M 
(based on the maximum volume and assumed off-site disposal of all treated materials).  
More detailed cost estimate information and assumptions for each of the 
treatment/disposition alternatives are included in Appendix Q.     

9.5.10   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.5.2, the evaluation of whether TD 5 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  As discussed in Section 9.5.5.2, the thermal desorption technology 
has been demonstrated to be an effective remedial technology for the treatment of PCB-
impacted soil at some sites and not at others, but has only limited precedents for use on 
sediments.  As discussed previously, most of the PCBs present in the sediments/soils 
would be volatilized using an indirect fired thermal desorption system and transferred to the 
off-gas from which they would be condensed into a liquid stream.  The condensed PCBs 
would then be transported to a permitted off-site facility for destruction.  However, to date, 
the volumes of PCB-impacted materials treated at other sites have generally been relatively 
small, the duration of the treatment operation has been relatively short, and when on-site 
reuse has occurred, the material has typically been placed into a small area and covered 
with clean backfill.  While it has been assumed for purposes of this Revised CMS that 
metals leachability would not affect end use and/or disposal costs, the leachability of certain 
metals that may be present in the soils/sediment could be altered by the thermal desorption 
process (for example, thermal desorption can oxidize lead, increasing toxicity and mobility 
[ITRC, 1998]) and thereby affect the ultimate end use and/or disposal costs of the treated 
soil/sediment.  Thus, the reliability of this process for a long-term treatment operation 
involving a large volume of sediments and soils, and the ability to use the treated solids, 
amended by organic material, as backfill in the floodplain are unknown. 

                                                      

541  This range is based on the estimated overall duration of the lowest cost/lowest volume 
combination (SED 3 and FP 2) to that of the highest cost/highest volume combination (SED 8 and FP 
7).  Note that the lower bound of this range is different from the combination with the shortest duration, 
which is the combination of SED 10 and FP 9, with an estimated duration of 5 years. 
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Compliance with ARARs:  As discussed in Section 9.5.4, review of the potential ARARs for 
TD 5 indicates that TD 5 could be designed and implemented to meet certain of those 
ARARs (provided that the necessary determinations are obtained from EPA), but that other 
federal and state regulatory requirements would not be met.  To the extent that the latter 
requirements constitute ARARs, they would need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  

Human Health Protection:  TD 5 would provide human health protection by substantially 
reducing the PCB concentrations in the treated solids materials, followed by on-site reuse 
(after amendment with organics) and/or off-site disposal of those materials and off-site 
disposal/destruction of the liquids containing the condensed PCBs.  Implementation of this 
alternative, either with or without reuse of a portion of the treated soils as backfill in the 
floodplain, would not be expected to produce any significant short-term or long-term 
adverse impacts on human health.   

Environmental Protection:  Implementation of TD 5 would provide protection of ecological 
receptors from potential exposure to PCBs for the same reasons discussed for human 
receptors.  It would produce short-term effects on the environment due to the loss of habitat 
in the area where the thermal desorption facility would be located.  It would also produce by 
far the greatest amount of GHG emissions (for the range of volumes) of any of the 
treatment/disposition alternatives.  In addition, given the length of time required to 
implement this alternative (5 to 52 years), there would be a potential, which increases with 
implementation time, for failure of process and control equipment and consequent release 
of PCBs, metals, dioxins/furans (if formed during the process) into the atmosphere.  There 
would also be a greater likelihood of spillage of the highly concentrated PCB-containing 
liquids during accidents as they are being transported off-site for treatment/disposal.  At the 
altered grassland location identified for implementation of TD 5 for purposes of this Revised 
CMS Report, this alternative would not be anticipated to result in any significant long-term 
adverse habitat effects following completion of the treatment operations and restoration of 
the staging areas.  However, if a portion of the treated soils is reused as backfill in the 
floodplain, that reuse would result in long-term adverse environmental impacts in forested 
and other wetland areas due to the differences in soil characteristics (including physical, 
chemical, and microbial properties, as well as seed bank) between those materials (even if 
amended with topsoil) and the existing natural soils in those wetland areas.    

Summary:  For the reasons given above, it is concluded that TD 5 would provide overall 
protection of human health.  With respect to environmental protection, it is concluded that if 
the treated soils are not used as backfill, TD 5 would provide overall protection of the 
environment, although the substantial carbon footprint of this alternative in terms of GHG 
emissions, particularly with the larger volumes, is of concern.  If 50% of the treated soils are 
used as backfill in the floodplain, TD 5 would not meet the standard of overall protection of 
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the environment due to the adverse impacts resulting from the inability of those soils to 
match the characteristics of the existing soils in wetland areas, as well as due to the large 
carbon footprint from GHG emissions.  

9.6 Comparative Evaluation of Treatment/Disposition Alternatives 

In Sections 9.1 through 9.5, the five treatment/disposition alternatives have been 
individually evaluated under the three General Standards and five of the six Selection 
Decision Factors specified in the Permit (attainment of IMPGs was excluded, since it is not 
relevant to the treatment/disposition alternatives).  This section contains a comparative 
evaluation of the five alternatives using the same criteria.   

This comparative analysis evaluates the relative performance of the various 
treatment/disposition alternatives under the Permit criteria to identify potential advantages 
and disadvantages of each alternative relative to the others.  This analysis also addresses 
the requirement specified in the Permit (Special Condition II.G.3) to identify which 
alternative, in GE’s opinion, is “best suited to meet the [General Standards] in consideration 
of the [Selection Decision Factors], including a balancing of those factors against one 
another.”  As this language reflects, and as discussed previously in Section 8.2, a 
comparison of alternatives necessarily involves balancing and trade-offs.  As a result, this 
comparative analysis focuses primarily on differences among the alternatives with respect 
to each criterion. 

9.6.1 Overview of Alternatives 

All five alternatives would involve disposition of the sediments and floodplain soils in 
disposal facilities, either directly or after prior treatment.  The three alternatives involving 
only disposal are: (1) disposal in off-site permitted landfills (TD 1); (2) disposition in on-site 
CDF(s) in a local waterbody (TD 2) (i.e., Wood Pond or one or more backwaters); and (3) 
disposition in an on-site Upland Disposal Facility (TD 3) (for which three potential locations 
have been identified).  The other two alternatives would involve treatment, either by a 
chemical extraction process (TD 4) or by thermal desorption (TD 5).  As discussed in the 
detailed analysis of TD 4, since the results from the bench-scale tests of the representative 
chemical extraction process (the BioGenesisSM process) indicate that PCB concentrations 
in the treated sediments and soils would not be sufficiently low to allow reuse on-site, the 
treated sediments and soils would have to be transported to a landfill for disposal.  For TD 
5, it is assumed for purposes of this Revised CMS Report that the thermal desorption 
process would reduce the concentrations of PCBs in the treated solid materials to levels 
(around 1-2 mg/kg) that could allow reuse in the floodplain and that it would not increase the 
metals leachability of those materials so as to preclude such use.  Thus, it is assumed that 
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approximately half of the treated floodplain soils could be mixed with organic-rich topsoil on 
an approximate 1:1 basis and could be used on-site as backfill in the floodplain, and that the 
remaining treated floodplain soils and all treated sediments would be transported to an off-
site landfill for disposal.542  However, due to uncertainties regarding the ultimate 
effectiveness of the treatment process (as well as issues relating to the reuse of the treated 
soils), TD 5 has also been evaluated based on the alternate assumption that all the treated 
material would be transported to an off-site landfill for disposal.     

All of the treatment/disposition alternatives except TD 2 have been evaluated considering 
the same range of sediment and soil volumes that could be removed under the sediment 
and floodplain alternatives.  This range extends from 191,000 cy, based on a combination 
of SED 3 and FP 2, to 2.9 million cy, based on a combination of SED 8 and FP 7.  Under 
TD 2, however, the in-water CDF(s) would be used only for the disposition of hydraulically 
dredged sediments from Reaches 5C and 6, which would be generated only under SED 6, 
SED 7, SED 8, or SED 9.  Thus, TD 2 has been evaluated for a range of hydraulically 
dredged sediment volumes from 300,000 cy for SED 6 to 1,240,000 cy for SED 8.  Given 
this limitation, the evaluations of TD 2 alone are not comparable to the evaluations of the 
other TD alternatives, since they do not take account of the fact that, with TD 2, another 
treatment/disposition alternative (e.g., off-site disposal) would be necessary for the 
remaining sediments and for floodplain soils.  For cost comparison purposes, however, the 
TD 2 analysis assumes that the sediment and soil not placed in the CDF(s) would be 
transported off-site for disposal.  Under this assumption, the lower-bound costs for TD 2 are 
based on the combined volumes from SED 6 and FP 2 and the upper-bound costs are 
based on the combined volumes from SED 8 and FP 7 (see Section 9.6.9). 

9.6.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed previously, the evaluation of whether the treatment/disposition alternatives 
would provide overall human health and environmental protection draws on the evaluations 
under several other Permit criteria – notably long-term effectiveness and permanence 
(including long-term adverse impacts), short-term effectiveness, and compliance with 
ARARs.  For that reason, the comparative evaluation of the overall protectiveness of the 
treatment/disposition alternatives is presented at the end of Section 9.6 so that it can take 
account of the comparative evaluations under those other criteria, as well as other factors 
relevant to the protection of human health and the environment. 

                                                      

542  For reasons discussed in Section 9.5.1.2, it has been assumed that none of the treated materials 
could be used as backfill or capping material in the River. 



 

 9-132 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

9.6.3 Control of Sources of Releases 

All the treatment/disposition alternatives would control the potential for PCB-containing 
sediments and soils to be released and transported within the River or onto the floodplain, 
although some alternatives would provide more effective control of such releases than 
others.   

Under TD 1, placement of the removed PCB-containing sediments and soils into a 
permitted off-site landfill or landfills would effectively isolate those materials from being 
released into the environment.  TD 2 would minimize the potential for releases through 
placement of some of the removed materials into CDF(s) (coupled with the implementation 
of a long-term monitoring and maintenance program).  Under TD 2, there is a potential for 
releases of sediments into the River during the filling process and through releases of PCBs 
in the water that permeates out of the CDF(s) through the berms; however, by design, the 
PCBs suspended in the water inside the CDF(s) should be filtered out by the berms during 
this process.  It is also possible that releases from the CDF(s) could occur after CDF 
closure through  migration  to groundwater or due to damage caused by ice or floods.  
(Assuming that, under TD 2, the materials not placed in the CDF(s) would be disposed of 
off-site, that disposal would isolate those materials from being released.)  TD 3 would 
address future releases through the placement of the materials in an Upland Disposal 
Facility and the implementation of a long-term monitoring and maintenance program.  
Placement of the PCB-containing sediments and soils into an Upland Disposal Facility 
would effectively isolate the removed materials from being released into the environment 
and transported to the River or the floodplain.  This is because:  (1) the Upland Disposal 
Facility would be located away from the River and outside the 500-year floodplain; (2) the 
materials would be dewatered prior to placement in that facility; and (3) the facility would 
include a double liner system, a geosynthetic drainage layer, a double leachate collection 
system, and an impermeable surface cover.   

Under TD 4 and TD 5, the potential for the PCB-containing sediments and soils to be 
released within the River or onto the floodplain during treatment operations would be 
minimized by locating the treatment facility away from the River and using appropriate 
engineering control systems.  Moreover, under TD 4, the treated solid materials would be 
transported to an off-site landfill for disposal, the wastewater would be subject to treatment 
prior to discharge to the River, and the water treatment sludge would also be transported to 
an off-site landfill for disposal.  Under TD 5, to the extent that some of the treated solids are 
used as backfill in the floodplain, chemical characterization sampling would be performed to 
verify that those materials would not present concerns regarding future releases or 
exposure.  The remainder of the treated solids – or all such solids if none are reused as 
floodplain backfill – would be transported to an off-site landfill for disposal, and the 
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concentrated PCB-containing liquid condensate from the thermal desorption process would 
be sent off-site for incineration.  

During implementation of TD 4 or TD 5, however, the potential exists for the release of 
PCBs and other constituents (e.g., metals and dioxins/furans [if formed]) to the air, with TD 
5 having the greatest potential for such emissions due to the treatment process used 
(application of heat to transfer PCBs into the vapor phase).  The potential also exists for 
PCBs to be released to the environment through the spillage or incomplete treatment of 
water generated during implementation of TD 4 or TD 5, with TD 4 having the greatest 
potential for such a release given the significant volume of water generated during the 
treatment process.  Under both treatment alternatives, releases of PCB-containing 
materials during implementation would be controlled using conventional engineering 
practices. 

In short, all of the treatment/disposition alternatives would effectively control the potential for 
future releases of PCBs from the removed materials within the River or onto the floodplain, 
although there would be a somewhat greater potential for such releases under TD 2 than 
under the other alternatives. 

9.6.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for the treatment/disposition alternatives are listed in 
tables in Appendix C and have been summarized and discussed in the relevant subsections 
of the preceding sections on those individual alternatives.  There are no ARARs for TD 1, 
since that alternative would involve off-site transport and disposal.  The chemical-specific 
ARARs for TD 2 should be attained, and no chemical-specific ARARs have been identified 
for TD 3 through TD 5 (although several guidances to be considered are listed in the 
ARARs tables).  Thus, the ARARs analysis has focused primarily on the regulatory 
requirements that have been identified as potential location-specific and action-specific 
ARARs.543   

For TD 2, as discussed in Section 9.2.4, the CDF(s) could be designed and operated to 
meet certain of the identified ARARs, including those under TSCA (provided that EPA 
makes the necessary risk-based approval or waiver determination allowed by the TSCA 
regulations); but there are a number of potential ARARs that would not be met.  For 

                                                      

543  For the reasons discussed in Section 2.1.3, some of those requirements (i.e., those that do not 
address on-site hazardous substances of the media containing them) do not constitute ARARs for the 
Rest of River remedy under CERCLA, but have nevertheless been identified as potential ARARs at 
EPA’s direction. 
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example, TD 2 would not meet a number of siting and design requirements under the 
Massachusetts water quality certification regulations and the Massachusetts Wetlands 
Protection Act regulations, including the requirement that there be no practicable alternative 
with less adverse impact on the aquatic ecosystem,544 the prohibition on projects that would 
adversely affect the Estimated Habitat of state-listed wildlife species, the prohibition on a 
CDF in an ACEC, several design requirements for a CDF, and (if applicable) the provision 
of flood storage compensation for the loss of flood storage capacity (which would not be 
feasible for TD 2).  In addition, TD 2 would not meet the MESA requirement that a project 
not result in a take of a state-listed species.  Thus, to the extent that these requirements 
constitute ARARs, they would need to be waived by EPA under CERCLA and the NCP in 
order for TD 2 to be implemented.  Further, in the unlikely event that the sediments to be 
placed in the CDF(s) were found to constitute hazardous waste under RCRA and 
comparable state regulations and were determined to be subject to federal or state 
hazardous waste regulations, the CDF(s) would not meet some of the substantive 
requirements of those regulations, which would thus also need to be waived as technically 
impracticable to meet.   

For TD 3, as discussed in Section 9.3.4, the Upland Disposal Facility could be designed 
and operated to meet the identified ARARs, including those under TSCA (provided that 
EPA makes any necessary risk-based approval or waiver determination allowed by the 
TSCA regulations), with a few potential exceptions:  First, under certain configurations at 
each of the identified sites, the operational footprint for an Upland Disposal Facility545 would 
impact a small area or areas that could constitute regulated wetlands, surface waters, or 
other jurisdictional resource areas under federal or state regulations.  If the operational 
footprint would impact such a regulated area, then, to comply with the relevant regulations, 
EPA would have to find that there is no practicable alternative with less adverse impact on 
the aquatic ecosystem or wetlands and that the project would include all practicable steps 
to minimize or mitigate harm to the affected resource(s).  In addition, there are a few other 
requirements of these regulations that might not be met.  Notably, the maximum (but not 
minimum) operational footprint of a disposal facility at the Rising Pond Site would include 
NHESP-mapped Estimated Habitat and Priority Habitat for the state-listed wood turtle.  
Thus, under that scenario, the prohibitions in the Massachusetts water quality certification 
regulations and Wetlands Protection Act regulations on projects that would adversely affect 

                                                      

544  This is also a requirement of certain federal regulations, such as EPA’s and the U.S. Army Corps’ 
regulations under Section 404 of the Clean Water Act.  
545  As described in Section 9.3, the operational footprint for an Upland Disposal Facility includes the 
area that would be used for waste disposal (the landfill) plus access roads, material staging areas, and 
other ancillary facilities, but excluding set-back and buffer areas that would not be disturbed by 
transport and disposal operations. 
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such Estimated Habitat and the MESA prohibition on a take of a state-listed species (if 
these prohibitions constitute ARARs) would need to be waived by EPA as technically 
impracticable to meet.  Finally, in the unlikely event that the sediments or soils to be placed 
in the Upland Disposal Facility were found to constitute hazardous waste and were 
determined to be subject to federal or state hazardous waste regulations, there are a few 
requirements of those regulations that might not be met – notably, certain state siting 
requirements for a hazardous waste landfill (this would be investigated further during 
design).546  If any such requirements could not be met at the identified location, those 
requirements would also need to be waived by EPA as technically impracticable to meet. 

For TD 4 and TD 5, as discussed in Sections 9.4.4. and 9.5.4, the chemical extraction or 
thermal desorption facility could be designed and operated to meet certain of the identified 
ARARs, including those under TSCA (assuming that EPA makes the necessary risk-based 
approval determination allowed by the TSCA regulations); but there are a few such 
requirements that would not or may not be met at the location identified for that facility.  For 
example, if two small wetlands that would be affected by the facility constitute regulated 
wetlands under federal or state regulations, EPA would have to find that there is no 
practicable alternative with less adverse impact on the wetlands and that the project would 
include all practicable steps to minimize harm to those wetlands.   Additionally, in that case, 
since the treatment facility would be located within the Estimated Habitat of certain state-
listed wildlife species, the prohibitions in the Massachusetts water quality certification 
regulations and Wetlands Protection Act regulations on projects that would adversely affect 
such habitat would not be met.  Further, in any event, since the facility location would be 
within the Priority Habitat of a number of state-listed species and would adversely impact 
some of those species, the MESA prohibition on a take of such species would not be met.  
Thus, if these requirements constitute ARARs, they would need to be waived by EPA as 
technically impracticable to meet.  Finally, in the unlikely event that the sediments or soils to 
be treated in the chemical extraction or thermal desorption facility were found to constitute 
hazardous waste and that the state hazardous waste regulations were found to apply, the 
facility could not feasibly meet certain locational standards in those regulations for 
hazardous waste treatment/storage facilities (e.g., that the waste piles for such storage not 
be located in the 500-year floodplain) and may not meet certain design requirements of 
those regulations.  In that case, GE would evaluate available options, including, if 
necessary, seeking a waiver of any requirements that would be technically impracticable to 
meet.   

                                                      

546  In the event that materials to be placed in the disposal facility constitute hazardous waste, the 
substantive technical requirements of the federal and state regulations for a hazardous waste landfill 
would be met. 
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9.6.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for the treatment/disposition 
alternatives has included an evaluation of the magnitude of residual risk, the adequacy and 
reliability of the alternatives, and potential long-term adverse impacts on human health or 
the environment.   

9.6.5.1 Magnitude of Residual Risk 

Placement of PCB-containing sediments/soils in off-site permitted landfills (TD 1), in one or 
more CDF(s) (TD 2), or in an Upland Disposal Facility (TD 3) would permanently isolate 
those materials from direct contact with human and ecological receptors, thus minimizing or 
eliminating the potential for long-term exposure to those sediments/soils and any 
associated risk (under EPA assumptions).  Under TD 2, as noted above, there is a greater 
potential for releases than under TD 1 and TD 3, particularly since the CDF(s) would not 
have an impermeable cover or bottom liner designed to prevent water from entering or 
leachate (and possibly dissolved-phase PCBs) from exiting the CDF(s) and/or if there is 
damage to the CDF(s).  Nevertheless, the CDF(s) would be designed to contain the 
dredged sediments and to withstand adverse weather and high flow events, and monitoring 
and maintenance would be performed to minimize releases.     

Under TD 4 and TD 5, it is not expected that there would be any significant residual risks, 
because:  (a) all treatment operations would be performed within secured areas, and 
residual PCBs associated with the operations would be removed following completion of the 
treatment operations; (b) all treated material would be transported off-site for disposal, 
except for any such material reused on-site under TD 5; and (c) any such treated materials 
reused on-site under TD 5 would be sampled to verify that the material to be reused would 
not pose a residual risk.       

In summary, all of the treatment/disposition alternatives would minimize any future residual 
risk from exposure to the PCB-containing materials, although there would be a somewhat 
greater potential for such exposure under TD 2 than under the other alternatives, for the 
reasons noted above. 

9.6.5.2 Adequacy and Reliability of Alternatives  

There are considerable differences in the adequacy and reliability of the five 
treatment/disposition alternatives. 

Use of off-site disposal facilities (TD 1) is a common and effective means for permanent 
disposition of PCB-containing material.  However, as the volume of materials requiring 
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disposal and the length of time required to do so increase, the more uncertainty would exist 
as to whether the capacity needed for the disposal of the sediments and soils would be 
available in appropriate off-site facilities over the long term.  This uncertainty would be 
reduced or even eliminated with the smaller-volume, shorter-duration removal alternatives. 

In-water CDFs (TD 2) have been used to dispose of dredged PCB-containing sediments at 
some environmental dredging sites.  In this case, as discussed above, there is a somewhat 
greater potential for releases from the CDF(s), which would be constructed within 
waterways, than from off-site or local upland disposal facilities. 

On-site disposal of PCB-containing materials in an upland facility (TD 3) has been used as 
part of a final remedy at a number of sites and is an effective and reliable means for 
permanently isolating such materials, provided that the facility is properly constructed, 
monitored, and maintained.  The type of facility contemplated in TD 3 would be designed in 
accordance with applicable requirements, and monitoring and maintenance activities would 
be carried out on an annual basis for 100 years. 

The use of chemical extraction (TD 4), including the BioGenesisSM process, has not been 
demonstrated at full scale on sediments and soils representative of those in the Rest of 
River.  As a result, there are uncertainties about the long-term reliability and effectiveness of 
operating such a system for a project of the size and duration, and with the range of PCB 
concentrations, that would be involved at the Rest of River.  As discussed in Section 
9.4.1.2, results from the site-specific BioGenesis bench-scale study indicate that the 
process would not reduce PCB concentrations in the treated materials to levels that would 
allow reuse.  Further, while the test data indicate that the process could reduce PCB 
concentrations to levels where the resulting mass-weighted average PCB concentrations in 
the combined process outputs are less than 50 mg/kg, those levels were not achieved in all 
the individual outputs, and the extent to which the treated materials could be disposed of as 
non-TSCA material is uncertain.  These and other factors (described in Section 9.4.5.2) 
create uncertainties regarding the effectiveness and reliability of using the chemical 
extraction process in a full-scale application for treatment of sediments and soils from the 
Rest of River.      

Thermal desorption (TD 5) has been used at several sites to treat PCB-containing soils to 
achieve concentrations on the order of 1 to 2 mg/kg.547  However, there is only limited 
precedent for use of this technology on sediments, due in part to the time and cost of 

                                                      

547  Thermal desorption was initially selected as a remedy for soils at other sites and then abandoned 
(in whole or in part) in favor of off-site disposal.  These sites include the Fletcher’s Paint Works Site 
(NH) and the Freeman’s Bridge Road Site (NY), as described in Section 9.5.5.2. 
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removing moisture from the sediments prior to treatment.  Mechanical problems can result 
from treatment of high-organic, high-moisture-content, fine-grained materials, which can 
clump and clog equipment or otherwise be physically difficult to treat.  Moreover, at the sites 
identified where thermal desorption has been used, the volumes of materials that were 
treated were substantially smaller and the duration of the treatment operations was 
substantially shorter than the volumes and duration that could be required at the Rest of 
River.  Further, when on-site reuse of treated materials has occurred, the materials have 
typically been placed in a small area and covered with clean backfill.  While it has been 
assumed for the Revised CMS Report that metals leachability would not affect end use 
and/or disposal costs, the thermal desorption process could alter the leachability of certain 
metals that may be present in the soils/sediments (e.g., by oxidizing lead, increasing its 
toxicity and mobility) and thereby affect the ultimate end use and/or disposal costs of the 
treated soils/sediment.  For these reasons, the reliability of this process for a long-term 
treatment operation with a large volume of materials like sediments/soils from the Rest of 
River is unknown, as is the ability to use the treated solids, amended by organic material, as 
backfill in the floodplain without being covered by other material.   

Based on these differences, the adequacy and reliability criterion favors either TD 1 or TD 3 
for disposal of the excavated materials under the lower-volume removal alternatives, and 
favors TD 3 for disposal of the excavated materials under the larger-volume removal 
alternatives. 

9.6.5.3  Potential Long-Term Adverse Impacts on Human Health or the Environment  

Implementation of TD 1, TD 2, and TD 3 would isolate the removed sediments/soils from 
potential human and ecological exposure since the material would be contained in 
structures designed specifically for that purpose.  Under TD 4, removed material would first 
be treated, and then disposed of off-site.  For TD 5, materials would be treated, and then a 
portion might be reused in the floodplain assuming that it has acceptable residual levels of 
contaminants (i.e., PCBs and metals) for such use, with the remainder disposed of off-site.  
Thus, under all the treatment/disposition alternatives, no long-term adverse impacts on 
humans or ecological receptors from exposure to the PCB-containing materials are 
expected.     

TD 1 would not cause any adverse long-term environmental impacts in the Rest of River 
area since it would involve off-site transport and disposal of the PCB-containing materials.   

Under TD 4 and TD 5, as discussed in Sections 9.4.5.3 and 9.5.5.3, the construction and 
operation of a 5-acre treatment facility at the former DeVos property would result in a loss of 
the habitat within that area (a former agricultural area that is now open grassland with 
scattered shrubs) during the period of treatment operations and for a few years thereafter.  



 

 9-139 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

That loss, as well as increased noise and human presence in the area, would affect the 
wildlife in the area (which includes the Priority Habitat for certain state-listed species) during 
that period.  However, given the relatively small size of the facility, the previously altered 
nature of the habitat, and the planned re-seeding of the area with a grassland mix following 
removal of the facility, long-term ecological impacts associated with construction and 
operation of the facility, if any, would be minimal.  On the other hand, under TD 5, if a 
portion of the thermally treated soils is reused as backfill in the floodplain, that reuse would 
result in long-term adverse environmental impacts in the forested floodplain and other 
wetland areas due to the differences in soil characteristics (including physical, chemical, 
and microbial properties, as well as seed bank) between those materials (even if amended 
with topsoil) and the existing natural soils in those wetland areas, as discussed in Section 
9.5.5.3.    

For TD 3, as discussed in Section 9.3.5.3, the construction of the Upland Disposal Facility 
would result in the alteration of existing habitat within the operational footprint of that facility.  
In the landfill area itself, as well as any support areas (e.g., access roads) that would remain 
after closure, the habitat alteration would be permanent, although the landfill would be 
capped and planted with grass.  In support areas (access roads, staging areas, etc.) that 
would no longer be needed after closure, restoration efforts would be implemented, but the 
habitat impacts could still last for decades after restoration, especially in replanted forest 
areas.  The significance of the change in habitat would depend on the existing habitat at the 
location of the facility, as well as the size of the facility.  For the identified locations for such 
a facility, the existing habitat that would be affected ranges from a highly disturbed area at 
the majority of the Woods Pond Site that is or was used as a sand and gravel quarry –  
where there would be no long-term negative impacts from the habitat change – to upland 
forest at a portion of that site (particularly under the maximum volume scenario) and most of 
the Forest Street and Rising Pond Sites – where the long-term loss of forested habitat and 
permanent change to a replanted grassland in the landfill area would be more significant.548  
In any event, the long-term change in habitat would be localized to the discrete operational 
footprint of the facility (or the landfill and permanent support areas area for a permanent 
change), rather than constituting widespread impacts in the Rest of River area.  Moreover, 
placement of the facility outside the floodplain of the River and away from or with minimal 
impacts on wetlands would avoid or minimize long-term impacts to species that inhabit 
those types of areas. 

                                                      

548  As noted in Section 9.3.5.3, the maximum (but not minimum) operational footprint for a disposal 
facility at the Rising Pond Site would impact the Priority Habitat of the state-listed wood turtle and 
result in a take of the wood turtle.  
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For TD 2, as discussed in Section 9.2.5.3, the placement of an in-water CDF in Woods 
Pond and/or one of the two identified backwaters would have more significant long-term 
adverse environmental impacts.  It would result in a permanent loss of the aquatic habitat in 
those areas, causing a long-term loss of the benthic invertebrates and other biota that use 
those areas.  In particular, depending on the location and size of the CDF(s), TD 2 would 
adversely affect the Priority Habitat of up to nine state-listed species.  In addition, the 
CDF(s) would raise the raise the topography of the CDF area(s), reduce available 
shoreline/wetland habitat, and produce a loss of the existing flood storage capacity of those 
areas (since provision of complete flood storage compensation at the appropriate 
elevations/areas in Reaches 5C and 6 would not be practical), as well as causing localized 
alterations in the hydraulics of the River during high flow events.  Further, the CDF(s) would 
permanently alter the previously undisturbed appearance of the area(s) where the CDF(s) 
would be located, negatively impacting the aesthetic appeal of those areas to recreational 
users of the River, particularly in areas where sheetpile walls would be visible; and the 
impacted areas would be eliminated from use for canoeing and fishing.     

Thus, of the treatment/disposition alternatives, TD 2 would have the greatest long-term 
adverse environmental impacts, followed by TD 5 and then other alternatives. 

9.6.6 Reduction of Toxicity, Mobility, or Volume 

The degree to which the treatment/disposition alternatives would reduce the toxicity, 
mobility, and volume of PCBs is discussed below.  

Reduction of Toxicity:  TD 1 through TD 3 would not include any treatment processes that 
would reduce the toxicity of, or directly affect, PCB concentrations in the removed sediment 
and soil.  TD 4 and TD 5 would incorporate treatment processes that can, to varying 
degrees, reduce concentrations of PCBs.  The latter alternatives would involve the 
treatment of between approximately 191,000 cy of sediments/soils containing 14,500 lbs of 
PCBs (if SED 3 and FP 2 were implemented) to approximately 2.9 million cy of material 
containing 94,100 lbs of PCBs (if SED 8 and FP 7 were implemented).  Under TD 4, the 
chemical treatment process would reduce the toxicity of the sediment and soil by 
permanently removing some PCBs from these materials.  As discussed in Section 9.4.1.2, 
bench-scale testing indicates that the BioGenesisSM process would reduce the 
concentrations of PCBs in the treated sediment and soil by varying amounts, depending on 
the type of material and the number of passes through the system, although not to a 
sufficient extent to allow on-site reuse of that material.  The waters generated during the 
process would contain PCBs, and these would be treated using wastewater treatment 
methods prior to discharge.  The PCB-containing sludge generated during the wastewater 
treatment would be sent to a permitted off-site disposal facility.  Under TD 5, the indirect 
fired thermal desorption system would reduce the toxicity of the PCB-containing sediment 
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and soil by permanently removing PCBs from these materials, and the PCBs in the liquid 
stream would be sent to a permitted off-site disposal facility for destruction.  As noted 
above, experience at other sites indicates that this process can reduce PCB concentrations 
in the treated solids to levels on the order of 1 to 2 mg/kg and potentially support reuse of 
that material as backfill in floodplain areas following amendment.549  

Reduction of Mobility:  All of the alternatives would reduce the mobility of PCBs in the 
sediment and soil.  In TD 1, TD 2, and TD 3, these materials would be removed and 
disposed of in off-site permitted landfill(s) (TD 1) or permanently contained within on-site 
CDF(s) (TD 2) or an Upland Disposal Facility (TD 3).  TD 4 and TD 5 would reduce the 
mobility of PCBs present in the sediment/soil via chemical extraction or thermal desorption.  
(It should be noted, however, that the bench-scale data for the BioGenesisSM process 
suggest that that process involves, at least in part, the washing of fine-grained materials 
with high PCB concentrations into the aqueous wastewater phase, which would result in 
increased mobility of PCBs, with treatment of the wastewater required prior to discharge.)  
The treated materials would be sent to a permitted off-site landfill – with the qualification 
that, under TD 5, some of the treated solids could be amended with organic-rich materials 
and then reused as backfill in the floodplain, but only after confirmation of reduced PCB 
concentrations and non-leachability of metals, and therefore reduced mobility for those 
constituents.   

Reduction of Volume:  TD 1, TD 2, and TD 3 would not reduce the volume of PCB-
containing material.  For TD 4, treatment of sediment/soil using the BioGenesisSM process 
would reduce the volume of PCBs present in those materials by transferring some of the 
PCBs to an aqueous waste stream for subsequent treatment.  PCB-containing sludge 
would be generated from the wastewater treatment system and would be sent to a 
permitted off-site facility for disposal.  In the bench test of the BioGenesisSM process, the 
volume of soil/sediment prior to treatment was greater than the volume of treated 
sediment/soil measured at the end of the process (i.e., there was sediment/soil that was 
unaccounted for in the bench test); as a result, the extent of any PCB destruction 
associated with TD 4 (i.e., in the Oxidation step using hydrogen peroxide) cannot be 
determined. For TD 5, treatment of sediment/soil in the thermal desorption system would 
reduce the volume of PCBs present in those materials, with the liquid condensate 
transported to an off-site facility for destruction.  As noted previously, thermal desorption at 
other sites indicates that low PCB concentrations (e.g., 1 mg/kg to 2 mg/kg) may be 
achieved in the treated solids.     
                                                      

549  It should also be noted that, under all alternatives, if “principal threat” wastes (e.g., NAPL) should 
be encountered (which is not anticipated), those wastes would be segregated from the remaining 
materials subject to disposition or treatment, and would be separately sent off-site for treatment and 
disposal. 
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9.6.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of the treatment/disposition alternatives has 
included consideration of the short-term impacts of implementing these alternatives on the 
environment (considering both ecological effects and increases in GHG emissions), on the 
local communities (as well as communities along truck transportation corridors), and on the 
workers involved in the treatment and disposition activities.  Short-term impacts from the 
implementation of these alternatives would last for the duration of these activities, which 
would depend on the duration of the selected combination of sediment and floodplain soil 
alternatives.   

Impacts on the Environment 

All the treatment/disposition alternatives would produce some short-term adverse impacts 
on the environment, but to varying degrees depending on the duration and scope of the 
alternative.  The short-term impacts of TD 2 through TD 5 would include loss of habitat and 
loss or displacement of aquatic biota and other wildlife in the areas where the disposition or 
treatment facilities are located, as well as in adjacent areas, during construction and 
operations.  TD 2 would affect a large portion of Woods Pond and/or one of the two 
backwaters identified for a CDF, as well as the adjacent floodplain.  Specific short-term 
impacts associated with TD 3 would depend on the habitat at the selected location and the 
operational footprint of the facility.  As noted above, the existing habitat that would be 
disturbed at the identified locations for an Upland Disposal Facility ranges from a previously 
disturbed area at much of the Woods Pond Site that is or was used as a quarry – where 
there would be minimal, if any, adverse short-term ecological impacts – to mature upland 
forest at a portion of that site (particularly under the maximum volume scenario) and most of 
the Forest Street and Rising Pond Sites, which would experience more significant short-
term impacts, including the loss of birds, mammals, reptiles, and other wildlife that use that 
forested habitat.  Construction of a treatment facility for TD 4 or TD 5 on the former DeVos 
property would result in the temporary reduction of open field habitat on that property, which 
is used by various birds, mammals, reptiles, and invertebrates, including a number of state-
listed species that utilize open field habitat within the floodplain.  In addition, under TD 5, the 
reuse of treated soil as backfill in the floodplain would have short-term adverse 
environmental impacts in floodplain forest and other wetland areas due to the differences in 
soil characteristics between that material and the existing soil in those wetland areas.  

All of the treatment/disposition alternatives could also have short-term effects on the 
environment due to the potential for accidental releases of PCB-containing materials – i.e., 
PCB-containing sediments and/or soils (for all alternatives), PCB-containing wastewaters 
and sludges (for TD 4), and PCB-containing liquid concentrate (for TD 5) – during 
transportation to off-site or local disposition or treatment facilities.  In addition, TD 4 and TD 
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5 have a potential for failure of process and control equipment during operations, which 
could result in a release of PCB-containing materials to the environment, such as PCB-
containing wastewaters and sludges (TD 4) and PCB-containing liquid concentrate and 
vapors (TD 5).  Failure of process and control equipment during operations under TD 5 
could also result in the formation and release of dioxins/furans, and/or the release of metals 
(e.g., mercury) to the atmosphere.  Further, under TD 4, there is a potential for accidental 
spills of the chemicals used in the extraction process.  The potential for these types of 
effects would increase with the length of the implementation period.    

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, estimates have been developed of the carbon 
footprint composed of GHG emissions anticipated to occur through activities during the 
implementation of the treatment/disposition alternatives.  These estimates were based on 
the ranges of the potential volumes of sediments and soils that would require disposal or 
treatment – from the lowest to the highest.  Table 9-3 below summarizes the resulting 
ranges of total GHG emissions associated with each TD alternative. To provide context 
regarding the emissions reported below, the number of passenger vehicles that would emit 
an equivalent quantity of CO2-eq in one year is also presented in the table. 

Table 9-3 – Calculated GHG Emissions Anticipated to Result from 
Treatment/Disposition Alternatives 

Alternative Total GHG Emissions 
(tonnes) 

No. Vehicles w/ 
Equivalent Emissions 

TD 1 19,000 – 290,000 3,600 – 55,400 

TD 2 See note 1 See note 1 

TD 3 (see note 2) 5,500 – 61,000 1,100 –11,700 

TD 4 27,000 – 370,000 5,200 – 70,700 

TD 5 (w/ reuse) 66,000 – 1,000,000 12,600 – 191,200 

TD 5 (w/o reuse) 66,000 – 1,100,000 12,600 – 210,300 

Notes: 

1. Emissions estimated for TD 2 range from 2,700 to 8,800 tonnes and do not include the emissions 
that would be necessary for off-site transport and disposal of materials that are not placed in the 
CDF(s).  As such, these estimates are not comparable to the emissions listed for the other 
alternatives.  

2. As discussed in Section 9.3.7, the lower bound of this range for TD 3 is based on disposal of the 
minimum potential removal volume at the Woods Pond Site (which would have the lowest GHG 
emissions of the identified sites) and the upper bound is based on disposal of the maximum 
potential removal volume at the Rising Pond Site, which is the only one of the identified local 
disposal sites that could accommodate that maximum volume.   
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As shown in Table 9-3 (excluding TD 2, which is not comparable), TD 5 would have by far 
the greatest amount of total GHG emissions for the range of volumes; TD 4 would have 
the next largest amount, followed by TD 1.  TD 3 would have lowest amount of total GHG 
emissions for the range of volumes – approximately 3 to 5 times less than the next lowest 
alternative (TD 1).  It should be noted, however, that the magnitude of the differences 
among alternatives increases dramatically with the removal volume.  For example, the 
lower-bound estimates for TD 1 and TD 3 are 19,000 and 5,500 tonnes, respectively – a 
difference of 13,500 tonnes.  However, the upper-bound estimates are 290,000 tonnes for 
TD 1 and 61,000 tonnes for TD 3 – a difference of 229,000 tonnes (17 times more than 
the difference at the lower bound).  Such differences are even more pronounced when 
comparing TD 3 with TD 4 and TD 5.   

Impacts on Local Communities and Communities Along Truck Transportation Routes 

All the alternatives would also result in short-term impacts to the local communities in the 
Rest of River area.  These impacts would include disruption, noise, and other impacts 
resulting from the increased truck traffic and from the construction and operation of the on-
site disposition or treatment facilities, and would last for the duration of the project.    

The truck traffic required for implementation of all of the alternatives would create potential 
short-term impacts not only for the local communities, but also for communities along off-
site transportation routes.  TD 1, TD 3, TD 4, and TD 5 would result in an increase in truck 
traffic due to the transport of excavated or treated materials from the staging areas to the 
disposal or treatment facility(ies) (and, for TD 4 and TD 5, from the treatment facility to off-
site disposal facilities) and for the delivery of construction materials and equipment to the 
disposal or treatment facility (for TD 3 through TD 5).  For TD 2, although there would be no 
off-site transport of hydraulically dredged sediments (as they would be disposed of in the 
CDF(s)), there would be off-site truck traffic associated with the transport of materials and 
equipment to the site for construction and closure of the CDF(s) (as well as the truck traffic 
associated with off-site disposal of the sediments that are not placed in the CDF(s) and of 
the excavated floodplain soils).   

The estimated numbers of off-site truck trips for each alternative, based on the estimated 
range of volumes that could be involved and an assumption that 20-ton capacity trucks 
would be used to transport excavated materials and that smaller (16-ton) capacity trucks 



 

 9-145 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

would be used for importation of materials and equipment to the site, are shown in Table 9-
4.550    

Table 9-4 – Estimated Off-Site Truck Trips for Treatment/Disposition Alternatives  

Alternative Off-Site Truck Trips for 
Lower-Bound Volume 

Off-Site Truck Trips for 
Upper-Bound Volume 

TD 1 15,900 (2,000) 243,000 (6,100) 

TD 2 See note 3 See note 3 

TD 3 (see note 4) 1,450 (180) 68,000 (3,600) 

TD 4 15,900 (2,000) 243,000 (6,100) 

TD 5 (w/ reuse) 13,300 (1,700) 190,500 (4,800) 

TD 5 (w/o reuse) 14,300 (1,800) 218,900 (5,500) 

Notes:   

1. Truck trips estimated assuming 16-ton capacity trucks for importing material and equipment 
to the site, 20-ton capacity trucks for transporting excavated materials, and 20% bulking 
factor in the trucks.  Numbers have been rounded.  

2. The number in parentheses represents average annual truck trips. 

3. Truck trips estimated for TD 2 range from 5,600 to 19,500 and do not include the truck trips 
that would be necessary for off-site transport and disposal of materials that are not placed in 
the CDF(s).  As such, these estimates are not comparable to the numbers of truck trips listed 
for the other alternatives.   

4. As shown in Table 9-2 in Section 9.3.7, the lower bound of this range for TD 3 is based on 
construction of an Upland Disposal Facility at the Woods Pond Site and the upper bound is 
based on construction of such a facility at the Forest Street Site. 

5. A 10% volume reduction of sediment/soil after treatment has been assumed for thermal 
desorption treatment (TD 5). 

6. For TD 5 with reuse, it is assumed that approximately 50% of the floodplain soils treated by 
thermal desorption would be reused on-site and that all remaining materials would be 
transported off-site for disposal. 

 
As shown in this table, excluding TD 2, which is not comparable, TD 3 would involve by far 
the fewest off-site truck trips for the range of volumes, while those for the other alternatives 
are roughly comparable, with somewhat more for TD 1 and TD 4 than for TD 5.  Again, 

                                                      

550  For comparability among alternatives, this table shows only off-site truck trips – i.e., those for 
importation of construction materials and equipment to the site over public roads for construction and 
closure of a local disposal or treatment facility, as well as those for transport of excavated or treated 
soils/sediments to off-site disposal facilities.  It does not include transport of excavated materials from 
the staging areas to the local disposal or treatment facility 
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however, the magnitude of the differences among alternatives increases with the removal 
volume.  For example, the lower-bound estimates for TD 1 and TD 3 are approximately 
15,900 and 1,450 off-site truck trips, respectively – a difference of 14,450 trips.  However, 
the upper-bound estimates are approximately 243,000 off-site truck trips for TD 1 and 
68,000 such trips for TD 3 – a difference  of 175,000 truck trips (12 times more than the 
difference at the lower bound).    

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N presents an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the treatment/disposition alternatives in terms of 
potential fatalities and non-fatal injuries from truck accidents.551  A summary of that 
analysis, based on the above range of off-site truck trips, is presented in Table 9-5 below.    

Table 9-5 – Incidence of Accident-Related Injuries/Fatalities Due to Increased Off-Site 
Truck Traffic  

Impacts TD 1 TD 2 TD 3 3 TD 4 TD 5 (w/ 
Reuse) 

TD 5 (w/o 
Reuse) 

Non-Fatal Injuries 

Number 4.34 – 67.03 See note 2 0.03 – 1.60 4.11 – 62.87 3.44 – 49.24 3.70 – 56.59 

Average 
Annual Number 

0.45 – 1.28 See note 2 0.0002 – 
0.084 

0.51 – 1.57 0.43 – 1.23 0.46 – 1.41 

Probability1 99 – 100% See note 2 3 – 80% 98 – 100% 97 – 100% 98 – 100% 

Fatalities 

Number 0.20 – 3.14 See note 2 0.002 – 0.07 0.19 – 2.94 0.16 – 2.31 0.17 – 2.65 

Average 
Annual Number 

0.02 – 0.06 See note 2 0.0002 – 
0.004 

0.02 – 0.07 0.02 – 0.06 0.02 – 0.07 

Probability1 18 – 96% See note 2 0.2 – 7% 18 – 95% 15 – 90% 16 – 93% 

 
Notes:   

1.  Probability indicates the probability of at least one injury/fatality.  

2. The estimated risks of accidents for TD 2 are based only on the truck trips necessary to 
transport materials to the site for the construction of the CDF(s) and do not consider the truck 

                                                      

551  This analysis quantified these traffic accident risks for the off-site truck trips (i.e., those used to 
import construction materials and equipment to the site, as well as to transport excavated or treated 
soils/sediments to off-site disposal facilities).  The risks associated with transport of excavated 
materials from the staging areas to a local disposal or treatment facility are quantified as part of worker 
risks (i.e., risks to industrial truck drivers as a function of total labor hours), described below. 
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trips for off-site transport of the materials that would not be placed in the CDF(s).  As such, 
those risks are not comparable to the estimated risks for the other treatment/disposition 
alternatives (which consider all removed materials).  Under the scenario evaluated, the risks 
estimated for TD 2 are 0.01 to 0.02 fatalities (with a 1% to 2% probability of at least one fatality) 
and 0.13 to 0.46 non-fatal injuries (with a 12% to 37% probability of at least one injury).   

3. The lower bound of this range for TD 3 is based on construction of an Upland Disposal Facility 
at the Woods Pond Site and the upper bound is based on construction of such a facility at the 
Forest Street Site.   

 
As shown in Table 9-5, the incidence of potential injuries and fatalities resulting from 
accidents associated with increased off-site truck traffic would be the greatest for TD 1 and 
TD 4, followed closely by TD 5, and would be far lower for TD 3.   As with the number of off-
site truck trips, the differences in estimated injuries and fatalities resulting from such traffic 
become more pronounced as the removal volumes increase.  As an example, the estimated 
number of non-fatal injuries at the lower bound is 0.03 for TD 3 and around 4 for TD 1, TD 
4, and TD 5; while the estimated number at the upper bound is 1.6 for TD 3 and 49 to 67 for 
those other alternatives. 

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, or mitigate the 
short-term impacts of the treatment/disposition alternatives on the environment and the 
affected communities.  These measures are described in Sections 9.1.7, 9.2.7, 9.3.7, 9.4.7, 
and 9.5.7.  Despite the implementation of these measures, there would still be some 
detrimental short-term impacts and risks associated with implementation of each of the 
alternatives.  As would be expected, the level of impact and thus the scope and duration of 
mitigation measures are related to the scale/scope of the alternative and the duration of 
implementing the alternative.  For TD 1, the mitigation measures would relate to the 
increased truck traffic, while for the other TD alternatives, mitigation measures would 
address the increase in truck traffic as well as the impacts associated with construction and 
operation of the different facilities. 

Risks to Remediation Workers 

There would also be health and safety risks to site workers implementing each of these 
alternatives.  For TD 1, these risks would consist of risks to the truck drivers and to the 
employees of the off-site disposal facilities, rather than to on-site remediation workers, and 
hence have not been quantified.  For TD 2 through TD 5, Appendix N contains an analysis 
of estimated risks to site workers from implementation of those alternatives, with the range 
of potential risks based on the range of total labor hours for implementation of the 
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alternatives.552  The following table shows the range of estimated fatalities and non-fatal 
injuries for alternatives TD 2 through TD 5: 

Table 9-6 – Incidence of Potential Accidents/Injuries Due to Implementation of 
Alternatives TD 2 Through TD 5 

Impacts TD 2 TD 32 TD 4 TD 5  

Labor-hours (hours) 73,000 – 
259,000 

306,000 – 
1,836,000 

160,600 – 
1,673,600 

160,600 – 
1,673,600 

Years of Operation 6 – 20 8 – 40 8 – 40 8 – 40 

Non-Fatal Injuries 

Number 0.70 – 2.50 2.69 – 16.4 1.27 – 13.1 1.27 – 13.1 

Average Annual 
Number 

0.12 –0.13 0.34 – 0.41 0.16 – 0.33 0.16 – 0.33 

Probability1 50 – 92% 93 – 100% 72 – 100% 72 – 100% 

Fatalities 

Number 0.01 – 0.03 0.02 – 0.11 0.007 – 0.08 0.007 – 0.08 

Average Annual 
Number 

0.0012 – 0.0013 0.002 – 0.003  0.0009 – 0.002 0.0009 – 0.002 

Probability1 1 – 3% 2 – 11% 0.7 – 8% 0.7 – 8% 
 
Notes: 
1. Probability indicates the probability of at least one injury/fatality. 
2. The lower bound of this range for TD 3 is based on disposal of the minimum potential removal 

volume at the Woods Pond Site, and the upper bound is based on disposal of the maximum 
potential removal volume at the Rising Pond Site, which is the only one of the identified local 
disposal sites that could accommodate that maximum volume and thus has the longest period 
of operations.   

 
Excluding TD 1 (which would have no risks of injuries or fatalities to site workers), Table 9-4 
shows that estimated risks to site workers for the range of volumes would be lowest for TD 
2 (due to its fewer years of operation) and higher for the other alternatives, with TD 3 
slightly higher than TD 4 and TD 5.  In this case, there are no substantial differences among 
TD 3, TD 4, and TD 5 at the same volumes, but there are significant differences between 
the lower and upper bounds.  For example, the estimated numbers of non-fatal injuries to 
site workers under these alternatives are approximately 1.3 to 2.7 at the lower bound and 
13 to 16 at the upper bound.      

                                                      

552  For TD 3, TD 4, and TD 5, this analysis includes the risks to industrial truck drivers transporting 
excavated materials from the staging areas to the Upland Disposal Facility or the treatment facility. 
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Summary of Short-Term Effectiveness  

All of the treatment/disposition alternatives would have some short-term negative impacts 
on the environment, local communities, and communities along transport routes.  TD 2 
through TD 5 would cause a loss of habitat and loss or displacement of wildlife in the area 
where the disposal or treatment facility is located, as well as in adjacent areas, during 
construction and operation of the facility.  In addition, all alternatives would involve a 
potential for accidental releases of various PCB-containing materials during transportation 
to off-site or local disposal or treatment facilities.  This potential would increase with TD 4 
and TD 5, since those alternatives would pose additional risks associated with the potential 
for failure of process and control equipment during operations, and releases of process 
byproducts/chemicals to the environment.  Further, while all alternatives would generate 
GHG emissions, the estimates of such emissions indicate that, for the range of volumes 
(excluding TD 2, which is not comparable), TD 5 would produce by far the most such 
emissions and TD 3 would produce the least.   

All of the alternatives would also cause an increase in truck traffic on local roads and along 
transport routes to off-site disposal facilities, with the attendant increase in noise and risk of 
accidents.  The estimates of off-site truck trips and traffic accident risks from that truck traffic 
indicate that, for the range of volumes (excluding TD 2), TD 1 and TD 4 would involve the 
most off-site truck trips and cause the most injuries related to such transport, followed 
closely by TD 5, with far fewer off-site truck trips and transport-related injuries for TD 3.  In 
terms of risks to on-site workers, excluding TD 1 (which would not affect site workers) and 
TD 2 (which is not comparable), the estimated injuries for the other three TD alternatives 
are roughly comparable for the same volumes.  

For all of these measures of short-term effects, the adverse impacts would increase 
substantially, and the magnitude of the differences among alternatives would likewise 
increase, as the volume of removed materials to be disposed of or treated and the 
corresponding implementation time increase. 

9.6.8 Implementability 

9.6.8.1 Technical Implementability  

All of the treatment/disposition alternatives are considered technically implementable, 
subject to certain qualifications:   

• For TD 1, while there are currently a number of existing permitted TSCA and solid 
waste landfills with the capacity to accept all of the removed material, there are 
uncertainties at this time regarding the future availability of the necessary capacity in 
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off-site landfills for disposal of the removed materials under the sediment and floodplain 
alternatives that have the larger volumes and longer durations.     

• For TD 2, while CDFs have been constructed at a number of sites, it is expected that 
the CDF(s) in Woods Pond and/or the backwaters would result in a loss of flood storage 
capacity.  It would likely not be feasible to obtain sufficient flood storage compensation 
at the appropriate elevations/areas, if required, to provide for construction of a CDF(s) 
large enough to hold the necessary sediment disposal volumes.   

• For TD 3, construction and use of an Upland Disposal Facility would be readily 
implementable.  As noted in Section 9.3.1, GE has identified three potential locations 
for such a facility, with varying maximum capacities (ranging from 1.0 to 2.9 million 
cy).553  For sediment-floodplain combinations involving the need to dispose of volumes 
up to approximately 1.0 million cy, any of these locations could be used.  For 
combinations involving the need to dispose of greater volumes, a disposal location with 
sufficient capacity to handle that volume or a combination of two disposal locations 
could be used. 

• TD 4 and TD 5 would be implementable provided that vendors are available to operate 
the treatment process.  As noted in Sections 9.4.8 and 9.5.8, GE has identified the 
former DeVos property as a potential area to locate a treatment facility.  However, there 
are several uncertainties regarding full-scale application of the BioGenesisSM process to 
the Rest of River materials; and with thermal desorption, problems with handling high-
organic, high-moisture-content, fine-grained sediments could reduce the efficiency of 
the process.  TD 4 and TD 5 thus present more significant technical implementability 
challenges than TD 1 and TD 3.   

9.6.8.2  Administrative Implementability 

Administrative implementability has been evaluated in consideration of regulatory 
requirements, the need for access agreements, and coordination with governmental 
agencies.   

For TD 1, ARARs are not relevant because that alternative would involve off-site transport 
and disposal; however, these activities would be conducted in accordance with the 
requirements of applicable federal, state, and local regulations relating to the off-site 

                                                      

553  The Forest Street Site has a maximum capacity of 1.0 million cy, the Woods Pond Site has a 
maximum capacity of 2.0 million cy, and the Rising Pond Site has a maximum capacity of 2.9 million 
cy.   
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transport and disposal.  The four other alternatives would be “on-site” activities for purposes 
of the permit exemption set forth in Section 121(e) of CERCLA and Paragraph 9.a of the 
CD.  As such, no federal, state, or local permits or approvals would be required.  However, 
implementation of these alternatives would need to comply with the substantive 
requirements of applicable and appropriate regulations (i.e., ARARs) (unless waived).  A 
comparative evaluation of compliance with potential ARARs for those alternatives was 
presented in Section 9.6.4.   

Implementation of TD 1 would not require GE to obtain access agreements.  
Implementation of TD 2 and TD 3 would require GE to have permanent access to the 
location(s) selected for the disposal facility(ies).  Implementation of TD 4 and TD 5 would 
require GE to have access to the location selected for the treatment facility for the time 
frame needed to implement the alternative.  GE is the current owner of the potential location 
identified for TD 4 and TD 5, as well as the Rising Pond Site identified as a potential 
location for TD 3.  Further, GE has the right to acquire the other two sites identified as 
potential locations for TD 3 (i.e., the Woods Pond Site and the Forest Street Site).  
Therefore, assuming use of one or more of these locations, no site access agreements 
would be required for implementation of TD 3 through TD 5, but such agreements may be 
required for TD 2.     

Finally, all alternatives would require coordination with EPA, as well as state and local 
agencies, to provide as-need support with public/community outreach programs.  This 
factor does not provide a clear basis for distinguishing among the alternatives. 

9.6.9 Cost 

The estimated cost ranges for each treatment/disposition alternative, including total capital 
cost, estimated annual OMM cost, and total estimated present worth cost, were presented 
in the detailed evaluation of each alternative.  These cost ranges are summarized in Table 
9-7, based on the potential range of volumes that could be involved, although they do not 
include the cost of implementing the sediment or floodplain alternatives.  Note that, in this 
case, the costs presented for TD 2 include not only the costs for disposition in the CDF(s) of 
the hydraulically dredged sediments from Reaches 5C and 6 under SED 6 through SED 9, 
but also the estimated costs for off-site transport and disposal of the remaining sediments 
removed under those alternatives, as well as excavated floodplain soils (lower-bound costs 
consider SED 6 and FP 2 and upper-bound costs consider SED 8 and FP 7).   In addition, 
for TD 3, the range of costs presented are for an Upland Disposal Facility constructed at the 
Rising Pond Site, since that is the only single location with the capability to hold the 
maximum potential volume of 2.9 million cy.  As described above, two smaller landfills at 
different locations could be constructed and used if necessary to handle that maximum 
removal volume, but specific costs for this approach have not been estimated. 
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Table 9-7 – Cost Summary for Treatment/Disposition Alternatives  

 TD 1 TD 2 TD 3 TD 4 
TD 5  

(with reuse) 
TD 5  

(w/o reuse) 

Total Capital Costs 0 $6.5 – 20 M  $9.5 – 67 M  $17 – 20 M  $20 – 232 M  $20 – 232 M  

Total Operations 
Cost 

0 $6.8 – 25 M  $11 – 110 M $32 – 365 M  $47 – 698 M  $47 – 698 M  

Total Off-Site 
Disposal Costs 

$55 – 832 M  $75 – 445 M  0 $40 – 614 M  $36 – 518 M  $39 – 595 M  

Total Monitoring 
and Maintenance 
Costs 

0 $12 – 20 M  $15 – 24 M  $0.125 M $0.125 M $0.125 M 

Total Cost for 
Alternative $55 – 832 M $100 – 510 M $36 – 201 M $89 – 999 M   $103 – 1,450 M  $106 – 1,530 M  

Total Present 
Worth 

$40 – 220 M $46 – 131 M  $17 – 49 M  $70 – 286 M $81 – 569 M $83 – 590 M 

   
Notes:   

1. All costs are in 2010 dollars.  $ M = Million dollars. 

2. With the exception of TD 2, the ranges of costs presented are the minimum and maximum 
anticipated costs based on the potential range of volumes that would be potentially removed 
under the sediment and floodplain soil alternatives (191,000 cy to 2.9 M cy).  For TD 2, the lower-
bound costs are based on the combined volume of SED 6 and FP 2 and the upper-bound costs 
are based on the combined volume of SED 8 and FP 7, with material not placed in the CDF(s) 
assumed to be transported off-site for non-TSCA disposal.  Thus, the upper-bound costs, but not 
the lower-bound costs, for TD 2 are comparable to the costs for the other alternatives.  

3. Total Capital Costs are for engineering, labor, equipment, and materials associated with 
implementation. 

4. Total Operations Costs consist of the total of the average annual costs for operation, placement, 
and/or treatment of sediments and/or soils, estimated for the range of durations for implementing 
the alternatives.   

5. Total Monitoring and Maintenance Costs are for performance of post-closure monitoring and 
maintenance programs of 100 years for TD 2 and TD 3 and 5 years for TD 4 and TD 5. 

6. Total Present Worth cost is based on using a discount factor of 7%, considering the range of total 
potential durations for the alternative, and post-closure monitoring and maintenance periods of 
100 years for TD 2 and TD 3 and 5 years for TD 4 and TD 5. 

7. For TD 5 with reuse, it is assumed that approximately 50% of the floodplain soils treated by 
thermal desorption would be reused on-site and that all remaining materials would be transported 
off-site for disposal. 

  



 

 9-153 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

As shown in Table 9-5, TD 3 is the least costly alternative.  At the low end of the volume 
range, it would cost about 2 to 4 times less than the other alternatives; and at the high end 
of the range, it would cost about 2 to 10 times less.  Thus, TD 3 would provide for 
permanent and effective isolation of the removed sediments and soils for a fraction of the 
costs of the other alternatives.  As such, based on the costs of the treatment/disposition 
alternatives (i.e., without considering the costs of the sediment and floodplain soil removal 
alternatives), TD 3 is clearly the most cost-effective alternative.  The costs will be evaluated 
further after considering the combined cost estimates presented in Section 10.   

9.6.10 Overall Protection of Human Health and the Environment – Conclusions  

As explained above, the evaluation of whether the treatment/disposition alternatives would 
provide overall protection of human health and the environment draws upon the evaluations 
under several other Permit criteria, discussed in prior sections, as well as other factors 
relevant to the protection of health and the environment.  The results of this evaluation are 
presented below for each alternative.  

TD 1 (off-site disposal) would provide protection of human health and the environment by 
providing for permanent disposal of the PCB-containing sediments and soils in permitted 
off-site landfills.  

TD 2 (disposition in on-site CDF[s]) would provide protection of human health and 
ecological receptors by permanently isolating the hydraulically dredged sediments from 
Reaches 5C and 6 in covered in-water CDF(s), which would be subject to monitoring and 
maintenance activities to verify the long-term integrity of the CDF(s).  However, this 
alternative would not provide for disposition of the remaining sediments or the excavated 
floodplain soils, which would need to be disposed of elsewhere.  Moreover, implementation 
of TD 2 would cause significant long-term environmental impacts, because the CDF(s) 
would result in a permanent loss of the aquatic habitat in a large portion of Woods Pond 
and/or one or more of the backwaters where the CDF(s) would be constructed and in 
adjacent areas, would result in a take of several state-listed species, would alter the natural 
appearance of the areas containing the CDF(s), and would result in a permanent loss of 
flood storage capacity in those areas (assuming that sufficient compensatory flood storage 
could not be provided).  As a result, TD 2 would not meet the standard of providing overall 
protection of the environment. 

TD 3 (on-site upland disposal) would provide protection of human health and the 
environment by permanently isolating the PCB-containing sediments and soils in an Upland 
Disposal Facility, which would be constructed with an appropriate double liner, cover, and 
double leachate collection system.  The facility would also be subject to long-term 
monitoring and maintenance to ensure the effectiveness of the isolation.  While this 
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alternative would cause a change in existing habitat within the operational footprint of the 
Upland Disposal Facility, the capped landfill area would be replanted with grass, and the 
support areas that are no longer needed after closure would be restored to the extent 
practical.  The significance of the long-term or permanent change in habitat would depend 
on the existing habitat at the selected location (which would range from a disturbed 
current/former quarry area with minimal habitat value to upland forest habitat), as well as 
the necessary size of the facility.  In any event, the change in habitat would be confined to 
the operational footprint of the facility.  

TD 4 (chemical extraction) would provide protection of human health and the environment 
by reducing the PCB concentrations in the sediments and soils, followed by off-site disposal 
of the treated material.  Based on bench-scale study results, the chemical extraction 
process would not reduce PCB concentrations in the treated material to levels that would 
allow on-site reuse.  Thus, the treated solid material would have to be transported off-site 
for disposal.  Moreover, the long-term reliability and effectiveness of the chemical extraction 
process have not been demonstrated at full scale for PCBs in sediments and soils 
representative of those from the Rest of River.   

TD 5 (thermal desorption) would provide human health protection by reducing the PCB 
concentrations in the sediments and soils, followed by on-site reuse and/or off-site disposal 
of those treated materials and off-site disposal/destruction of the liquids containing the 
condensed PCBs.  On-site reuse of a portion of the treated soils would be protective of 
health because the treated solids would be sufficiently characterized to ensure that they 
would not cause adverse human health effects.  From an environmental perspective, TD 5 
would provide protection of ecological receptors from potential exposure to PCBs for the 
same reasons discussed for human receptors.  However, if a portion of the treated soils is 
reused as backfill in the floodplain, that reuse would result in long-term adverse 
environmental impacts in the forested floodplain and other wetland areas due to the 
differences in soil characteristics between those materials (even if amended with organic-
containing topsoil) and the existing natural soils in those wetland areas.  In addition, 
regardless of whether treated soil is reused in the floodplain, TD 5 would produce by far the 
greatest amount of GHG emissions (for the range of volumes) of any of the alternatives, 
which is of concern from an environmental standpoint.  Finally, since thermal desorption 
has not to date been used for the sediment and soil volumes and implementation durations 
that could be involved at the Rest of River, the reliability of the thermal desorption process 
for such a large-scale operation is unknown.  As discussed in Section 9.5.10, it is concluded 
that:  (a) if the treated soils are not reused, TD 5 would provide overall protection of the 
environment, although its substantial carbon footprint would be of concern; and (b) if some 
of the treated soils are reused as backfill in the floodplain, TD 5 would not meet the 
standard of overall protection of the environment due to the adverse impacts resulting from 
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the inability of those soils to match the characteristics of the existing soils in wetland areas, 
as well as due to the large carbon footprint. 

9.6.11 Overall Conclusion 

For the reasons discussed above, it is concluded that all of the treatment/disposition 
alternatives except TD 2 and possibly TD 5 (depending on whether treated soil is reused in 
the floodplain) would meet the General Standards in the Permit (provided that ARAR 
waivers are obtained for any requirements that could not practicably be met).  Further, GE 
has concluded, based on a consideration and balancing of the Selection Decision Factors, 
that TD 3 is “best suited” to meet the General Standards, primarily because it would 
permanently isolate the PCB-containing sediments and soils from human and ecological 
receptors, would have a high degree of reliability, would not cause widespread long-term 
adverse environmental impacts in the Rest of River, would have substantially lower GHG 
emissions and lower traffic accident risks from off-site truck traffic (for the range of volumes) 
than any of the other alternatives (excluding TD 2, which is not comparable), would be fully 
implementable, and would have the lowest cost.554  Indeed, the NCP requires that when 
more than one alternative would achieve the threshold criteria, the most cost-effective 
alternative must be selected (see 40 CFR § 300.430(f)(1)(ii)(D)).  Standing alone (i.e., 
without considering the costs of the sediment and floodplain soil removal alternatives), TD 3 
is clearly the most cost-effective of the treatment/disposition alternatives.  This conclusion 
will be reviewed further after considering the combined cost estimates presented in Section 
10. 

 

                                                      

554  As shown in prior subsections, the extent to which TD 3 is better suited to meet the Permit criteria 
than TD 1 in light of these factors would increase with the volume of excavated materials to be 
disposed of and the duration of the implementation period, and is less pronounced with the volumes 
and durations at and near the lower end of the range.  
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10. Combined Cost Estimates  

As presented in previous sections, cost estimates have been developed for the individual 
sediment and floodplain alternatives, the selected sediment-floodplain alternative 
combinations, and the treatment/disposition alternatives (Sections 6, 7, 8, and 9, 
respectively).  To develop the combined cost estimates discussed in this section, the ten 
sediment alternatives were paired with the appropriate treatment/disposition alternatives, 
creating a total of 58 cost estimates.  Likewise, the nine floodplain alternatives were paired 
with the appropriate treatment/disposition alternatives, resulting in 56 cost estimates for 
those combinations.  Finally, the seven sediment-floodplain alternative combinations 
subject to detailed evaluation were also combined with the appropriate treatment/disposition 
alternatives, resulting in 52 cost estimates for those combinations.  A summary of the 
combined cost estimates and related assumptions is presented below.  To illustrate this 
approach, Appendix Q to this CMS Report provides more detailed information on the cost 
estimates for the combinations of the seven sediment-floodplain alternative combinations 
with the appropriate treatment/disposition alternatives. 

10.1 Combinations of Sediment Alternatives and Treatment/Disposition Alternatives 

Table 10-1 presents the total cost estimates for the SED and TD combinations (including 
capital and OMM costs).  For the SED and TD combinations involving removal, total cost 
estimates range from $110 million for the combination of SED 10 with TD 3 (local upland 
disposal at the Rising Pond Site) to approximately $2.4 billion for the combination of SED 8 
with TD 5 (thermal desorption).   

The following key assumptions were made in developing the combined costs of SED-TD 
alternatives: 

• For the remedial combinations that involve TD 1, it was assumed that, following 
removal and processing/dewatering at the staging areas (which are considered under 
the sediment alternatives), no additional material handling activities would be necessary 
before off-site transport and disposal – i.e., that removed materials would be sufficiently 
stabilized for off-site transport as part of the removal alternatives.  It was also assumed 
that removed materials, regardless of the removal method, would be appropriately 
segregated with respect to TSCA classification as part of the removal alternatives.  
Therefore, no extra costs for material handling were either added to or subtracted from 
the combined cost estimates for the remedial combinations involving TD 1.  

• As discussed in Section 9.2, it has been assumed that the CDF(s) that are part of TD 2 
would be used only for disposition of hydraulically dredged sediments from Reaches 5C 
and 6 under SED 6, SED 7, SED 8, and SED 9.  Since SED 3, SED 4, SED 5, and SED 
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10 do not include hydraulic dredging of sediments, no combined costs are presented for 
combinations of those sediment alternatives with TD 2.  For the combined cost 
estimates for SED 6, SED 7, SED 8, and SED 9 with TD 2, it was assumed that all 
sediments removed from reaches other than Reaches 5C and 6 would be transported 
off-site for disposal.  In addition, it was assumed that sediment dewatering and 
stabilization – activities that were part of the individual sediment alternatives – would 
not be necessary for the materials to be placed in the CDF(s); and hence costs for 
sediment dewatering and stabilization were subtracted from the costs for the 
combinations that involve TD 2.  Additionally, some sediments that would otherwise be 
removed from Reaches 5C and 6 are located within the conceptual footprint of the 
CDF(s).  Construction of the CDF(s) would make the removal of these sediments 
unnecessary; thus, the sediment removal volumes in Reaches 5C and 6 were reduced 
in SED 6, SED 7, SED 8, and SED 9 by the volumes of sediments located within the 
footprint of the CDF(s), and the costs were adjusted accordingly.   

• For the combinations of sediment alternatives with TD 3, separate estimates were 
made for each of the three potential locations identified in Section 9.3.1 for an Upland 
Disposal Facility.555  For each of those combinations, adjustments were made to the 
individual sediment alternative cost estimates presented in Section 6 to account for the 
fact that, following remediation, the access road and staging area materials would be 
placed in the Upland Disposal Facility, rather than transported for off-site disposal.  

• Where relevant in the combinations of sediment alternatives with TD 4, it was assumed 
that hydraulically dredged sediments from Reaches 5C and 6 could be pumped directly 
to the chemical treatment facility (at the assumed location identified in Section 9.4.1.1) 
without being dewatered.  In these cases, the following costs were not included in the 
combined cost estimates:  (1) costs for dewatering and associated water treatment 
(activities that were part of the original sediment alternatives); and (2) costs for 
transporting removed sediments hydraulically dredged from Reaches 5C and 6 to the 
on-site chemical treatment facility.  In general, the cost estimates for the combinations 
that involve TD 4 were based on cost estimates provided by BioGenesis, with certain 
adjustments and additions to incorporate costs associated with non-treatment activities, 
as discussed in Section 9.4.9.  The costs that were added to the BioGenesis estimates 
include the costs for transport to the treatment facility location and  for off-site transport 
and disposal of the treated solid materials.  These costs were based on the assumption 

                                                      

555  Since the removal volume involved in SED 8 would exceed the capacity of an Upland Disposal 
Facility at the Woods Pond Site or the Forest Street Site, cost estimates for the combination of SED 8 
with TD 3 were made only for the Rising Pond Site, where the entire volume of removed material 
could be disposed of.  However, as noted in Section 9.3.1, a combination of disposal locations could 
also be used.   
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that the treated materials would contain average PCB concentrations less than 50 
mg/kg and would be disposed of off-site at a non-TSCA solid waste landfill pursuant to 
a risk-based TSCA determination from EPA.  

• For the combinations of sediment alternatives with TD 5, it was assumed that the 
thermal desorption process (assumed to take place at the located identified in Section 
9.5.1.2) would reduce the PCB concentrations in the treated materials to levels of 1 to 2 
mg/kg.  Because there is no known precedent for the reuse of such thermally treated 
materials as backfill in riverine environments, it was assumed that these materials 
would be transported off-site for disposal in a non-TSCA landfill.   

• For all combinations, it was assumed that none of the removed materials would 
constitute hazardous waste under RCRA criteria or comparable state criteria.   

In addition to the total cost estimates, as required by the Permit, the present worth cost for 
each combination of SED and TD alternatives is presented in Table 10-2, using a 7% 
discount rate.  

10.2 Combinations of Floodplain Alternatives and Treatment/Disposition 
Alternatives 

Table 10-3 presents the total costs for the FP and TD combinations (including capital and 
OMM costs).  For the FP and TD combinations involving removal, the total costs range from 
$18 million for the combination of FP 2 with TD 1 (off-site disposal) to $676 million for the 
combination of FP 7 with TD 5B (thermal desorption without re-use). 

The following key assumptions were made in developing the combined costs of SED-TD 
alternatives: 

• For the combinations of floodplain alternatives with TD 3, separate estimates were 
again made for each of the three potential locations identified in Section 9.3.1 for an 
Upland Disposal Facility.  For each of those combinations, adjustments were made to 
the individual FP cost estimates presented in Section 7, to account for the fact that the 
access road and staging area materials would be placed in the Upland Disposal Facility 
rather than transported for off-site disposal. 

• For the combinations of floodplain alternatives with TD 4, the cost estimates were 
generally based on cost information provided by BioGenesis, with certain adjustments 
and additions to incorporate costs associated with non-treatment activities, as 
discussed in Section 9.4.9.  The costs that were added to the BioGenesis estimates 
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include the costs for transport to the treatment facility (at the assumed location 
identified in Section 9.4.1.1) and for off-site transport and disposal of the treated solid 
materials.  These costs were based on the assumption that the treated materials would 
contain average PCB concentrations less than 50 mg/kg and would be disposed of off-
site at a non-TSCA solid waste landfill pursuant to a risk-based TSCA determination 
from EPA. 

• The combinations of floodplain alternatives with TD 5 (assumed to take place at the 
located identified in Section 9.5.1.2) were evaluated under two scenarios:  (1) assuming 
that a portion of the treated floodplain soils (approximately 50%) would be reused as 
backfill in the floodplain after being amended with organic material, and that the 
remainder would be transported off-site for disposal in a non-TSCA landfill (TD 5A); and 
(2) assuming that all treated soils would be transported off-site for disposal in a non-
TSCA landfill (TD 5B).  For the combinations that involve TD 5A, given the assumed 
reuse of treated material as backfill, the floodplain backfill costs were removed from the 
estimates; however, costs associated with the purchase and placement of topsoil were 
not removed from the combined cost estimates, and instead were assumed to 
represent the costs associated with the amendment of the thermally treated materials 
prior to use as backfill. 

• For all combinations, it was assumed that none of the removed materials would 
constitute hazardous waste under RCRA criteria or comparable state criteria.  

In addition to the total cost estimates, as required by the Permit, the present worth cost for 
each combination of FP and TD alternatives is presented in Table 10-4, using a 7% 
discount rate.  

10.3 Combinations of Combined Sediment/Floodplain Alternatives with 
Treatment/Disposition Alternatives 

Table 10-5 presents the total cost estimates for the combinations of the SED/FP combined 
alternatives with the TD alternatives (including capital and OMM costs).  For the SED/FP 
and TD combinations involving removal, total cost estimates range from $121 million for 
combining SED 10/FP 9 with TD 3 (local upland disposal at the Rising Pond Site) to 
approximately $3.0 billion for combining SED 8/FP 7 with TD 5B (thermal desorption).556 

                                                      

556 As noted above, more detailed information regarding these combined cost estimates is 
provided in Appendix Q. 
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The following key assumptions were made in developing the combined costs of the SED/FP 
and TD alternatives: 

• For the remedial combinations that involve TD 1, it was assumed that, following 
removal and processing/dewatering (as necessary) at the staging areas, no additional 
material handling activities would be necessary before off-site transport and disposal – 
i.e., that removed materials would be sufficiently stabilized for off-site transport as part 
of the removal alternatives.  It was also assumed that removed materials, regardless of 
the removal method, would be appropriately segregated with respect to TSCA 
classification as part of the removal alternatives.  Therefore, no extra costs for material 
handling were either added to or subtracted from the combined cost estimates for the 
remedial combinations involving TD 1.  

• As discussed in Section 9.2, it has been assumed that the CDF(s) that are part of TD 2 
would be used only for disposition of hydraulically dredged sediments from Reaches 5C 
and 6 under SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8.    Since SED 3/FP 3, SED 
5/FP 4, and SED 10/FP 9 do not include hydraulic dredging of sediments, no cost 
estimates are presented for combinations of those combined alternatives with TD 2.  
For the combined cost estimates for SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 with TD 
2, it was assumed that all floodplain soils, as well as any sediments removed from 
reaches other than Reaches 5C and 6, would be transported off-site for disposal.  In 
addition, it was assumed that sediment dewatering and stabilization – activities that 
were part of the individual sediment alternatives – would not be necessary for the 
materials to be placed in the CDF(s); and hence costs for sediment dewatering and 
stabilization were subtracted from the costs for the combinations that involve TD 2.  
Additionally, some sediments that would otherwise be removed from Reaches 5C and 6 
are located within the conceptual footprint of the CDF(s).  Construction of the CDF(s) 
would make the removal of these sediments unnecessary; thus, the sediment removal 
volumes in Reaches 5C and 6 were reduced in SED 6/FP 4, SED 8/FP 7, and SED 
9/FP 8 by the volumes of sediments located within the footprint of the CDF(s), and the 
costs were adjusted accordingly.   

• For the combinations of the combined sediment-floodplain alternatives with TD 3, 
separate estimates were again made for each of the three potential locations identified 
for an Upland Disposal Facility.557  For each of those combinations, adjustments were 

                                                      

557  Since the removal volume involved in SED 8/FP 7 would exceed the capacity of an Upland 
Disposal Facility at the Woods Pond Site or the Forest Street Site, cost estimates for the combination 
of SED 8/FP 7 with TD 3 were made only for the Rising Pond Site, where the entire volume of 
removed material could be disposed of.  However, as noted in Section 9.3.1, a combination of 
disposal locations could also be used.   
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made to the  SED/FP cost estimates presented in Section 8 to account for the fact that, 
following remediation, the access road and staging area materials would be placed in 
the Upland Disposal Facility, rather than transported for off-site disposal.  

• Where relevant in the combinations of combined sediment/floodplain alternatives with 
TD 4, it was assumed that hydraulically dredged sediments from Reaches 5C and 6 
could be pumped directly to the chemical treatment facility (at the identified location) 
without being dewatered.  In these cases, the following costs were not included in the 
combined cost estimates:  (1) costs for dewatering and associated water treatment 
(activities that were part of the original combined sediment/floodplain alternatives); and 
(2) costs for transporting removed sediments hydraulically dredged from Reaches 5C 
and 6 to the on-site chemical treatment facility.  In general, the cost estimates for the 
combinations that involve TD 4 were based on cost estimates provided by BioGenesis, 
with certain adjustments and additions to incorporate costs associated with non-
treatment activities, as discussed in Section 9.4.9.  The costs that were added to the 
BioGenesis estimates include the costs for transport to the treatment facility location 
and for off-site transport and disposal of the treated solid materials.  These costs were 
based on the assumption that the treated materials would contain average PCB 
concentrations less than 50 mg/kg and would be disposed of off-site at a non-TSCA 
solid waste landfill pursuant to a risk-based TSCA determination from EPA.  

• The combinations of sediment-floodplain alternatives with TD 5 were evaluated under 
two scenarios:  (1) assuming that a portion of the treated floodplain soils 
(approximately 50%) would be reused as backfill in the floodplain after being amended 
with organic material, and that the remainder of the floodplain soils, and sediment 
would be transported off-site for disposal in a non-TSCA landfill (TD 5A); and (2) 
assuming that all treated floodplain soils, and sediment would be transported off-site 
for disposal in a non-TSCA landfill (TD 5B).  For the combinations that involve TD 5A, 
given the assumed reuse of treated material as backfill, the floodplain backfill costs 
were removed from the estimates; however, costs associated with the purchase and 
placement of topsoil were not removed from the combined cost estimates, and instead 
were assumed to represent the costs associated with the amendment of the thermally 
treated materials prior to use as backfill. 

• For all combinations, it was assumed that none of the removed materials would 
constitute hazardous waste under RCRA criteria or comparable state criteria.   

In addition to the total cost estimates, as required by the Permit, the present worth cost for 
each combination of SED/FP and TD alternatives is presented in Table 10-6, using a 7% 
discount rate.  



Table 10-1 – Total Cost Estimates for SED and TD Combinations

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 1 TD 2 TD 3 TD 3 TD 3 TD 4 TD 5

Off-Site  Disposal
Confined Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility Chemical Extraction Thermal Desorption
Woods Pond Rising Pond Forest Street

SED 13 NA NA NA NA NA NA NA
SED 24 $5 M NA $5 M $5 M $5 M $5 M $5 M
SED 3 $203 M NA $187 M $181 M $201 M $232 M $283 M
SED 4 $321 M NA $271 M $267 M $294 M $355 M $452 M
SED 5 $405 M NA $330 M $327 M $360 M $443 M $588 M
SED 6 $535 M $409 M $411 M $409 M $451 M $552 M $769 M
SED 7 $684 M $529 M $483 M $483 M $538 M $691 M $1,007 M
SED 8 $1,397 M $985 M NA $916 M NA $1,468 M $2,405 M
SED 9 $604 M $433 M $378 M $381 M $444 M $567 M $999 M

SED 10 $163 M NA $117 M $110 M $134 M $163 M $259 M

Notes: 
1.  Costs presented represent the sum of estimated capital/labor costs of implementation and the costs of post-remediation OMM and/or long-term monitoring. 
2.  Costs are presented in 2010 dollars.  $ M = million dollars.
3.  There are no costs associated with SED 1 as that alternative would not involve remedial activities in the Rest of River.
4.  There are no treatment/disposition costs for SED 2; the cost listed represents the long-term monitoring costs associated with monitored natural recovery

Cost Estimates for SED and TD Combinations1,2

Alternative

5.  The maximum capacities of the Forest Street Site and Woods Pond Site Upland Disposal Facilities are approximately 1 million cubic yards (cy) and 2 million cy, 
respectively.  Since the SED 8 volume exceeds the maximum capacity at both sites, costs are not applicable (NA) for the combinations of SED 8 with implementation of TD 3 at
these sites.
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Table 10-2 – Present Worth Cost Estimates for SED and TD Combinations

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 1 TD 2 TD 3 TD 3 TD 3 TD 4 TD 5

Off-Site  Disposal
Confined Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility Chemical Extraction Thermal Desorption
Woods Pond Rising Pond Forest Street

SED 14 NA NA NA NA NA NA NA
SED 25 $2 M NA $2 M $2 M $2 M $2 M $2 M
SED 3 $151 M NA $128 M $124 M $138 M $176 M $228 M
SED 4 $202 M NA $163 M $161 M $177 M $232 M $313 M
SED 5 $231 M NA $182 M $181 M $198 M $263 M $375 M
SED 6 $277 M $228 M $210 M $209 M $231 M $302 M $461 M
SED 7 $307 M $257 M $214 M $215 M $239 M $327 M $534 M
SED 8 $377 M $297 M NA $273 M NA $434 M $896 M
SED 9 $379 M $271 M $229 M $232 M $264 M $368 M $734 M

SED 10 $134 M NA $85 M $81 M $99 M $137 M $234 M

Notes: 
1.  Costs presented represent the sum of estimated capital/labor costs of implementation and the costs of post-remediation OMM and/or long-term monitoring. 
2.  Costs are presented in 2010 dollars.  $ M = million dollars.
3.  Costs have been assessed for present worth, assuming a constant 7% discount factor.
4.  There are no costs associated with SED 1 as that alternative would not involve remedial activities in the Rest of River.
5.  There are no treatment/disposition costs for SED 2; the cost listed represents the long-term monitoring costs associated with monitored natural recovery

Alternative

Present Worth Cost Estimates for SED and TD Combinations1,2,3

6.  The maximum capacities of the Forest Street Site and Woods Pond Site Upland Disposal Facilities are approximately 1 million cubic yards (cy) and 2 million cy, 
respectively.  Since the SED 8 volume exceeds the maximum capacity at both sites, costs are not applicable (NA) for the combinations of SED 8 with implementation of TD 3 at
these sites.
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Table 10-3 – Total Cost Estimates for FP and TD Combinations

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 1 TD 24 TD 3 TD 3 TD 3 TD 4 TD 5A TD 5B

Off-Site  Disposal
Confined Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility
Chemical 
Extraction

Thermal 
Desorption

Thermal 
Desorption

Woods Pond Rising Pond Forest  Street (w/ Reuse) (w/o Reuse)
FP 13 NA NA NA NA NA NA NA NA
FP 2 $18 M NA $42 M $34 M $41 M $36 M $28 M $33 M
FP 3 $56 M NA $63 M $55 M $63 M $74 M $79 M $88 M
FP 4 $86 M NA $79 M $71 M $80 M $105 M $107 M $138 M
FP 5 $91 M NA $74 M $66 M $74 M $94 M $93 M $120 M
FP 6 $208 M NA $156 M $151 M $175 M $250 M $263 M $346 M
FP 7 $371 M NA $263 M $262 M $300 M $470 M $514 M $676 M
FP 8 $131 M NA $101 M $95 M $112 M $145 M $152 M $198 M
FP 9 $22 M NA $43 M $36 M $43 M $40 M $31 M $38 M

Notes: 
1.  Costs presented represent the sum of estimated capital/labor costs of implementation and the costs of post-remediation OMM and/or long-term monitoring. 
2.  Costs are presented in 2010 dollars.  $ M = million dollars.
3.  There are no costs associated with FP 1 as that alternative would not involve remedial activities in the Rest of River.
4.  Floodplain alternatives have not been combined with TD 2 as the CDF has been assumed to be available only for the placement of hydraulically dredged sediments.

Alternative

Cost Estimates for FP and TD Combinations1,2
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Table 10-4 – Present Worth Cost Estimates for FP and TD Combinations

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 1 TD 25 TD 3 TD 3 TD 3 TD 4 TD 5A TD 5B

Off-Site  Disposal
Confined Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility Chemical Extraction Thermal Desorption Thermal Desorption
Woods Pond Rising Pond Forest Street (w/ Reuse) (w/o Reuse)

FP 14 NA NA NA NA NA NA NA NA
FP 2 $17 M NA $29 M $21 M $29 M $36 M $34 M $40 M
FP 3 $50 M NA $45 M $39 M $46 M $67 M $72 M $88 M
FP 4 $77 M NA $57 M $52 M $58 M $94 M $106 M $132 M
FP 5 $81 M NA $54 M $48 M $54 M $84 M $93 M $116 M
FP 6 $142 M NA $95 M $92 M $106 M $173 M $201 M $255 M
FP 7 $187 M NA $123 M $123 M $139 M $240 M $301 M $379 M
FP 8 $88 M NA $63 M $58 M $71 M $105 M $127 M $159 M
FP 9 $21 M NA $30 M $24 M $31 M $39 M $37 M $43 M

Notes: 
1.  Costs presented represent the sum of estimated capital/labor costs of implementation and the costs of post-remediation OMM and/or long-term monitoring. 
2.  Costs are presented in 2010 dollars.  $ M = million dollars.
3.  Costs have been assessed for present worth, assuming a constant 7% discount factor.
4.  There are no costs associated with FP 1 as that alternative would not involve remedial activities in the Rest of River.
5.  Floodplain alternatives have not been combined with TD 2 as the CDF has been assumed to be available only for the placement of hydraulically dredged sediments.

Alternative

Present Worth Cost Estimates for FP and TD Combinations1,2,3
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Table 10-5 – Total Cost Estimates for SED/FP and TD Combinations

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 1 TD 2 TD 3 TD 3 TD 3 TD 4 TD 5A TD 5B

Off-Site  Disposal
Confined Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility Chemical Extraction Thermal Desorption Thermal Desorption
Woods Pond Rising Pond Forest  Street (w/ Reuse) (w/o Reuse)

SED 2 / FP 1 $5 M NA $5 M $5 M $5 M $5 M $5 M $5 M
SED 3 / FP 3 $251 M NA $210 M $204 M $228 M $274 M $337 M $356 M
SED 5 / FP 4 $483 M NA $365 M $362 M $402 M $509 M $678 M $709 M
SED 6 / FP 4 $612 M $487 M $446 M $444 M $493 M $619 M $860 M $891 M
SED 8 / FP 7 $1,740 M $1,337 M NA $1,160 M NA $1,826 M $2,866 M $3,026 M
SED 9 / FP 8 $729 M $558 M $435 M $439 M $512 M $662 M $1,132 M $1,175 M

SED 10 / FP 9 $183 M NA $128 M $121 M $146 M $181 M $283 M $290 M

Notes: 
1.  Costs presented represent the sum of estimated capital/labor costs of implementation and the costs of post-remediation OMM and/or long-term monitoring. 
2.  Costs are presented in 2010 dollars.  $ M = million dollars.

Alternative

Cost Estimates for SED/FP and TD Combinations1,2

3.  The maximum capacities of the Forest Street Site and Woods Pond Site Upland Disposal Facilities are approximately 1 million cubic yards (cy) and 2 million cy, respectively.  Since the SED 8/FP 7 volume 
exceeds the maximum capacity at both sites, costs are not applicable (NA) for the combinations of SED 8/FP 7 with implementation of TD 3 at these sites.
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Table 10-6 – Present Worth Cost Estimates for SED/FP and TD Combinations

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 1 TD 2 TD 3 TD 3 TD 3 TD 4 TD 5A TD 5B

Off-Site  Disposal
Confined Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility
Upland Disposal 

Facility Chemical Extraction Thermal Desorption Thermal Desorption
Woods Pond Rising Pond Forest  Street (w/ Reuse) (w/o Reuse)

SED 2 / FP 1 $2 M NA $2 M $2 M $2 M $2 M $2 M $2 M
SED 3 / FP 3 $195 M NA $148 M $145 M $161 M $214 M $277 M $293 M
SED 5 / FP 4 $299 M NA $211 M $210 M $232 M $320 M $449 M $472 M
SED 6 / FP 4 $344 M $296 M $239 M $239 M $264 M $358 M $535 M $558 M
SED 8 / FP 7 $534 M $455 M NA $355 M NA $589 M $1,122 M $1,184 M
SED 9 / FP 8 $462 M $355 M $267 M $270 M $316 M $432 M $839 M $869 M

SED 10 / FP 9 $152 M NA $95 M $91 M $110 M $154 M $257 M $263 M

Notes: 
1.  Costs presented represent the sum of estimated capital/labor costs of implementation and the costs of post-remediation OMM and/or long-term monitoring. 
2.  Costs are presented in 2010 dollars.  $ M = million dollars.
3.  Costs have been assessed for present worth, assuming a constant 7% discount factor.

Alternative

Present Worth Cost Estimates for SED/FP and TD Combinations1,2

4.  The maximum capacities of the Forest Street Site and Woods Pond Site Upland Disposal Facilities are approximately 1 million cubic yards (cy) and 2 million cy, respectively.  Since the SED 8/FP 7 volume 
exceeds the maximum capacity at both sites, costs are not applicable (NA) for the combinations of SED 8/FP 7 with implementation of TD 3 at these sites.
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11. Conclusions and Recommendations 

Previous sections of this Revised CMS Report have presented detailed evaluations of each 
of the ten sediment remedial alternatives, nine floodplain soil remedial alternatives, seven 
selected combinations of sediment and floodplain alternatives, and five 
treatment/disposition alternatives under the three General Standards and six Selection 
Decision Factors specified in the Permit.  This report has also considered the estimated 
combined costs of the sediment and floodplain alternatives when paired with the 
treatment/disposition alternatives.  The Permit requires that GE “shall conclude the CMS 
Report with a recommendation as to which corrective measure or combination of corrective 
measures, in [GE’s] opinion, is best suited to meet the [General Standards] in consideration 
of the [Selection Decision Factors], including a balancing of those factors against one 
another” (Special Condition II.G.3).   

As noted in the Executive Summary of this Revised CMS Report, based on a critical 
analysis of the evidence regarding the potential human health and ecological effects of 
PCBs, as well as the severe ecological damage that would result from remedial 
construction activities in the River and floodplain, GE has concluded that continuing source 
control and remediation activities at and near the former GE plant site and monitoring the 
effect of those activities, along with the ongoing natural recovery processes in the Rest of 
River, constitute the best remedial alternative for the Rest of River.  GE has reserved its 
rights (including its appeal rights under the CD and the Permit) on this issue and all other 
issues on which GE has presented its position to EPA during the process to date.  
Nevertheless, as required by the Permit, GE has conducted the evaluations presented in 
this Revised CMS Report taking into account EPA’s HHRA and ERA and using 
assumptions, procedures, and other inputs that EPA directed GE to use. 

In this context, GE concluded in Section 8 that, of the combinations of sediment and 
floodplain remedial alternatives under evaluation, the combination of SED 10/FP 9 would 
meet the General Standards of the Permit and would be “best suited” to meet those 
standards in light of the Selection Decision Factors, including a balancing of those factors 
against one another.  In Section 9, GE concluded that, of the treatment/disposition 
alternatives, TD 3 is “best suited” to meet the General Standards of the Permit, based on 
consideration and balancing of the Selection Decision Factors, and would be the most cost-
effective alternative.558  Review of the combined cost information in Section 10 confirms 
those conclusions, including the conclusion that a combination of SED 10/FP 9 with TD 3 

                                                      

558  As noted in Section 9, the extent to which TD 3 is better suited to meet the Permit criteria than TD 
1 (off-site disposal) in light of these factors would increase with the volume of excavated materials to 
be disposed of and the duration of the implementation period, and is less pronounced with the 
volumes and durations at and near the lower end of the range, such as under SED 10/FP 9. 
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(estimated to cost $121 to $146 million, depending on the location of the Upland Disposal 
Facility) is the most cost-effective combination of alternatives.  Accordingly, GE has 
concluded – taking into account EPA’s HHRA and ERA and using EPA’s directives for the 
Revised CMS, as required – that a combination of alternatives SED 10, FP 9, and TD 3 is 
best suited to meet the General Standards of the Permit, including protection of human 
health and the environment, in consideration of the Selection Decision Factors, including 
balancing of those factors against one another.   

This combination of alternatives would constitute a major sediment and soil removal project.  
It would involve the removal of a total of approximately 268,000 cy of river sediments, bank 
soils, and floodplain soils over 76 acres of the River and floodplain, with disposition of the 
removed materials within a secure, engineered Upland Disposal Facility to be constructed 
in an area near the River but outside the 500-year floodplain.  It is estimated that, following 
design and preparatory work, this combination of alternatives could be implemented within 
a 5-year period and, based on the cost estimates presented in Section 10, would cost 
approximately $121 to $146 million.  However, given GE’s reservations of rights noted 
above, this Report does not constitute a proposal to implement these alternatives. 
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Appendix A   

Updated Assessment of In Situ Treatment Technologies 

Section 3 of the Corrective Measures Study Proposal Supplement (CMS Proposal 
Supplement; ARCADIS BBL and QEA, 2007) submitted by the General Electric Company 
(GE) for the Rest of River in May 2007 presented a review and evaluation of in situ 
treatment technologies for sediment and soil.  That section provided a justification for the 
screening of such technologies from further consideration in the Corrective Measures Study 
(CMS).  A copy of that section is attached as Attachment A-1.   

As part of the development of the Revised CMS Report, GE conducted a review of current 
innovative in situ treatment technologies for PCBs in sediment and soil to update the 
discussion included in the CMS Proposal Supplement.  As with the prior review, potential in 
situ treatment options were evaluated using available information from several EPA 
websites (including EPA’s Superfund Innovative Technology Evaluation [SITE] Program, 

Clu-in, and the Federal Remediation Technology Roundtable) and various other project and 
vendor websites.  The information summarized below includes data and/or updates from 
projects that have become available since development of the CMS Proposal Supplement, 
and should be considered along with the information provided in the CMS Proposal 
Supplement (Attachment A-1).     

Sediment 

In situ treatment technologies (biological, physical, and chemical) for sediment sites 
continue to be under development, but none has been implemented full-scale at a PCB 
site.  Research on in situ biological treatment of sediments is continuing, but at this time, it 
is unclear whether the limitations of this technology (as described in the CMS Proposal 
Supplement) can be overcome and, if so, when.  The same is true for in situ chemical 
treatment technologies.   

However, since submittal of the CMS Proposal Supplement, several efforts have been 
made to evaluate the effect of the application of activated carbon (AC) on bioavailability of 
contaminants in sediment.  Laboratory studies by Sun and Ghosh (2008) have focused on 
the effects of AC amendment on bio-uptake reduction in PCB-containing sediment at four 
sites in the Great Lakes Area of Concern – Niagara River (NY), Grasse River (NY), and two 
locations on the Milwaukee River (WI).  Results from these studies indicate that application 
of AC can reduce the aqueous dissolved PCB concentrations and bioavailable PCBs,
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resulting in reductions of PCB bioaccumulation by benthic organisms and, in turn, of PCB 
transfer up the food chain.  Specifically, results from these studies showed that “[a]ctivated 

carbon addition at 0.5 times [the] native organic carbon to the sediments reduced PCB 
bioaccumulation by 42% for Niagara River sediment, 85% for Grasse River sediment, 74% 
for Milwaukee River sediment 1, and 70% for Milwaukee River sediment 2” (Sun and 

Ghosh, 2008).  Sun and Ghosh (2008) concluded:  “Although engineering challenges for 

amendment delivery remain to be addressed, these laboratory results indicate that AC 
application can be a potential in situ technology to reduce ecosystem exposure to PCBs.” 

Field pilot studies of AC have been performed at the Grasse River (NY) and Hunters Point 
(CA) (EPA, 2008; Sun and Ghosh, 2007; Cho et al., 2007, 2009; Luthy et al., 2009).  These 
field studies included the placement and/or mixing of granular AC in the field over a 
relatively small treatment area.  The data collected for the Grasse River (NY) field pilot 
study is currently under EPA review and have not been released to the public.  A final 
report on the Hunters Point (CA) demonstration project was issued in 2009 (Luthy et al., 
2009).  In the initial field testing at Hunter’s Point (CA), PCB bioaccumulation in clams 
exposed in situ to the treatment conditions for 28 days was evaluated 1 month and 7 
months after adding AC to the sediment (Cho et al., 2007).  By this analysis, PCB 
bioaccumulation was reduced by 24% and 53% in clams 1 and 7 months after treatment, 
respectively.  After 18 months, PCB uptake by semi-permeable membrane devices, an 
analog for biological systems, was reduced by 50% to 65% in AC-amended plots compared 
to the unamended control plots (Cho et al., 2009).  Sediment mixing and AC addition did 
not impact PCB bioaccumulation in amphipods among the treatments.  It was postulated by 
these investigators that redeposition of contaminated sediments at the surface of the 
relatively small plots was the primary factor for inconsistencies between the laboratory and 
field bioassay results.  Depth-discrete analysis of sediment cores illustrated significantly 
lower black carbon and higher aqueous equilibrium PCB concentrations in the surficial 
sediment after 24 months.  In order to further assess the efficacy of this approach, ex situ 
tests were conducted at 24 months after AC application, using composite sediment 
samples collected from the site.  Clams were added to these sediments and exposed for a 
period of 28 days.  These tests showed a 30-50% reduction in PCB uptake by the clams in 
AC-treated sediment compared to the PCB uptake by clams in untreated control sediment 
(Luthy et al., 2009). 

The Hunters Point (CA) demonstration project evaluated AC mixing technologies in a 
shallow, low-energy, depositional environment.  These techniques may not be directly 
applicable to deeper or higher-energy sediment environments for technical feasibility 
reasons.  Other recent developments in deployment technologies include a mechanical 
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mixing apparatus (Chesner et al., 2008) and more passive methods that rely on 
bioturbation.1  However, these techniques have not moved beyond pilot testing at this time.   

Another new technique uses AC impregnated with reactive iron/palladium bimetallic 
nanoparticles (reactive activated carbon [RAC]) (Choi et al., 2008; 2009a; 2009b; Choi and 
Al-Abed, 2010).  This treatment technology uses AC to physically sequester the PCBs and 
metals to dechlorinate the PCBs, since the use of metals in a zero-valent state has been 
documented to efficiently dechlorinate PCBs.  This technology is currently being developed, 
and has not to date been demonstrated to degrade an Aroclor mixture of PCBs in a 
contaminated sediment environment.  

In August 2008, the Strategic Environmental Research and Development Program 
(SERDP) and the Environmental Security Technology Certification Program (ESTCP) 
conducted a workshop focused on research and development needs related to the 
bioavailability of contaminants in soils and sediments.  As a result of this workshop (SERDP 
and ESTCP, 2008), critical priorities were established for researching in situ remedies to 
reduce bioavailability of contaminants in sediments, with a high priority placed on better 
understanding the effect of black carbon on the bioavailability of contaminants in 
sediments.  Long-term performance measures to evaluate the success of field-placed 
amendments in reducing bioavailability were also identified as a critical demonstration 
need.  

Soil 

As with sediment sites, in situ treatment technologies for soil sites continue to be under 
development.  GE’s recent re-evaluation of such potential technologies indicated that, as 
previously stated in the CMS Proposal Supplement, various studies are underway to 
understand the applicability of these treatment technologies to PCBs and other constituents 
in soils. However, these studies remain in the research stage, and no new in situ soil 
treatment technologies were identified which have been implemented full-scale at PCB 
sites.2  

                                                      

1  One such passive method is the Sedimite  method being developed by Sediment Solutions, 
Baltimore, MD.  Two other ongoing research projects that are further developing the passive 
deployment methodology are: Superfund Basic Research Program grant number R01ES16182 - 
Pilot-scale Research of Novel Amendment Delivery for in situ Sediment Remediation; and 
Environmental Security Technology Certification Program project number ER-0835 - Evaluating the 
Efficacy of a Low-Impact Delivery System for In Situ Treatment of Sediments Contaminated with 
Methylmercury and Other Hydrophobic Chemicals. 
2  This recent re-evaluation did indicate that a previously existing technology discussed in the CMS 
Proposal Supplement, cement-based in situ solidification/stabilization, has been demonstrated full-
scale at an additional site, as discussed later in this appendix. 
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Chemical Treatment.  An in situ chemical treatment technology identified since the 
submittal of the CMS Proposal Supplement reportedly uses persulfate and a surfactant to 
solubilize and subsequently destroy PCBs.  This technology has been developed by 
VeruTEK® Technologies, Inc.; but to date, VeruTEK® has released only limited data from 
bench-scale tests for the treatment of PCBs in water (VeruTEK®, undated).  The bench-
scale data indicated that the surfactant-enhanced oxidant reduced the PCB concentration 
in the water from 1,700 milligrams per liter (mg/L) to approximately 250 mg/L (VeruTEK®, 
undated).  However, no information was obtained regarding the testing of this technology 
on PCBs in soil; and no field-based (or peer-reviewed) studies, data, or literature have been 
made available to the scientific community on this technology. 

A similar chemical treatment technology uses sodium persulfate (Na2S2O8) and the related 
oxidant potassium peroxymonosulfate (KHSO5), activated with heat and iron, which have 
been reported to degrade PCBs (EPA, 2006; Rastogi et al., 2009).  Again, however, no 
field-scale reports of PCB-contaminated soil remediation using activated persulfate are 
publically available.  

Any form of in situ chemical oxidation technology applied on floodplain soils would have 
similar limitations to those described in the CMS Proposal Supplement in 2007 (i.e., 
variable effectiveness depending on site stratigraphy, soil oxidant demand and pH; 
limitations due to land disposal restrictions and underground injection-related regulations; 
and the likelihood of leaving residuals [un-reacted oxidants] or byproducts in the floodplain 
soil). 

Thermal Treatment.  Since the evaluation of in situ thermal treatment in the CMS Proposal 
Supplement, the United States Army Corps of Engineers (USACE) published a design 
manual for in situ thermal remediation (USACE, 2009).  That document provides guidance 
and background necessary for evaluating in situ thermal remediation. However, no new 
information regarding in situ thermal remediation appears to be presented; the document is 
consistent with previous guidance documents reviewed for the CMS Proposal Supplement 
and the case studies discussed by the USACE were conducted prior to 2001. 

Solidification/Stabilization.  EPA recently published a technology performance review of in 
situ solidification/stabilization (S/S) treatment (EPA, 2009), which involves the mixture of a 
stabilizing agent into the soil to physically or chemically bind the chemical of interest and 
reduce the potential for uptake or exposure by humans and biota.  EPA’s review states that 

“[t]here is potential to use S/S under a wide variety of site conditions.”  While not a new 

technology, information presented in Table 3-1 of that document shows that in situ S/S 
technology has been demonstrated as an effective treatment of PCBs in soil.  The 
document describes the application of cement-based in-situ S/S at a Superfund site in 
Arkansas in 2000, where a cement-based stabilization agent was mixed in with 
approximately 40,000 cubic yards (cy) of soil containing PCBs at concentrations up to 14 
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mg/kg (other contaminants were also present) (EPA, 1994).  Following implementation, the 
solidified mass extending over more than 4 acres was covered with 2 feet of soil and 
vegetated.  Monitoring conducted 5 and 10 years following implementation showed that the 
relevant performance standards were achieved, including the standard of 0.0005 mg/kg 
PCBs in leachate from the S/S-treated soil (EPA, 1998, 2009, and 2010).  EPA’s 

technology performance review of S/S treatment (EPA, 2009) indicates that there are 
several future land use and environmental factors that could cause erosion of the 
solidified/stabilized soils, potentially leading to the release of PCBs.   

While results from this application are similar to those at the Hialeah site (FL) and Caldwell 
Trucking site (NJ) discussed in the CMS Proposal Supplement, the drawbacks with 
applying this technology at the Rest of River site remain the same as noted in the CMS 
Proposal Supplement.  Creation of a solidified mass of treated material like that performed 
at the Hialeah, Caldwell, and Arkansas sites would require placement of a soil cover over 
the treated material to support vegetative growth and provide habitat for floodplain 
organisms. The presence of the solidified mass would eliminate the flow of groundwater to 
the overlying soil cover and prevent the growth of deep rooted vegetation, greatly limiting 
vegetative restoration and future floodplain uses.  Other drawbacks with in-situ S/S include 
potential flood storage or freeze/thaw issues due to volume expansion during 
implementation, and the higher costs and longer time frames for shallow-depth applications 
such as for the Rest of River floodplain soils. 

Summary 

Although several in situ treatment technologies have been, in part, demonstrated at a 
bench- or pilot-scale level, no new technologies have been successfully demonstrated full-
scale with PCBs in sediment or soil since the development of the CMS Proposal 
Supplement;3 and the limitations of the technologies that have been identified remain 
largely the same as described in that document.  As noted by SERDP and ESTCP in 
November 2008 with regard to sediments: “Although several technologies for … in situ 

treatment have been developed, there remains a need for demonstration and validation of 
the effectiveness and permanence of these remedies” (SERDP and ESTCP, 2008).  The 

same need for more successful bench/pilot-scale testing of technologies for PCB-
contaminated soil is also necessary before full-scale implementation.  

                                                      

3  As noted above, while not a new technology, cement-based in situ S/S was identified as having 
been demonstrated full-scale at an additional site. 
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3. Further Justification for Screening of In Situ 
Treatment Technologies 

3.1 Introduction 
 

This section provides additional justification for the screening of in situ treatment technologies and addresses 

the following EPA comment: 

 

• General Condition 2.  GE shall provide further justification and discussion (in the Supplement) of the 

screening of in situ treatment technologies for sediment and soil. 

 

3.2 Overview of Screening Process 
 

In the CMS Proposal, in situ sediment and soil treatment technologies for the Rest of River were identified and 

screened in a two-step process.  This Supplement elaborates on this process and provides additional detail 

regarding the evaluation of potential in situ treatment technologies.  Potential in situ treatment options were 

identified using available information from several EPA websites, including the EPA’s Superfund Innovative 

Technology Evaluation (SITE) Program, Clu-in, and the Federal Remediation Technology Roundtable.   

 

The two-step screening process used in the CMS Proposal consisted of an initial and secondary screening step. 

The initial screening generally consisted of an evaluation based on technical implementabilty to eliminate those 

technologies that are not appropriate based on site conditions or chemical/physical characteristics of the site 

media, or that have not been successfully applied on a full-scale basis at other PCB-impacted sites.  

 

Those technologies that were retained as a result of the initial screening were then subject to a secondary 

screening based on effectiveness and implementability.  The effectiveness of each treatment technology was 

evaluated based on: (a) its general ability to reduce the potential for human and/or ecological exposure to PCBs; 

and (b) the extent to which long-term maintenance and/or monitoring is required to ensure effectiveness. 

Implementability included consideration of both the technical and administrative feasibility of implementing a 

technology process option, as well as the availability of equipment, materials, and personnel.   
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An expanded and more detailed discussion of the identification and screening of potential in situ treatment 

technologies is provided below. 

 

3.3 Overview of Identified In Situ  Treatment Process Options 
 

In situ treatment typically involves using physical, chemical, biological, or thermal processes to destroy or 

degrade contaminants or immobilize the contaminants in place within the soil or sediment.  Each of these 

process options is summarized below, as it would apply to the Rest of River area. 

 

• In situ physical treatment can be applied to sediment or soil and involves injecting and/or mixing an 

immobilization agent to reduce the mobility of PCBs.  The agent can be coal, coke breeze, activated carbon, 

Portland cement, fly ash, limestone, or other additive.  It is injected/mixed into the sediment or soil to 

encapsulate the contaminants in a solid matrix and/or chemically alter the contaminants by converting them 

into a less bioavailable, less mobile, or less toxic form. 

 

• In situ chemical treatment can be applied to sediment or soil and involves injecting chemical 

surfactants/solvents or oxidants into the treatment area to remove or destroy PCB constituents.  Chemical 

treatment processes may include common or proprietary solvents and other liquids. 

 

• In situ biological treatment can be applied to sediment or soil and involves introducing microorganisms 

and/or nutrients into the treatment zone to increase ongoing biodegradation rates of PCBs.  Biodegradation 

of PCBs may occur either in the absence of oxygen (anaerobic conditions) or with oxygen present (aerobic 

conditions). 

 

• In situ thermal treatment is applicable only to soil media and involves heating the PCB-containing soil to 

high enough temperatures to remove and/or destroy PCBs in the floodplain soils.  It could include the use of 

steam or direct heat (via heat elements) and thermal conductivity to heat soils and vaporize contaminants for 

collection and treatment/disposal.  In addition, resistance heating could be employed, which uses 

electromagnetic waves to heat targeted soils in an effort to enhance contaminant removal.  In situ 

vitrification, a higher energy form of thermal treatment, uses temperatures high enough to vitrify the soil 

(i.e., turn it into a stable glass-like material), destroying or immobilizing contaminants that are present.  The 
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success of any of these forms of in situ thermal treatment is highly dependent on soil homogeneity, 

subsurface conditions, and the effectiveness of the delivery system. 

 

These treatment options are evaluated individually below for sediment and soil applications.  However, as a 

general matter, all in situ treatment technologies, regardless of type, are subject to a number of general 

challenges that could make their application to the Rest of River problematic.  Physical access to the area to be 

treated must be obtained.  Additionally, for the floodplain soils, removal of all vegetation (including clearing 

and grubbing of root systems) would likely be required to achieve effective treatment.  The effectiveness of in 

situ treatment technologies is also dependent upon subsurface characteristics, such as moisture content and 

material type, which can be highly variable, especially in the floodplain, and would make technologies such as 

in situ thermal treatment prohibitive for the sediments.  Moreover, these technologies require an effective in situ 

delivery system and adequate process controls/containment, which have been shown to be difficult to design, 

effectively operate, and maintain.  In addition, unreacted treatment reagents and/or byproducts generated by the 

reagents may remain in the subsurface, with potentially unknown environmental effects.  Following 

remediation, treated areas would likely not be suitable for restoration without nutrient amendment or covering 

with clean materials, which could affect the flow of surface water or groundwater, flood storage capacity, and 

future use by both humans and wildlife.  Finally, given the lack of full-scale use of most in situ technologies, 

little is known about their long-term effectiveness and permanence. 

 

3.4 Evaluation of Identified In Situ  Treatment Technologies for Sediment 
 

Methods for in situ treatment of sediments are currently under development, but few options are commercially 

available.  EPA has noted that “significant technical limitations currently exist for many of the treatment 

technologies,” especially in terms of their effectiveness (EPA, 2005a).  The efficiency of in situ treatment is 

summarized by Renholds (1998) as “almost always less than ex situ treatment.”  The EPA has also cited in-situ 

mixing as “most difficult alternative in terms of control of safety and environmental considerations” (EPA, 

1986).  In the CMS Proposal, each of the in situ treatment process options for sediments was screened out in the 

initial screening step.  Additional information and justification for such screening are provided in the following 

subsections. 
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3.4.1 In Situ  Physical Treatment 
 

In situ physical treatment processes have not yet been sufficiently developed for sediment nor been successfully 

implemented full-scale for PCBs.  The problems noted by others with implementation of in situ physical 

treatment processes for sediments include: 

 

• Lack of an effective delivery system (EPA, 2005a), including difficulties in maneuvering about rocks and 

cobbles that may be on the river bottom; 

• Lack of good process controls, particularly for mixing conditions and curing temperatures (Kita and Kubo, 

1983); 

• Lack of good quality control during the mixing process (EPA, 1986); 

• Difficulty in controlling safety and environmental considerations during in-situ mixing since the entire 

process is open to the atmosphere, leading to environmental problems such as generation of odors, vapors, 

and fugitive dust (EPA, 1986); 

• Potential need for frequent and potentially sizeable onshore staging areas to support application; 

• Ability to control the mixing process to mitigate impacts to the water column and surrounding environment; 

• High degree of sediment handling (EPA, 1994); and 

• Potential to increase in place sediment volume due to the addition of a stabilizing agent. 

 

Based on a review of two sediment projects (Fox River [WI], which included the field implementation of a 

stabilization treatment technology, and the Manitowoc River [WI], which consisted of a pilot-scale evaluation of 

a solidification treatment technology), Renholds (1998) noted that although there was a relatively high treatment 

efficiency observed in most laboratory studies for in situ physical treatments, there was difficulty in the 

implementation of the treatment and engineering controls in the field.  The feasibility of in situ physical 

treatment must consider the technology’s environmental impact on the water column and aquatic environment. 

For instance, in situ physical treatment technologies, which often include mixing processes, need to operate 

without dispersing the sediments or creating conditions more harmful to aquatic life than already exist (EPA, 

1994).  Significant issues with mixing were encountered during the Manitowoc River (WI) demonstration 

project.  The river sediments contained polycyclic aromatic hydrocarbons (PAHs) and several heavy metals 
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from a former coal gasification plant.  During the demonstration project, good controls could not be established 

for the mixing of cement/fly ash slurry with the sediment (Renholds, 1998), resulting in the dispersal of 

sediments and little treatment (according to the Wisconsin Department of Natural Resources).  On the Fox 

River, in situ stabilization was implemented on sediments containing lead in a small scale application (500 tons 

of sediment treated) using a shoreline-based crane and clamshell.  While the mixing process was reportedly 

successful at stabilizing the lead to a sufficient degree that the material would not be classified as a hazardous 

waste under RCRA, several stages of mixing were required, and the stabilized material was subsequently 

removed and transported to an off-site landfill, precluding any opportunity to record/monitor this project as a 

true in situ process.  Issues with resuspension were reported during mixing, and the need for containment was 

noted if a similar mixing process were to be considered on a larger scale (Renholds, 1998).  

 

According to the National Research Council in A Risk Management Strategy for PCB-Contaminated Sediments, 

(NRC, 2001), the lack of adequate process controls has relegated the use of in situ physical treatment to 

instances when the contaminated sediment can be isolated from the water body.  Even if some sort of 

containment system such as cofferdams were used, the effects on groundwater/surface water interaction beneath 

the river bottom would need to be considered and its use may be limited by water depth and river bottom 

conditions.  In addition, other substantial issues associated with using a containment system include: the 

presence of variable river bottom and debris which would interfere with the mixing process; the potential need 

for removal following stabilization to address any concerns regarding loss in flow capacity resulting from the 

addition of a stabilization agent; and the potential need to add cover material to provide a viable habitat for 

biota.  It is likely that in situ physical treatment has not been attempted full-scale on river sediments because of 

the many factors that preclude effective implementation.  

 

In light of the fact that in situ physical treatment processes have not yet been sufficiently developed to treat  

sediment in situ nor been successfully implemented full-scale for PCBs, coupled with the potential concerns 

regarding implementation noted above, there is insufficient precedent or technical information available to retain 

this technology as a potentially viable remedial option for the Housatonic River sediments at this time.  

 

3.4.2 In Situ  Chemical Treatment 
 

In situ chemical treatment processes have not been successfully demonstrated full-scale for PCBs in sediment.  

The problems associated with implementation of in situ chemical treatment processes include: 
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• Lack of an effective delivery and homogenization system; 

• Addressing toxicity associated with the chemical additives and/or byproducts of the treatment process; 

• Difficulties in maneuvering about rocks and cobbles that may be on the river bottom for reagent delivery;  

• Potential need for frequent and potentially sizeable on-shore staging areas to support application; 

• Elevated biological oxygen demand that requires more oxidant than expected (Murphy et al., 1995); 

• Difficulty in controlling the mixing reagent from spreading outside the targeted treatment area; and 

• Lack of ability to control the mixing process such that mixing reagents and sediments are not released to the 

environment (EPA, 1994). 

 

Current studies are underway at the Cooperative Institute for Coastal and Estuarine Environmental Technology 

(CICEET), founded by the National Oceanic and Atmospheric Administration (NOAA) and the University of 

New Hampshire, on an in situ sediment ozonator that may eventually have the potential to remediate PCBs in 

situ.  However, at this time, the project remains in the research stages and has not been applied full-scale (Hong 

and Hayes, 2006).  In addition, investigators at the University of New Hampshire are currently carrying out 

studies on in situ dechlorination of PCBs through application of zero-valent iron (ZVI) or magnesium.  While 

these investigators’ laboratory testing on sediments from the Housatonic River has shown promising results 

(e.g., 84% PCB removal in one day), mass balance analyses have not yet been able to account for all PCBs 

removed from the sediment (Mikszewski, 2004).  As this technology is still in the experimental stage, no 

information is yet available on the performance of a demonstration-scale or full-scale application. 

 

Oil-Free Technologies, Inc. (Oil-Free) has developed a proprietary enzyme mixture (Enzymmix) that is reported 

to be able to break down PCBs.   Although this technology has not been demonstrated in a full-scale application 

for sediments, laboratory tests on soils have been performed.  These tests have reportedly shown that 

Enzymmix, with multiple applications in a laboratory setting using soils, reduced PCB concentrations 

approximately 43% from an initial average concentration of 117 parts per million (ppm) (University at Albany, 

2006); however, it is unknown what fraction of PCBs were lost to volatilization since the experiment was not 

conducted under air-tight conditions (EPA, 2005b).  The vendor has indicated that diversion of river water with 

installation of a series of pipes installed in a 10-foot grid would be necessary as a potential procedure for 
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applications to sediment.  In fact, the Housatonic River Initiative (HRI) submitted a request to EPA to evaluate 

Enzymmix for possible application at the Housatonic River as part of EPA’s SITE Demonstration Program.8  

Based on the information provided by HRI and the vendor, EPA concluded that the Oil-Free process would not 

be evaluated under the SITE Program due to incomplete data from previous studies and an absence of 

demonstrated performance (EPA, 2005c). 

 

Further, the pilot-scale in situ chemical/biological study (via chemical injection of oxidants and/or nutrients) 

conducted on sediments from Hamilton Harbor (Canada) and the 1991 field research study conducted on 

Hudson River sediments to study the potential for in situ biological/chemical treatment of sediment both 

resulted in approximately 50% treatment efficiencies, which are low compared to treatment efficiencies of ex 

situ processes (Renholds, 1998).  

 

In light of the fact that in situ chemical treatment processes have not yet been sufficiently developed for 

sediment in situ nor been successfully implemented full-scale for PCBs, coupled with the potential concerns 

regarding implementation noted above, there is insufficient precedent or technical information available to retain 

this technology as a potentially viable remedial option for the Housatonic River sediments at this time.  

 

3.4.3 In Situ  Biological Treatment 
 

In situ biological treatment processes have not been successfully demonstrated full-scale for PCBs in sediment.  

The problems associated with implementation of in situ biological treatment processes include: 

 

• Lack of an effective delivery system, including difficulties in maneuvering about rocks and cobbles that 

may be on the river bottom; 

• Difficulty in identifying the microbes responsible for PCB biodegradation/dechlorination; 

                                                   
8   EPA’s SITE Demonstration Program was established by EPA's Office of Solid Waste and Emergency Response and 
Office of Research and Development (ORD), and is administered by ORD National Risk Management Research Laboratory 
in the Land Remediation and Pollution Control Division (LRPCD).  The SITE Demonstration Program encourages the 
development and implementation of innovative treatment technologies for remediating hazardous waste sites, as well as 
measurement and monitoring technologies.  In the demonstration program, a technology is field-tested and engineering and 
cost data are collected.  EPA then documents the testing, including performance and cost data, provides an evaluation of all 
available information on the technology, and analyzes its overall applicability to other site characteristics/wastes (EPA, 
2007a).  
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• Bioavailability of key contaminants such that the microorganisms feed on the target compounds rather than 

other substrates (Renholds, 1998);  

• Lack of ability to achieve low ppm residual PCB concentrations in sediments;  

• Lack of ability to establish/enhance variable sediment conditions (e.g., aerobic versus anaerobic, pH, etc.) 

sufficient to effectively support microbial degradation and/or dechlorination;  

• Lack of ability to control the mixing process to mitigate impacts to the water column and surrounding 

environment; 

• Potential need for frequent and potentially sizeable onshore staging areas to support application; and 

• Overall resistance of PCBs to microbial degradation. 

 

A field study was performed by GE in the Housatonic River to assess chemical activation of microbial 

dechlorination on Woods Pond sediments for approximately one year (Bedard et al., 1995, 1998).  In this study, 

two caissons were driven 18 to 24 inches into the sediment, and the sediments in each caisson were mixed for 

homogenization twice prior to treatment.  One cell was treated with 2,6-dibromobiphenyl (2,6-BB) as a 

microbial primer and the other was left untreated as a control.  The preliminary results indicated that some 

dechlorination of highly chlorinated PCB congeners could be performed by native microbial populations with 

the addition of 2,6-BB, but significant changes in PCB concentration were not noted (Bedard et al., 1995).  

Further research exhibited positive results for accelerated in situ microbial dehalogenation of PCBs through use 

of brominated biphenyls, but progress was slowed by lack of naturally occurring and effective priming 

compounds, and again significant changes in PCB concentration were not noted (Bedard et al., 1998).  Reasons 

that PCBs are resistant to microbial degradation include the following (Renholds, 1998): 

 

• Preferential feeding of microorganisms on other substrates; 

• Microorganisms’ inability to use a compound as a source of carbon and energy; 

• Unfavorable environmental conditions in sediments for propagation of appropriate microorganisms; and 

• Poor contaminant bioavailability to microorganisms. 
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Recent research has identified specific anaerobic microorganisms (Dehalococcoides) that are capable of 

partially dechlorinating PCBs and obtain energy from this process (Bedard et al., 2007).  However, this research 

is still in the early stages and the authors have indicated that more research is necessary before it can be 

determined if this technology can be implemented for full-scale in situ applications.  In addition, the subject 

experiment looked at only an aqueous medium and did not consider any factors that would affect in situ 

sediment applications (e.g., desorption of PCBs).  Further, the experiment used a fresh source of PCBs, but the 

PCBs found in the environment have been “aged,” which may affect the microorganisms’ ability to dechlorinate 

the biphenyl ring.  

 

Overall, this recent research has shown that the microorganisms only partially dechlorinate PCBs, which may 

mean that the form of the PCBs might be altered without reduction in total PCB concentrations in the sediment. 

The research indicates that another mixed culture of organisms previously studied could continue the PCB 

dechlorination process; however, these two groups of microorganisms were not obtained from the same 

source/location (i.e., they have not been found together in the environment).  Therefore, it is likely that the 

sediments of the Rest of River would need to be amended with non-native microorganisms for the 

dechlorination process to occur.  In addition, the microorganism population had to grow to a minimum level 

before measurable dechlorination occurred in this study.  The investigators indicated that this microorganism 

population level is not likely to occur naturally in a sediment environment (such as the Rest of River) and that 

further research would be required to determine the necessary changes to environmental conditions that could 

increase the microorganism population (Bedard et al., 2007). 

 

In light of the fact that in situ biological treatment processes have not yet been sufficiently developed for 

sediments nor been successfully implemented full-scale for PCBs, coupled with the potential concerns regarding 

implementation noted above, there is insufficient precedent or technical information available to retain this 

technology as a potentially viable remedial option for the Housatonic River sediments at this time.  

 

3.4.4 Summary of Evaluation of In Situ  Treatment Technologies for Sediment 
 

Based on the above evaluation, none of the in situ treatment technologies that were evaluated is considered a 

potentially viable remedial option for the Rest of River sediments at the present time.  Although several of the 

technologies have been, in part, demonstrated at a bench- or pilot-scale level, none of the technologies has been 

successfully demonstrated full-scale with PCBs in sediment.  The lack of success of these technologies in 
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reducing PCB concentrations is governed in part by the fact that, by their nature, PCBs are persistent 

compounds. 

 

Although each technology presents its own individual challenges, in general adding media (e.g., stabilization 

agent, chemical reagent, microorganisms, etc.) to sediment through the water column is difficult at best. 

According to the EPA, “developing an effective in-situ delivery system to add and mix the needed levels of 

reagents to contaminated sediment is more problematic” (EPA, 2005a).  Delivery systems are affected by the 

depth of water and river bottom substrate; a layer of cobble and/or gravel at the sediment surface will likely be 

difficult to penetrate in these application situations.  Many of these technologies may require multiple on-shore 

staging areas to promote application.  Further, once the added media are introduced into a dynamic river system, 

it is difficult to control the endpoint of the application.  Several of these technologies require significant mixing 

of sediment in order to promote success, and resuspension created by the mixing process may be difficult to 

control or manage in areas of variable river conditions (e.g., increased river velocities, uneven river bottom, 

deep water, etc.)  There is a need for more successful bench/pilot-scale testing showing some promise at 

overcoming the challenges noted above before full-scale implementation is considered.  However, GE will re-

evaluate these technologies during the CMS if future information or test results become available indicating that 

any of them may prove to be a potentially effective and implementable option for application to the Rest of 

River sediments.   

 

3.5 Evaluation of Identified In Situ  Treatment Technologies for Soil 
 

In the CMS Proposal, in situ physical treatment of floodplain soil was carried forward for secondary screening 

because it has been used at a limited number of sites with PCB-impacted soils.  However, that process option 

was not retained for further evaluation in the CMS due a number of issues relating to its effectiveness and 

implementability.  In situ chemical and thermal treatment processes for soil were screened out in the initial 

screening step because such process have not been successfully demonstrated full-scale to address PCBs in soil.  

Similarly, although aerobic and anaerobic biodegradation of PCBs are known to occur both naturally and 

through enrichment, in situ biological treatment for soil was also screened out in the initial screening step 

because no in situ biological processes or sites were identified in the literature where significant reductions in 

PCB concentrations have been documented.  Additional information and justification for the screening of each 

of these in situ treatment process options for floodplain soil are provided in the following subsections. 
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3.5.1 In Situ  Physical Treatment 
 

In situ physical treatment (via immobilization) has been applied at a number of sites employing a variety of deep 

and shallow mixing techniques using Portland cement or some other stabilization agent to reduce the potential 

mobility of contaminants in soils through physical and/or chemical fixation of the contaminants (Lehr, 2004).   

Most of the documented in situ applications have been at sites containing a variety of PAHs and metals, and 

were done to address deep soils that would be difficult to excavate and/or performed in part to improve the 

geotechnical characteristics of the soil for subsequent redevelopment (Carleo et. al, 2006; Wilk, 2005; Wilk and 

DeLisio, 2002).  The use of in situ physical treatment to address soils containing PCBs appears to be very 

limited, with only one site demonstration and one full-scale project identified through a literature search and 

discussions with vendors.  A summary of those projects is provided below.. 

 

Physical immobilization was evaluated in 1988 through EPA’s SITE Demonstration Program at a GE service 

shop in Hialeah, FL.  Contaminants of concern included PCBs at concentrations ranging up to 950 mg/kg, as 

well as a variety of volatile organic compounds (VOCs) and metals.  The demonstration process involved deep 

soil mixing using Geo-Con equipment and International Waste Technologies (IWT) HWT-20 cementitious 

additive.  The mixing process was based on a combination of an auger and caisson, which operated in the waste.  

The stabilization/solidification agent was fed into the auger and then into the waste through a hollow stem.  

Inside the caisson, the auger mixed the agent with the waste by a lifting and turning action (EPA, 1989).  The 

test was performed on two 10x20 ft areas to depths up to 18 feet.  Among the objectives, the study was designed 

to evaluate the extent to which the Geo-Con process could immobilize (i.e., reduce the leachability of) the PCBs 

in the soil, evaluate the performance and effectiveness of the mixing process, and assess the potential long term 

durability of the solidified mass.  The conclusions drawn (EPA, 1990) were that:  

(a) immobilization of PCBs appeared likely, although this could not be confirmed due to low PCB 

concentrations in the mixed soil (due to dilution through mixing with lower concentration soils and some 

dilution from the additive) and in the leachate from the treated and untreated soils;  

(b) a modest volume increase of 8.5% occurred, which could provide land contouring difficulties in many 

locations;  

(c) the solidified material showed satisfactory physical properties (e.g., unconfined compressive strengths, 

permeability, and integrity) indicating a potential for long-term durability, but unsatisfactory integrity for 

the freeze/thaw samples, with cumulative relative weight losses ranging from 0.5% to 30 % and averaging 

6.3%; and  
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(d) a dense, low-porosity, monolithic block of treated waste was produced, which groundwater would flow 

around, not through. 

 

In situ stabilization was also implemented as a final remedial component to address in-place soils at the 

Caldwell Trucking Site (NJ) (EPA, 2006a).  The primary constituents of concern at the Caldwell site were lead, 

cadmium, and VOCs.  PCBs were also detected in soil stabilized at the site at concentrations below 50 mg/kg.  

In total, approximately 40,000 cubic yards of soil were stabilized in place using an excavator, to depths up to 35 

feet, using Portland cement.  The stabilization process was suspended for 17 months due to high levels of odors 

and emissions coming from the soils, which were addressed through construction of a soil vapor extraction 

system.  The treatment process created a large monolithic block of concrete/soil, which was bulked by 

approximately 20% (protruding above grade) due to the addition of concrete slurry.  Once complete, a 2-foot 

soil cover was placed over the treatment area and seeded (Hebert, 2007).  Although no specific data were found, 

review of a 5-year review report by EPA indicated that the stabilization of contaminated soil was “intact and in 

good repair,” and that it “has greatly reduced the potential for exposure and mobility of site related 

contaminants” (EPA, 2002b). 

 

Given its prior use at these sites (despite the considerations discussed above), in situ physical treatment of soils 

(via immobilization) was retained for secondary screening under the effectiveness and implementability criteria, 

as discussed below.   

 

If applied to the Housatonic River floodplain soils, physical immobilization would involve mixing the 

floodplain soils in situ with Portland cement or some other stabilization agent to reduce the bioavailability of 

PCBs in the soils.  For areas with extensive vegetation, clearing, grubbing, and site grading would be required 

prior to implementation.  This option could be implemented alone or may need to be combined with other 

technologies/process options.  For example, to maintain flood storage capacity in the area, soil removal might be 

required prior to soil stabilization so as to accommodate the increased volume that would be caused by the 

addition of the stabilization agent and/or to accommodate a soil cover, which may need to be placed over the 

stabilized soils to support vegetative growth. The impact of using certain stabilization agents on surface 

water/groundwater movement and interaction would also need to be considered. 

 

Effectiveness – Physical immobilization could reduce the bioavailability of PCBs in floodplain soils, thereby 

reducing the potential for human or ecological exposure.  For those sites noted above where in situ physical 
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treatment has been implemented, the bioavailability was essentially reduced by converting the soils into a 

cement-like monolithic block.  While a cement-like product may be acceptable at an industrial site where the 

potential for leaching to groundwater is the primary driver, use of such a product in the Housatonic floodplain 

would greatly inhibit the functional value of the soils, requiring a new soil cover to be placed over the top of the 

solidified material to sustain vegetation and provide habitat for floodplain organisms.  Since the concentration of 

PCBs in the soil matrix is not significantly reduced through the physical immobilization process, the 

effectiveness of this technology using non-cement additives (if one were identified) at reducing the 

bioavailability to organisms which ingest soil is questionable, and would likely also require placement of a clean 

soil cover.  Additional problems and challenges noted at the Hialeah site, which would also need to be 

considered for the Housatonic River floodplain soils, include volume increase and freeze/thaw integrity issues.    

 

Implementability – It is currently assumed that the equipment, materials, and operating personnel needed to 

implement in situ physical treatment in the Housatonic River floodplain would be readily available.  However, 

there could be some technical and administrative issues, such as incompatibility with future uses of floodplain 

soils and restoration options (i.e., may not be able to support vegetative growth), flood storage issues due to 

volume expansion during implementation of this option, and potential difficulty obtaining permission from 

property owners to carry out the immobilization on their properties.  None of these were issues at the Hialeah, 

FL. and Caldwell, NJ sites, because both are industrial sites, and physical treatment was performed to support 

future site use without consideration for use and inhabitance by wildlife or potential wetlands restoration.  Also, 

this option is best suited for deeper applications within a relatively small footprint, rather than a potentially 

large, shallow-depth application such as the floodplain soils of the Housatonic River.  Unlike the Housatonic 

River floodplain soils, the use of in situ physical treatment at the Hialeah, FL. and Caldwell, NJ sites was driven 

by the presence of deep soils requiring remediation (up to 35 feet deep) and the fact that excavation to such 

depths was deemed impracticable.  Finally, this option would be costly to implement given the relatively 

shallow vertical distribution of PCBs in the floodplain soil (which would make this an expensive remedy per 

unit area applied) and the likely need to remove material prior to or following implementation to accommodate 

flood storage capacity. 

 

Due to potential effectiveness and implementation issues noted above and the relatively high implementation 

costs compared to other more proven and effective floodplain soil remedial options, physical immobilization has 

not been retained for further evaluation as a floodplain soil remedial option at this time.   
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3.5.2 In Situ  Chemical Treatment 
 

In situ chemical treatment processes have not been successfully demonstrated full-scale for PCBs in soil.  EPA 

has noted that while injecting chemical surfactants/solvents to treat soils is common in oil field applications, “it 

has found limited application in the environmental arena” (EPA, 2006b). 

 

Several chemicals that are known to break down PCBs have been identified in the laboratory.  Fenton’s reagent, 

a form of chemical oxidation, has been found to be an effective method of remediating PCB-impacted soils 

through oxidation by hydroxyl radicals.  The toxicity of the parent PCB, potential Fenton’s remediation 

byproducts, and the byproduct mixture may require further evaluation (Satoh et al., 2003).  As another example, 

nanoscale zero-valent iron has been shown to dechlorinate PCB; however, a study reporting this noted that pilot 

and full-scale field tests are ultimately needed to further assess the appropriateness of these technologies 

(Mikszewski, 2004). 

 

In addition, Oil-Free Technologies, Inc. has developed a proprietary enzyme mixture (Enzymmix) which is 

reported to be able to break down PCBs and which has been demonstrated in laboratory tests on soils.  That 

technology was discussed in Section 3.4.2.  As explained in that section, the effectiveness of this technology is 

uncertain since the tests were not conducted under air-tight conditions and hence the faction of PCBs lost to 

volatilization is unknown (EPA, 2005b).  In addition, there is no documentation regarding the toxicological 

effects of the enzyme mixture, and it is unclear how its migration would be controlled or how it would be 

recovered from the subsurface.  As noted above, in response to a request from HRI to evaluate Enzymmix for 

possible application at the Housatonic River site, EPA concluded that this process would not be evaluated under 

the SITE Demonstration Program due to incomplete data from previous studies and an absence of demonstrated 

performance (EPA, 2005c). 

 

General problems associated with the implementation of in situ chemical treatment processes in soils include the 

following: 

 

• Effectiveness can be greatly affected by site stratigraphy, soil oxidant demand, and pH; 

• Multiple applications are needed when using chemical oxidants; some unreacted oxidants may remain in the 

subsurface (EPA, 2006b); 
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• Land disposal restrictions and underground injection-related regulations may limit the viability of using 

chemical treatment (EPA, 2006b); and 

• Byproducts from oxidation may present additional toxicity issues that would need to be further evaluated as 

part of a bench scale and/or pilot study. 

 

Given these problems, in situ chemical treatment is not considered a potentially viable remedial option for the 

Housatonic River floodplain soils at this time. 

 

3.5.3 In Situ  Biological Treatment 
 

In situ biological treatment processes have not been successfully demonstrated full-scale for PCBs in soil.  

While aerobic and anaerobic biodegradation of PCBs are known to occur both naturally and through enrichment 

(e.g., through addition of nutrients and/or microbes which are know to degrade PCBs), no processes or sites 

were identified in the literature where significant reductions in PCB concentrations have been documented.  

 

One study (Mikszewski, 2004) assessed the potential for anaerobic and aerobic biodegradation of PCBs.  The 

study concluded that, despite years of research and many promising leads, an effective biodegradation in situ 

remediation technique for PCB-contaminated soils and sediments does not exist.  It was also recognized by the 

author that the controversial use of genetically modified organisms (such as used in this research) must be 

carefully monitored. 

 

In 1998, Green Mountain Laboratories, Inc. (GML) and the EPA conducted a SITE project to evaluate the 

effectiveness of a bioremediation process for the treatment of PCB contaminated soils at the Beede Waste 

Oil/Cash Energy Superfund site in Plaistow, NH.  The treatment process involved inoculation/augmenting of the 

PCB contaminated soils with bulk microbial inoculum and nutrients, allowing the microbes to aerobically 

degrade the PCBs.  The bulk inoculum was produced on-site by the developer using animal feed-grade oatmeal 

as the substrate, shredded pine needles that provided certain specific co-metabolite compounds, nutrients and a 

proprietary consortium of microorganisms believed capable of degrading the PCBs to their eventual endpoints 

(carbon dioxide and mineral halides).  The results of the field evaluation of the technology, which are based on 

the data collected from the treatability study conducted in the third quarter of 1998, indicated no 

removal/degradation of the PCBs (EPA, 2005a). 
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In general, the problems associated with implementation of in situ biological treatment processes in soils 

include:  

 

• Lack of an effective nutrient/chemical delivery and containment system for materials injected or mixed into 

the soils to promote degradation (Renholds, 1998);  

• Difficulty in identifying the microbes responsible for PCB biodegradation/dechlorination; 

• Inability to achieve low ppm residual PCB concentrations;  

• Inability to establish/enhance variable sediment conditions (e.g., aerobic versus anaerobic, pH, etc.) to a 

sufficient degree to effectively support microbial degradation and/or dechlorination; and  

• Overall resistance of PCBs to microbial degradation. 

 

Given these problems, in situ biological treatment of soils has not been retained as a potentially viable remedial 

option for the Housatonic River floodplain soils at this time. 

 

3.5.4 In Situ  Thermal Treatment 
 

In situ thermal treatment has been pilot tested at several sites containing PCBs.  The technology was applied in a 

field application in Glens Falls (NY), where near-surface PCBs were detected at concentrations up to 5,000 

ppm.  Following treatment, PCB concentrations were reportedly reduced to less than 2 ppm (TerraTherm 

Environmental Services, 1997).  In another case study, in situ thermal treatment was tested at a 30-acre Naval 

facility in Ferndale, CA, which contained PCBs in soils at concentrations up to 860 ppm.  From September 1998 

to February 1999, approximately 1,000 cubic yards (cy) of PCB-impacted soils were treated using in situ 

thermal treatment. Treatment goals were met in the bulk of the treatment area with the exception of one portion 

(178 cy) where elevated PCB concentrations remained (EPA, 2007b).  

 

Despite these pilot tests, in situ thermal treatment processes have not been implemented full-scale to address 

PCBs in floodplain soils similar to those in the Rest of River.  The problems with such application of in situ 

thermal treatment processes include the following:  
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• The process boils off water in the soil before it boils off the contaminants (the maximum achievable 

temperature is 212 degrees Fahrenheit (°F) until all of the water is boiled off).  In locations where the 

control of soil moisture would be difficult (e.g., such as in soils that are saturated by surface waters), this 

technology cannot be used effectively unless the soils are excavated and treated above ground.  Therefore, 

the high temperatures would likely need to be applied over a period of days depending on the water content 

of the soils being treated (Iben et al., 1996). 

• In situ thermal treatment would require the installation of numerous electrodes and/or injection/extraction 

wells to allow for sufficient coverage.  If thermal treatment were applied to the floodplain soils at 

temperatures sufficient to volatilize or destroy the PCBs (700 to 900 degrees Celsius [°C]), the soils would 

need to be amended with nutrients or removed/covered with new soil (if vitrified) following treatment to 

support vegetative growth. 

• The effectiveness of in situ thermal treatment can be limited by the presence of large inclusions in the area 

to be treated.  Inclusions are highly concentrated contaminant layers, void volumes, containers, metal scrap, 

general refuse, demolition debris, rock, or other heterogeneous materials within the treatment volume.  

• Thermal treatment could vitrify the soils, which would form a glass-like monolithic product.  The treated 

material may not readily support vegetative growth following treatment.  If needed, the addition of soil on 

top of the treated material to support vegetative growth would reduce the available floodplain storage 

capacity. 

 

Given these problems and potential drawbacks with applying in situ thermal treatment to floodplain soils, 

coupled with the lack of use of this technology full-scale at a similar site, in situ thermal treatment of soil has 

not been retained at this time as a potentially viable remedial option for the Rest of River floodplain soils. 

 

3.5.5 Summary of Evaluation of In Situ  Treatment Technologies for Soil 
 

Since in situ physical treatment (immobilization) has been applied at a limited number of PCB sites, it was 

subject to secondary screening.  However, it was eliminated during the secondary screening because it may be 

incompatabile with future floodplain uses and vegetative restoration options, may cause flood storage or 
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freeze/thaw issues due to volume expansion during implementation, and is best suited for deeper applications 

within a relatively small footprint, rather than a potentially large, shallow-depth application such as the Rest of 

River floodplain soils.  In situ biological, chemical, and thermal treatment processes were eliminated during 

initial screening because none of these technologies has been applied full-scale for soils containing PCBs at a 

site similar to the Housatonic River floodplain and because each has additional implementation issues as 

described above.  Nevertheless, GE will re-evaluate these technologies during the CMS if future information or 

analyses become available indicating that any of them may prove to be a potentially effective and 

implementable option for application to the Rest of River floodplain soils.   
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APPENDIX B 

Evaluation of Rail Transport Option 

In its September 9, 2008 comments on the CMS Report, EPA, in General Comment 5, 
directed GE to “submit an evaluation of the use of rail as a transportation option for potential 

offsite disposal.”  To assist in responding to this comment, GE retained the services of R.L. 
Banks and Associates, Inc. (RLBA), of Arlington, Virginia, a rail consulting firm, to evaluate 
the feasibility of transporting excavated materials from the Housatonic River and floodplain 
by rail to an appropriate off-site disposal facility or facilities.  RLBA’s evaluation was limited 

to the physical/technical feasibility of rail transportation of these materials.  Based on its 
evaluation, RLBA concluded that rail transport of the excavated materials would be 
technically feasible.  The bases for that conclusion were previously provided in GE’s 

Response to General Comment 5 in its Response to EPA’s Interim Comments on CMS 
Report (Interim Response; March 2009) and are reiterated below.  

The initial question in this evaluation related to the availability of suitable rail service in the 
Rest of River area.  It was found that the Housatonic Railroad Company, Inc. (HRRC) 
operates regularly scheduled freight train operations over its tracks in close proximity to the 
Housatonic River in the area between Pittsfield and Housatonic, Massachusetts.  In 
preliminary discussions, HRRC indicated that it has adequate rail infrastructure and 
locomotive power to handle the anticipated volumes of materials at the anticipated 
production rates under the CMS alternatives.  HRRC’s main line is capable of handling cars 

of 286,000 pounds (lbs) gross loading, the de facto industry standard.  The trackage that 
would support project shipments is maintained to a mixture of Federal Railway 
Administration (FRA) Class 1 and Class 2 standards, permitting freight operations at 10 and 
25 miles per hour (mph), respectively.  Based on RLBA’s spot checks and conversations 

with HRRC, this trackage is actively maintained and would appear to be adequate to handle 
rail cars containing project materials, although this would need to be confirmed by an on-
track inspection. 

While the HRRC maintains tracks in relatively close proximity to the River in some sections, 
it is important to note that it is impractical to load railroad cars when they are located on an 
active railroad line because it is inherently unsafe and would interfere with existing 
operations.  Therefore, another important factor is the availability of loading areas that either 
exist or could be constructed to facilitate the staging of empty railcars, the loading of 
railcars, and the switching/movement of loaded cars into the traffic flow of the rail line.  A 
preliminary review indicated that potential loading sites exist adjacent to or in very close 
proximity to the HRRC tracks, some of which already feature at least some rail 
infrastructure.  If one of these potential sites were viable, it would limit the need to construct 
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entirely new staging/loading tracks, although some new tracks would likely need to be 
constructed.  At this time, it is anticipated that a single rail loading site would be selected 
and then configured appropriately to allow the loading of railcars.  RLBA estimates that 
about 3.5 acres would be needed for the construction of the loading areas, with an 
additional four acres in an elongated shape to support the construction of new tracks. 

Once dewatered (as necessary) at the temporary staging areas near the River, the 
excavated materials would be transported by trucks to the rail loading site, using trucks 
similar to those considered for transport to off-site landfills.  Materials subject to regulation 
under the Toxic Substances Control Act (TSCA) and non-TSCA materials would be 
segregated in separate storage and loading areas.  The TSCA and non-TSCA materials 
would then be loaded into conventional open-top, low-side gondola railcars, again keeping 
those materials segregated.  It is anticipated that the cars would be lined with a “Super 

Sack” or similar plastic disposable liner, which would be closed over the top to form a 
watertight wrapping.  It is unlikely that railcars would be provided by the railroads; therefore 
GE would need to procure the cars elsewhere through either purchase or lease.   

Rail service to and from the loading site would be provided by HRRC.  After loading, the 
outbound loaded railcars would need to be moved by HRRC to an interchange with a 
longer-haul railroad.  HHRC has an existing interchange with CSX Transportation, Inc. 
(CSX) in Pittsfield, to which HHRC currently sends (and receives) a train every day 
(averaging about 30 to 35 cars per day).  The additional railcars holding project materials 
could be added to that train.  That interchange track can hold over 200 cars, which should 
be sufficient to handle the movement of project materials as well as the existing freight 
volume.  From that interchange, the loaded cars would be moved by CSX, and perhaps 
subsequently other railroads, to an appropriate off-site landfill or landfills, as discussed 
below. 

In assessing the feasibility of rail transport as described above, RLBA considered a range of 
removal volumes and corresponding project durations, based on the sediment and 
floodplain remedial alternatives under evaluation.  The minimum volume was based on a 
combination of alternatives SED 3 and FP 2 (approximately 190,000 in situ cy of removal), 
with an estimated overall project duration of slightly less than 10 years.  The maximum 
volume was based on a combination of SED 8 and FP 7 (approximately 2.9 million in situ cy 
of removal), with an estimated overall project duration of approximately 50 years.  It was 
estimated that the minimum material volume generated by the project would result in about 
660 carloads of TSCA material (about one-half carload per day) and about 3,400 carloads 
of non-TSCA material (about two carloads per day during most of the project, peaking at 
three carloads per day in the last year).  RLBA concluded that these are acceptable 
volumes for rail transport.  Under the maximum removal scenario, it was estimated that the 
project would result in about 9,900 carloads of TSCA material (ranging from about one to 
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four carloads per day) and about 37,000 carloads of non-TSCA material (ranging from three 
to eight carloads per day during most of the project to 12 carloads per day late in the 
project).  It was concluded that these volumes could be handled by the railroads and would 
not overwhelm their capacities.  It was further concluded that rail service would likely be 
available for the duration of the project, even up to the maximum duration of approximately 
50 years, although projections that far into the future are uncertain.  

The estimated volumes for this project would not be sufficient to warrant the use of unit 
trains (in which all cars in a train are dedicated to carrying project materials).  Instead, at the 
HRRC/CSX interchange, project cars would be included on trains in general freight service 
and would be forwarded as part of general freight trains along the various routes of CSX 
and potentially other long-haul Class 1 railroads (with additional interchanges as necessary) 
until the selected landfill location(s) were reached. 

Finally, the evaluation of rail feasibility included an assessment of the availability of rail-
served landfills with the physical capability and regulatory approvals to unload, handle, and 
dispose of TSCA and non-TSCA materials.  RLBA confirmed the availability of numerous 
such landfills at the present time, including both TSCA and non-TSCA landfills, located in a 
number of states outside of Massachusetts.  Upon arrival of the loaded railcars at the 
selected landfill(s), the contained materials would be unloaded and disposed of by the 
landfill operator.  The empty railcars would then be returned to the loading facility via the 
reverse route.  However, the potential availability of off-site landfills served by rail over 
project durations as long as 50 years is uncertain. 

Based on the foregoing considerations, RLBA concluded that rail transport of the excavated 
Rest of River sediments and soils to off-site landfill(s) appears to be a technically feasible 
option. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 1 (no action) would 
not achieve chronic aquatic life criterion in MA, 
but would in CT.  Where not achieved, this 
criterion should be waived under CERCLA and 
National Contingency Plan (NCP) on ground 
that actions necessary to achieve it would 
result in greater risk to the environment than 
SED 1 (CERCLA § 121(d)(4)(B); 40 CFR § 
300.430(f)(1)(ii)(C)(2)). See Revised CMS 
Report, Section 6.1.4. 

Model also indicates that SED 1 would not 
achieve human health criterion in any reaches.  
That criterion should be waived under 
CERCLA and NCP as technically 
impracticable to attain (CERCLA § 
121(d)(4)(C); 40 CFR § 300.430(f)(1)(ii)(C)(3)) 
because it is below current ability to measure 
and would not achieved by any sediment 
alternative.  See Revised CMS Report, 
Section 6.1.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 1 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

The current CT human health criterion is not 
an ARAR.     

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDHP), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish.   

To be considered. Would be considered in SED 1 through 
continuation and maintenance of this advisory, 
including appropriate steps to inform anglers 
about the advisory, for as long as considered 
necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. Would be considered in SED 1 through 
continuation and maintenance of this advisory, 
including appropriate steps to inform waterfowl 
hunters about the advisory, for as long as 
considered necessary by the MDPH. 



 
 
 

Table S-1.a:  Alternative SED 1 – Potential Chemical-Specific ARARs 
 

 
Page 4 of 225  

 

Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.”  

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish. 

To be considered. Would be considered in SED 1 through 
continuation and maintenance of these 
advisories, including appropriate steps to 
inform anglers about the advisories, for as 
long as considered necessary by the CDPH. 
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Statute/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

None 
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Statute/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

None 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 2 would not achieve 
chronic aquatic life criterion in MA, but would 
in CT.  Where not achieved, this criterion 
should be waived under CERCLA and NCP on 
ground that actions necessary to achieve it 
would result in greater risk to the environment 
than SED 2 (CERCLA § 121(d)(4)(B); 40 CFR 
§ 300.430(f)(1)(ii)(C)(2)).  See Revised CMS 
Report, Sections 6.1.4 and 6.2.4. 

Model also indicates that SED 2 would not 
achieve human health criterion in any reaches.  
That criterion should be waived under 
CERCLA and NCP as technically 
impracticable to attain (CERCLA § 
121(d)(4)(C); 40 CFR § 300.430(f)(1)(ii)(C)(3)) 
because it is below current ability to measure 
and would not achieved by any sediment 
alternative.  See Revised CMS Report, 
Sections 6.1.4 and 6.2.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 2 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

Current CT human health criterion is not an 
ARAR.   

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish.   

To be considered. SED 2 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform anglers about the advisory, for as long 
as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 2 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.”  

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish. 

To be considered. SED 2 includes continuation and maintenance 
of these advisories, including appropriate 
steps to inform anglers about the advisories, 
for as long as considered necessary by the 
CDPH. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve 

ARAR 

Federal ARARs 

None  

State ARARs 

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q) 

310 CMR 10.59  

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of release of 
hazardous materials are authorized as a “limited 
project” if they: (a) have no practicable 
alternative, consistent with the MCP, that would 
be less damaging to resource areas; and (b) 
avoid or minimize impacts to resource areas.  In 
addition, under 310 CMR 10.59, they must have 
no adverse effect on estimated habitat of rare 
species.  

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these regulations.  See 310 CMR 
10.02(2)(b)1.g. 

Applicable to sampling and 
monitoring activities within 
waterbodies, stream/pond 
banks, wetlands, or floodplains 

For sampling and monitoring activities 
under SED 2, there is no practicable 
alternative that would be less damaging 
to resource areas; and those activities 
would be conducted in accordance with 
the applicable requirements under the 
Wetlands Protection Act.   

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and construction 
criteria for new and existing dams (302 CMR 
10.14) and requirements for periodic 
inspections of dams (302 CMR 10.07).  These 
regulations exclude dams subject to regulation 
by the Federal Energy Regulatory Commission 
(FERC) (302 CMR 10.04). 

Applicable to existing GE-owned 
dams on Housatonic River in 
Massachusetts.  Not applicable 
to other existing dams in Rest of 
River in Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of these 
state dam safety standards.  In 
any case, even if these 
standards were relevant to non-
GE-owned dams, they would 

GE will meet these requirements at 
dams that it owns (Woods Pond Dam 
and Rising Pond Dam).  Not applicable 
to other dams in Rest of River in 
Massachusetts. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve 

ARAR 

relate to responsibilities of those 
dam owners and are not ARARs 
for SED 2. 

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation. 

Applicable to investigations on 
state or local government lands 
in MA. 

If any archaeological, paleontological, or 
historical site or object is discovered 
during sampling activities under SED 2, 
this requirement for notification and 
preservation would be met. 

Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain types of 
dams; periodic inspections of dams; 
maintenance activities; construction, repair, 
replacement, or removal of dams; and 
notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing dams 
on River in Connecticut, because 
all such dams are subject to 
FERC regulation, which 
preempts application of these 
state dam requirements.  In any 
case, even if these requirements 
were relevant, they would relate 
to responsibilities of the dam 
owners and are not ARARs for 
SED 2. 

Not applicable. 

Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) wetland 
agency for activities that remove material from 
inland wetlands or watercourses; CT DEP 
allowed to issue general permit for minor 
activities with minimal environmental impacts, 
defined to include monitoring and sampling 
(Conn. Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate to 
sampling in Connecticut portion 
of Housatonic River, but no 
permit required. 

Would be attained through coordination 
with CT DEP on sampling in Connecticut 
portion of river. 
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Statute/Regulation Citation * Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve  ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination 
standards and procedures for 
removing PCBs from water, 
organic liquids, and various types 
of surfaces. 

Applicable to 
decontamination of 
equipment used in sampling 
of PCB-containing materials. 

Would be attained through use of proper 
decontamination procedures on 
sampling/monitoring equipment. 

State ARARs 

Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue 
permits to properly accredited 
persons for sampling of fish, 
crustaceans, and wildlife for 
educational and scientific 
purposes, with CT DEP to 
determine number, species, area, 
and method of collection. 

Relevant and appropriate to 
biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 3 would achieve 
chronic aquatic life criterion in all reaches 
using block averaging approach (and would 
achieve that criterion using rolling average 
approach in all reaches except for 1 extra 
exceedance in Reaches 5A and 7G and 4 
extra exceedances in Rising Pond).  See 
Revised CMS Report, Section 6.3.4.    

Model indicates that SED 3 would not achieve 
human health criterion in any reaches.  That 
criterion should be waived under CERCLA and 
NCP as technically impracticable to attain 
(CERCLA § 121(d)(4)(C); 40 CFR § 
300.430(f)(1)(ii)(C)(3)) because it is below 
current ability to measure and would not 
achieved by any sediment alternative.  See 
Revised CMS Report, Sections 6.1.4 and 
6.3.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 3 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

Curent CT human health criterion is not an 
ARAR.    

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 



 
 
 

Table S-3.a:  Alternative SED 3 – Potential Chemical-Specific ARARs 
 

 
Page 16 of 225  

 

Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish.   

To be considered. SED 3 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform anglers about the advisory, for as long 
as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 3 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.” 

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish.  

To be considered. SED 3 includes continuation and maintenance 
of these advisories, including appropriate 
steps to inform anglers about the advisories, 
for as long as considered necessary by the 
CDPH. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative 
with less adverse impact on aquatic 
ecosystem; (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) 
discharge cannot jeopardize the existence 
of any threatened or endangered (T&E) 
species; (d) discharge cannot cause or 
contribute to significant degradation of 
waters of the U.S., including significant 
adverse effects on human health or 
welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic 
values; and (e) discharger must take 
appropriate and practicable steps to 
minimize or mitigate potential adverse 
effects on aquatic ecosystem.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. (including 
wetlands that constitute 
such waters) 

(a)  There are praticable sediment and riverbank 
remediation alternatives with less adverse impact 
on aquatic ecosystem – e.g., SED 10.  Hence, 
the requirement that there be no such alternative 
would not be met.   

(b)  SED 3 would not meet requirement that 
discharge not contribute to violation of state water 
quality standards, since Housatonic River does 
not currently meet numerical MA water quality 
criteria for PCBs; hence, that requirement should 
be waived as technically impracticable to attain. 

(c)  Review of available information indicates that 
SED 3 would not affect any federally listed T&E 
species.    

(d)  SED 3 would cause significant adverse 
effects on aquatic life, aquatic ecosystem, and 
recreational and aesthetic values, as described in 
the Revised CMS Report (Sections 6.3.5.3 and 
6.3.8).  Hence, the prohibition on actions with 
such effects would not be met.   

(e)  SED 3 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on aquatic 
ecosystem.  Despite such steps, however, SED 3 
would have substantial adverse effects on the 
aquatic ecosystem, as noted above.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse 
impacts after all appropriate and 
practicable steps have been taken to avoid 
or minimize the impacts, responsible party 
must implement compensatory mitigation – 
i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This 
requires a mitigation work plan, including 
detailed specifications and descriptions for 
compensatory mitigation.  The regulations 
also require objective performance 
standards, monitoring for at least 5 years, 
and active long-term management and 
maintenance where necessary to ensure 
long-term sustainability.   

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. (including 
wetlands that constitute 
such waters) 

Where SED 3 would have unavoidable adverse 
impacts on the aquatic ecosystem, these 
regulations would require a compensatory 
mitigation plan to address those impacts.  
However, even if such a plan were implemented, 
considerable adverse impacts would remain.  
See Revised CMS Report, Sections 6.3.5.3 and 
6.3.8.     

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. 
Army Corps of Engineers.    

Relevant and appropriate to 
dredging in, and discharge 
of dredge and fill material to, 
navigable waters of the 
U.S., but no permit required. 

Since no permit is required, this requirement 
would be addressed through EPA’s coordination 
with U.S. Army Corps of Engineers regarding 
work in Housatonic River.  

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or 
modify any waterbody must consult with 
federal and state resource agencies to 
ascertain measures to prevent, mitigate, 
and compensate for project-related loss of 
or damage to fish and wildlife resources 
and to provide for the development and 
improvement of such resources.   

Applicable to EPA; relevant 
and appropriate to work in 
river. 

Would be attained through consultation by EPA 
with U.S. Fish and Wildlife Service and MA 
Department of Fish and Game.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such 
waste by a 100-year flood unless 
owner/operator shows that procedures are 
in effect to remove waste safely before 
flood waters can reach facility. 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not  constitute 
RCRA hazardous waste.  
Further, even if some 
materials did constitute such 
waste, these requirements 
would not apply to staging 
areas within Rest of River 
boundary under EPA’s Area 
of Contamination (AOC) 
policy, since those staging 
areas would be located in 
overall area of dispersed 
contamination.  However, if 
any RCRA hazardous waste 
was staged at areas outside 
lateral boundary of Rest of 
River to which AOC policy 
would not apply, these 
requirements would be 
relevant and appropriate to 
such staging areas in 100-
year floodplain.  

In the unlikely event that some excavated 
materials were found to constitute RCRA 
hazardous waste, these requirements would be 
met at any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy .  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste safely 
before flood waters can reach those areas.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including 
a site, building, structure, or object) 
included or eligible for inclusion in the 
National Register of Historic Places 
(NRHP).  This requires:  (a) consultation 
with the State and/or Tribal Historic 
Preservation Offices; (b) identification of 
the project’s “area of potential effects”; (c) 
identification of any listed or eligible historic 
property within that area that could be 

Applicable to EPA; relevant 
and appropriate to federally 
authorized work in areas 
where property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described in 
Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic River 
– Rest of River Project (Phase IA CRA; URS 
Corporation, March 13, 2008). 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

affected by the project; (d) if there is such 
property, determination of whether the 
project would have an adverse impact on 
the property; (e) if so, evaluation of 
alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement on 
such measures or, failing agreement, 
implementation of such measures identified 
by the authorizing agency. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must 
notify Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in public interest.  

Applicable to EPA; relevant 
and appropriate to federally 
authorized work in areas 
where archaeological or 
historic data may be 
present. 

Identification of archaeological or historic data 
potentially affected by SED 3 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be irrevocably 
lost or destroyed by implementation of SED 3, it 
is anticipated that EPA would notify DOI as 
required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or 
structures in a waterbody (below high water 
mark).  Includes standards governing 
engineering and construction of fill and 
structures to be placed in waterbodies 
(9.37) and standards for dredging (9.40), 
including prohibition on dredging in an Area 
of Critical Environmental Concern (ACEC) 
except for sole purpose of fisheries or 
wildlife enhancement.  Also requires 
compliance with other specified 
environmental regulatory programs (9.33).  

Applicable to 
excavation/removal of 
sediments from Housatonic 
River, placement of caps or 
backfill in river, and 
placement of structures in 
river below high water mark 
to aid in excavation, address 
erosion, or restore habitat. 

Since Reach 5A is part of the Upper Houatonic 
ACEC, SED 3 would not comply with the 
prohibition on dredging in an ACEC.  SED 3 
would be designed to meet the other specified 
standards and requirements of these regulations.  
(The other relevant environmental regulatory 
programs referenced in Section 9.33 are 
discussed separately in these ARARs tables.)  
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Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
SED 3. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  
(a) no such discharge is allowed if there is 
a practicable alternative with less adverse 
impact on aquatic ecosystem; (b) 
appropriate and practicable steps must be 
taken to avoid and minimize adverse 
effects on land under water and on 
bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of 
such wetlands (unless waived); (c) there 
must be no discharge that would adversely 
affect estimated habitat of rare wildlife 
species under the Wetlands Protection Act 
or would be to certain designated 
“Outstanding Resource Waters,” including 
certified vernal pools, unless a variance is 
obtained; (d) stormwater discharges must 
be controlled with best management 
practices (BMPs); and (e) there must be no 
substantial adverse impacts to physical, 
chemical, or biological integrity of surface 
waters. 

For dredging and dredged material 
management:  (a) no dredging is allowed if 
there is practicable alternative with less 
adverse impact on aquatic ecosystem; (b) 
appropriate and practicable steps must be 
taken to avoid, minimize, or mitigate 
adverse effects on land under water; (c) 
dredging must be conducted to meet 
performance standards designed to 
minimize impacts on the aquatic ecosystem 
and protect human health; and (d) 
placement of dredged material in an 
intermediate facility for sediment 
management (dewatering, processing, etc.) 
prior to disposal or reuse must meet certain 
requirements, including requirements 
governing method of placement/storage of 

Applicable to 
excavation/removal of 
sediments and bank soils, 
discharge of dredged or fill 
material to waters or 
wetlands, and dredged 
material management at 
temporary staging areas. 

As noted above, there are practicable sediment 
and riverbank remediation alternatives with less 
adverse impact on aquatic ecosystem – e.g., 
SED 10.  Thus, the requirement that there be no 
such alternative would not be met.    

SED 3 would include appropriate and practicable 
steps in an effort to avoid, minimize, or mitigate 
potential adverse effects on land under water and 
on wetlands, but such steps would not prevent 
harm to these resource areas (see Revised CMS 
Report, Sections 6.3.5.3 and 6.3.8).  Under SED 
3, there would be no discharge to Outstanding 
Resource Waters (including certified vernal 
pools), and stormwater discharges would be 
controlled through BMPs.   However, SED 3 
would adversely affect estimated habitat of rare 
wildlife species, because all excavation and 
almost all supporting activities would occur within 
such habitat (see Figure S-3); and SED 3 would 
have substantial adverse impacts on biological 
conditions in the River.  Hence, the prohibition on 
actions with such effects would not be met. 

Excavation activities under SED 3 would be 
designed to meet the specified dredging 
performance standards to the extent practical, but 
would not avoid adverse impacts on the aquatic 
ecosystem or minimize such impacts relative to 
other alternatives (e.g., SED 10).    

The temporary staging areas may not meet the 
requirements that intermediate facilities cannot 
have a permanent adverse impact on state-listed 
rare species or on an ACEC.  Almost all 
temporary staging areas under SED 3 would be 
located in state-mapped Priority Habitat of rare 
species (see Figure S-3) and in the Upper 
Housatonic ACEC, and the permanence of their 
impacts would depend on the uncertain success 
of restoration.   The staging areas would meet the 
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dredged material and siting criteria. other placement and siting requirements for 
intermediate facilities.    

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of 
release of hazardous materials are 
authorized as a “limited project” if they: (a) 
have no practicable alternative, consistent 
with the MCP, that would be less damaging 
to resource areas; and (b) avoid or 
minimize impacts to resource areas, 
including, to the maximum extent 
practicable, minimizing hydrological 
changes, using BMPs during construction 
(including prevention of erosion/siltation); 
implementing mitigating measures, 
providing compensatory storage for lost 
flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable 
to support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 
10.54 - 10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species.   

For areas within 100 feet of stream/pond 
banks or wetlands (buffer zone) or within 
200 feet from river’s edge (Riverfront 
Areas), minor activities such as sampling 
and monitoring are exempt from these 
requirements.  See 310 CMR 
10.02(2)(b)1.g. 

Applicable to SED 3 
response actions that take 
place in waterbodies or in, 
or within 100 feet (buffer 
zone) of, stream/pond banks 
or wetlands or are within 
floodplains or Riverfront 
Areas (extending 200 feet 
from river’s edge) and that 
will alter any such resource 
areas. 

Since SED 3 involves response actions, the 
requirements for “limited projects” would appear 
to apply.  Under those requirements: 

 There are practicable sediment and riverbank 
remediation alternatives that would be less 
damaging to resource areas – e.g., SED 10.  
Thus, the requirement that there be no such 
practicable alternative would not be met.  

 SED 3 would include practicable measures to 
minimize impacts to resource areas, including 
actions to minimize impact of hydrological 
changes during construction, control of 
stormwater discharges during construction 
through BMPs, implementation of mitigation 
measures where necessary, and restoration of 
disturbed vegetation as required.  However, as 
discussed in the Revised CMS Report (Sections 
6.3.5.3 and 6.3.8), these measures would not 
prevent substantial adverse impacts of SED 3 on 
resource areas.  As also discussed in that report 
(Section 6.3.9.1), SED 3 is not anticipated to 
produce any significant loss of flood storage 
capacity of floodplain or to cause an increase in 
flood stage or velocities on river.  

 SED 3 would adversely affect estimated 
habitat of rare wildlife species, because all 
excavation and almost all supporting activities 
would occur within such habitat (see Figure S-3).  
Thus, the prohibition on projects with an adverse 
effect on such habitat would not be met.  

In addition, if SED 3 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
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10.60 – e.g., the prohibition on work that results 
in loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands 
within an ACEC (10.55(4)), and potentially the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).  

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and 
construction criteria for new and existing 
dams (302 CMR 10.14) and requirements 
for periodic inspections of dams (302 CMR 
10.07).  These regulations exclude dams 
subject to regulation by the Federal Energy 
Regulatory Commission (FERC) (302 CMR 
10.04). 

Applicable to existing GE-
owned dams on River in 
Massachusetts.  Not 
applicable to other existing 
dams in Rest of River in 
Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of 
these state dam safety 
standards.  In any case, 
even if these standards 
were relevant to non-GE-
owned dams, they would 
relate to responsibilities of 
those dam owners and are 
not ARARs for SED 3. 

GE will meet these requirements at dams that it 
owns (Woods Pond Dam and Rising Pond Dam).  
Not applicable to other dams in Rest of River in 
Massachusetts. 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirement that no active portion 
of a waste pile may be constructed within 
500-year floodplain.   

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
state hazardous waste 
subject to these standards.  
Further, even if some 
excavated sediments did 
constitute such hazardous 
waste, these requirements 
would not apply to 

In the unlikely event that some excavated bank 
soils were found to constitute state hazardous 
waste subject to these regulations, it may not be 
feasible for some temporary staging areas for 
such waste to meet the requirement that waste 
piles be located outside 500-year floodplain, 
given the need for staging areas to be near the 
river.  In such cases, that requirement should be 
waived as technically impracticable to attain.     
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temporary staging areas for 
such sediments, due to 
exemption from hazardous 
waste regulations for 
dredged materials 
temporarily stored at 
intermediate facility and 
managed under state water 
quality certification and § 
404 of Clean Water Act (310 
CMR 30.104(3)(f)) (see 
Table S-3.c).  However, if 
some excavated bank soils 
were found to constitute 
such hazardous waste, 
these requirements would 
apply to temporary staging 
areas for such waste.   

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize 
a project must notify the Massachusetts 
Historical Commission (MHC) (or the 
project proponent may notify MHC) if the 
project has an area of potential impact that 
could cause a change in the historical, 
architectural, archaeological, or cultural 
qualities possessed by a property listed in 
the State Register of Historic Places.  If 
MHC determines that the project will have 
an adverse impact on a property listed in 
the State Register, the state body, project 
proponent, and MHC must consider 
“prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the 
adverse effects.  If there are, such 
alternatives will be specified in an 
agreement among those parties; and if 
there is no agreement, project cannot 
proceed until state body or project 

Applicable to State; relevant 
and appropriate to State-
authorized work in areas 
where the work would have 
an area of potential impact 
on property(ies) listed in 
State Register.   

Extent to which SED 3 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it would,  
the substantive provisions of these regulations 
would be met – through the process identified in 
Phase IA CRA.     
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proponent responds to the MHC. 

MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, 
any person conducting any activity 
(including construction activity) who 
discovers unmarked human remains 
suspected of being more than 100 years 
old must cease activity and report the 
discovery to state archaeologist for 
evaluation. 

Applicable to excavations or 
construction on state or 
local government lands in 
MA – or, in the case of 
unmarked human remains, 
any lands in MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical site 
or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met. 

Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain 
types of dams; periodic inspections of 
dams; maintenance activities; construction, 
repair, replacement, or removal of dams; 
and notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing 
dams on River in 
Connecticut, because all 
such dams are subject to 
FERC regulation, which 
preempts application of 
these state dam 
requirements.  In any case, 
even if these requirements 
were relevant, they would 
relate to responsibilities of 
the dam owners and are not 
ARARs for SED 3. 

Not applicable. 
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Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) 
wetland agency for activities that remove 
material from inland wetlands or 
watercourses; CT DEP allowed to issue 
general permit for minor activities with 
minimal environmental impacts, defined to 
include monitoring and sampling (Conn. 
Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate to 
sampling in Connecticut 
portion of Housatonic River, 
but no permit required. 

Would be attained through coordination with CT 
DEP on sampling in Connecticut portion of river. 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, it 
is to be considered (TBC), 
rather than an ARAR.  
However, as an order of the 
President, it is applicable to 
and binding on EPA.  

SED 3 would involve some construction activities 
in wetlands (e.g., excavation in Reach 5A, thin-
layer capping in Reach 5C and Woods Pond, 
construction of access roads and staging areas in 
wetlands).  Although there may be no practicable 
alternative (other than MNR) to some 
construction in wetlands, there are practicable 
alternatives with less adverse effect on wetlands 
– e.g., SED 10.  Hence, the requirement that 
there be no such practicable alternative would not 
be met.   

SED 3 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in wetlands 
where practicable, use of erosion and 
sedimentation control measures, and reasonable 
restoration measures for affected wetlands.  
However, restoration measures would not 
prevent considerable harm to wetlands, as 
discussed in the Revised CMS Report, Sections 
6.3.5.3 and 6.3.8..    

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 

A federal agency proposing action in a 
floodplain must consider alternatives to 
avoid adverse effects on the floodplain, and 
if there is no practicable alternative, must 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, it 

SED 3 would involve construction of access 
roads and staging areas in the floodplain.  Since 
these facilities must be located near sediment 
removal areas, they cannot be relocated to avoid 
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Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A  

design or modify the action to minimize 
harm to or within the floodplain. 

is to be considered (TBC), 
rather than an ARAR.  
However, as an order of the 
President, it is applicable to 
and binding on EPA. 

any construction in the floodplain.  However, 
there are practicable alternatives with less 
adverse effects on the floodplain – e.g., SED 10.  
Hence, the requirement that there be no such 
practicable alternative would not be met.   

SED 3 would include practicable measures to 
minimize harm to the floodplain, including erosion 
and sedimentation control measures, reasonable 
restoration measures for affected portions of 
floodplain, and maintenance of existing flood 
storage capacity of the floodplain.  However, 
these measures would not prevent considerable 
harm to the floodplain, as discussed in the 
Revised CMS Report, Sections 6.3.5.3 and 6.3.8.   



 
 
 

Table S-3.c:  Alternative SED 3 – Potential Action-Specific ARARs * 
 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table S-3.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 29 of 225  

  

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing sediments and soils.  Options 
include self-implementing provisions (not 
applicable to sediments) and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated Housatonic 
River sediments and 
bank soils with PCBs ≥ 
50 ppm).  

It is anticipated that, if SED 3 is selected, these 
requirements would be met through EPA 
determination that SED 3 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

Water treatment facilities would be designed to 
meet this requirement. 
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TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

Discharges could not feasibly meet MA water 
quality criteria for PCBs (0.014 and 0.000064 µg/L) 
in receiving waters, since current water quality 
conditions in Housatonic River do not meet those 
criteria.  In addition, it is not anticipated that those 
criteria would be met at the point of discharge.  
EPA used a standard of 0.5 µg/L. for discharges 
from the treatment facility in the 1½ Mile Reach 
Removal Action, and the data from discharges in 
that project were generally in the range of 0.01 to 
0.1 µg/L and often > 0.014 µg/L.  However, this 
ARAR could be met through discharges in 
compliance with instructions from OSC.    

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges to river during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including construction of 
access roads and temporary staging areas, bank 
remediation, and temporary staging of excavated 
materials at staging areas.  
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Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.   

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that SED 3 would not 
adversely affect any federally listed T&E species or 
their critical habitat.    

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
bank soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute RCRA characteristic 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

RCRA regulations for 
generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
excavated materials did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
these requirements would be met prior to any off-
site transport of such waste. 
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RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute RCRA 
hazardous waste.  
Further, even if some 
materials did constitute 
such waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage of hazardous 
waste in piles  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in waste piles 
outside structures. 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the waste piles used for temporary 
staging of such waste would meet these 
requirements with the following exceptions:  (a) 
While these waste piles would meet the single 
liner/leachate collection requirements of § 
264.251(a), they would not meet the requirements 
of § 264.251(c) for a double liner/leachate 
collection system at “new waste pile units” (if 
applicable); and (b) while the waste pile areas 
would contain a run-on control system capable of 
preventing flow onto those areas from a 25-year 
precipitation storm event, it would not be practical 
for some staging areas in the floodplain to have a 
run-on control system capable of preventing flow 
onto those areas from a 25-year flood (see § 
264.251(g)).  These requirements, which were 
developed for permanent hazardous waste storage 
units, are not practical for short-term temporary 
staging areas and thus, if applicable, should be 
waived as technically impracticable to attain. 
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RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy does 
not apply, the temporary staging areas for such 
waste would not meet these requirements since 
they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for temporary staging areas would not be 
practicable, and thus these requirements, if 
applicable, should be waived as technically 
impracticable to attain. 

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy does 
not apply, the temporary staging areas for such 
waste would meet the exception to the storage 
prohibition for the accumulation of such quantities 
as are necessary to facilitate treatment or disposal.  

State ARARs 

Massachusetts Clean 
Water Act – water 
quality certification 
regulations  

(Note:  Listed as 
location-specific 
ARAR in Table S-3.b, 
but also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

 

Same as described for these regulations in 
Table S-3.b.  

Applicable to 
excavation/removal of 
sediments, discharge of 
dredged or fill material to 
waters and wetlands, and 
temporary staging areas 
for excavated sediments. 

Same as described for these regulations in Table 
S-3.b. 
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Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

SED 3 would include use of stormwater BMPs 
during construction of access roads and staging 
areas, bank soil removal and stabilization, and 
operation of staging areas.  These BMPs would be 
designed to meet the MDEP’s specified stormwater 
management standards and would include 
setbacks (~ 25 feet) from receiving waters and 
wetlands where practicable, but setbacks would 
not be feasible for BMPs for bank remediation and 
in areas (if any) where there is no practical 
alternative to siting the staging areas in or adjacent 
to wetlands.   Stormwater BMPs would not be 
necessary or practical for sediment excavation or 
thin-layer capping, since those activities would take 
place within the River.  Any applicable stormwater 
management requirements that could not 
practicably be met should be waived as technically 
impracticable.  

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take”  if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.  

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All excavation and thin-layer capping activities and 
almost all access roads and temporary staging 
areas in SED 3 would occur within Priority Habitat, 
as shown on Figure S-3.  Based on the evaluations 
presented in Appendix L to this Revised CMS 
Report, these activities and facilities would result in 
a “take” of at least 23 state-listed species.  Thus, 
the prohibition on a “take” would not be met.   
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

The state hazardous waste management 
regulations also exempt dredged material 
(even if it constitutes non-PCB state 
hazardous waste) that is temporarily stored 
at an intermediate facility (pursuant to 314 
CMR 9.07(4)) and managed in accordance 
with a state water quality certification and § 
404 requirements under the Clean Water Act 
(see 310 CMR 30.104(3)(f)).  

Applicable to determining 
whether excavated 
sediments and bank soils 
would constitute 
hazardous waste under 
state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute non-PCB state 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

Note:  It is not expected that excavated materials would constitute non-PCB state hazardous waste.  However, for sediments, even if some excavated sediments did 
constitute such hazardous waste, the following Massachusetts hazardous waste management requirements are considered inapplicable to temporary staging areas for such 
sediments due to the exemption from the hazardous waste regulations for dredged materials temporarily stored at an intermediate facility and managed under state water 
quality certification and § 404 of Clean Water Act (310 CMR 30.104(3)(f)).  Hence, these requirements have been evaluated based solely on their potential applicability to 
temporary staging areas that are used for excavated bank soils.  
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Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 
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Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table S-3.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain (given the need for proximity to 
the river) or outside wetlands; (b) it is unknown 
whether such sites would overlie a “potential public 
underground drinking water source” (defined as a 
groundwater source capable of yielding 100 gpm 
or more of water and with less than 10,000 mg/L of 
total dissolved solids); and (c) it is not certain 
whether some areas could be designed and 
constructed with a 200-foot buffer zone to 
fenceline.  Any such requirements that could not 
feasibly be met should be waived as technically 
impracticable.     

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage of hazardous 
waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while these areas would 
contain run-on and runoff control systems capable 
of handling a 100-year precipitation storm event, 
some staging areas in the floodplain would not 
have such systems capable of preventing flow onto 
those areas, or controlling runoff during a 100-year 
flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable, could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles for such waste at temporary 
staging areas would not meet these requirements 
since they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable. 

Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 
26-303 through 
26-316 

Requires state agency to:  (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence of 
a listed endangered or threatened species or 
result in destruction or adverse modification 
of habitat essential to such species, unless 
an exemption is granted; and (b) take all 
reasonable measures to mitigate any 
adverse impacts of the proposed action on 
such species or habitat.  Prohibits “taking” of 
endangered or threatened species, except 
where State determines that a proposed 
action would not appreciably reduce 
likelihood of survival or recovery of the 
species.     

This statute is not 
applicable or relevant 
and appropriate to SED 3 
because implementation 
of SED 3 is not expected 
to have any adverse 
impact on endangered or 
threatened species or 
their habitat in 
Connecticut, or to cause 
a “taking” of such 
species.  

Not applicable. 
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Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue permits to 
properly accredited persons for sampling of 
fish, crustaceans, and wildlife for educational 
and scientific purposes, with CT DEP to 
determine number, species, area, and 
method of collection. 

Relevant and appropriate 
to biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of SED 3. 

Use of Area of 
Contamination (AOC) 
Concept During 
RCRA Cleanups 
(EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an area of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated sediments or 
bank soils were to constitute RCRA hazardous 
waste, the technical RCRA requirements for a 
hazardous waste storage facility would not apply to 
temporary staging areas located within the 
boundary of the Rest of River area, because those 
areas would be within the overall area of dispersed 
contamination.  
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 4 would achieve 
chronic aquatic life criterion in all reaches 
using block averaging approach (and would 
achieve that criterion using rolling average 
approach in all reaches except for 1 extra 
exceedance at 2 locations in PSA and 1-4 
extra excedances at 4 locations in Reaches 7 
and 8).  See Revised CMS Report, Section 
6.4.4.    

Model indicates that SED 4 would not achieve 
human health criterion in any reaches.  That 
criterion should be waived under CERCLA and 
NCP as technically impracticable to attain 
(CERCLA § 121(d)(4)(C); 40 CFR § 
300.430(f)(1)(ii)(C)(3)) because it is below 
current ability to measure and would not 
achieved by any sediment alternative. See 
Revised CMS Report, Sections 6.1.4 and 
6.4.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 4 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

The current CT human health criterion is not 
an ARAR.     

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish.   

To be considered. SED 4 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform anglers about the advisory, for as long 
as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 4 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.”  

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish. 

To be considered. SED 4 includes continuation and maintenance 
of these advisories, including appropriate 
steps to inform anglers about the advisories, 
for as long as considered necessary by the 
CDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative with 
less adverse impact on aquatic ecosystem; 
(b) discharge cannot cause or contribute to 
violation of state water quality standard or 
toxic effluent standard; (c) discharge cannot 
jeopardize the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health 
or welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic values; 
and (e) discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

(a)  There are practicable sediment and riverbank 
remediation alternatives with less adverse impact 
on aquatic ecosystem – e.g., SED 10.  Hence, 
the requirement that there be no such alternative 
would not be met.    

(b)  SED 4 would not meet requirement that 
discharge not contribute to violation of state water 
quality standards, since Housatonic River does 
not currently meet numerical MA water quality 
criteria for PCBs; hence, that requirement should 
be waived as technically impracticable to attain. 

(c)  Review of available information indicates that 
SED 4 would not affect any federally listed T&E 
species.   

(d)  SED 4 would cause significant adverse 
effects on aquatic life, aquatic ecosystem, and 
recreational and aesthetic values, as described in 
the Revised CMS Report (Sections 6.4.5.3 and 
6.4.8).  Hence, the prohibition on actions with 
such effects would not be met.   

(e)  SED 4 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on aquatic 
ecosystem.  Despite such steps, however, SED 4 
would have substantial adverse effects on the 
aquatic ecosystem, as noted above. 
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse 
impacts after all appropriate and practicable 
steps have been taken to avoid or minimize 
the impacts, responsible party must 
implement compensatory mitigation – i.e.,  
the restoration, creation, enhancement, or (in 
some circumstances) preservation of aquatic 
resources.  This requires a mitigation work 
plan, including detailed specifications and 
descriptions for compensatory mitigation.  
The regulations also require objective 
performance standards, monitoring for at 
least 5 years, and active long-term 
management and maintenance where 
necessary to ensure long-term sustainability.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

Where SED 4 would have unavoidable adverse 
impacts on the aquatic ecosystem, these 
regulations would require a compensatory 
mitigation plan would be necessary to address 
those impacts.  However, even if such a plan 
were implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 6.4.5.3 and 6.4.8.        

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. Army 
Corps of Engineers.  

Relevant and appropriate 
to dredging in, and 
discharge of dredge and fill 
material to, navigable 
waters of the U.S., but no 
permit required. 

Since no permit is required, this requirement 
would be addressed through EPA’s coordination 
with U.S. Army Corps of Engineers regarding 
work in Housatonic River.  

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or modify 
any waterbody must consult with federal and 
state resource agencies to ascertain 
measures to prevent, mitigate, and 
compensate for project-related loss of or 
damage to fish and wildlife resources and to 
provide for the development and 
improvement of such resources.   

Applicable to EPA; 
relevant and appropriate to 
work in river. 

Would be attained through consultation by EPA 
with U.S. Fish and Wildlife Service and MA 
Department of Fish and Game.   
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Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such waste 
by a 100-year flood unless owner/operator 
shows that procedures are in effect to 
remove waste safely before flood waters can 
reach facility. 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
RCRA hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements would 
not apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
lateral boundary of Rest of 
River to which AOC policy 
would not apply, these 
requirements would be 
relevant and appropriate to 
such staging areas in 100-
year floodplain. 

In the unlikely event that some excavated 
materials were found to constitute RCRA 
hazardous waste, these requirements would be 
met at any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For any 
such staging areas, procedures would be 
instituted to remove any hazardous waste safely 
before flood waters can reach those areas.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including a 
site, building, structure, or object) included or 
eligible for inclusion in the National Register 
of Historic Places (NRHP).  This requires:  
(a) consultation with the State and/or Tribal 
Historic Preservation Offices; (b) 
identification of the project’s “area of 
potential effects”; (c) identification of any 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described in 
Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic River 
– Rest of River Project (Phase IA CRA: URS 
Corporation, March 13, 2008). 
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listed or eligible historic property within that 
area that could be affected by the project; (d) 
if there is such property, determination of 
whether the project would have an adverse 
impact on the property; (e) if so, evaluation 
of alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement on 
such measures or, failing agreement, 
implementation of such measures identified 
by the authorizing agency. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must notify 
Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in the public interest. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by SED 4 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be irrevocably 
lost or destroyed by implementation of SED 4, it 
is anticipated that EPA would notify DOI as 
required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or structures 
in a waterbody (below high water mark).  
Includes standards governing engineering 
and construction of fill and structures to be 
placed in waterbodies (9.37) and standards 
for dredging (9.40), including prohibition on 
dredging in an Area of Critical Environmental 
Concern (ACEC) except for sole purpose of 
fisheries or wildlife enhancement.  Also 
requires compliance with other specified 
environmental regulatory programs (9.33).  

Applicable to 
excavation/removal of 
sediments from 
Housatonic River, 
placement of caps or 
backfill in river, and 
placement of structures in 
river below high water 
mark to aid in excavation, 
address erosion, or restore 
habitat. 

SED 4 would not comply with the prohibition on 
dredging in an ACEC.   SED 4 would be designed 
to meet the other specified standards and 
requirements of these regulations.   (The other 
relevant environmental regulatory programs 
referenced in Section 9.33 are discussed 
separately in these ARARs tables.)  
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Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
SED 3. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to avoid 
and minimize adverse effects on land under 
water and on bordering or isolated vegetated 
wetlands, including 1:1 restoration or 
replication of such wetlands (unless waived); 
(c) there must be no discharge that would 
adversely affect estimated habitat of rare 
wildlife species under the Wetlands 
Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a 
variance is obtained; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) there 
must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

For dredging and dredged material manage-
ment:  (a) no dredging is allowed if there is 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to 
avoid, minimize, or mitigate adverse effects 
on land under water; (c) dredging must be 
conducted to meet performance standards 
designed to minimize impacts on the aquatic 
ecosystem and protect human health; and 
(d) placement of dredged material in an 
intermediate facility for sediment 
management (dewatering, processing, etc.) 
prior to disposal or reuse must meet certain 
requirements, including requirements 
governing method of placement/storage of 
dredged material and siting criteria. 

Applicable to 
excavation/removal of 
sediments and bank soils, 
discharge of dredged or fill 
material to waters or 
wetlands, and dredged 
material management at 
temporary staging areas. 

As noted above, there are practicable sediment 
and riverbank remediation alternatives with less 
adverse impact on aquatic ecosystem – e.g., 
SED 10.  Thus, the requirement that there be no 
such alternative would not be met.      

SED 4 would include appropriate and practicable 
steps in an effort to avoid, minimize, or mitigate 
potential adverse effects on land under water and 
on wetlands, but such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 6.4.5.3 and 
6.4.8).  Under SED 4, there would be no 
discharge to Outstanding Resource Waters 
(including certified vernal pools), and stormwater 
discharges would be controlled through BMPs.   
However, SED 4 would adversely affect 
estimated habitat of rare wildlife species, 
because all remediation and nearly all supporting 
activities would occur within such habitat (see 
Figure S-4); and SED 4 would have substantial 
adverse impacts on biological conditions in the 
River.  Hence, the prohibition on actions with 
such effects would not be met. 

Excavation/dredging activities under SED 4 
would be designed to meet the specified dredging 
performance standards to the extent practical, but 
would not avoid adverse impacts on the aquatic 
ecosystem or minimize such impacts relative to 
other alternatives (e.g., SED 10).    

The temporary staging areas may not meet the 
requirements that intermediate facilities cannot 
have a permanent adverse impact on a state-
listed rare species or on an ACEC.  Almost all 
temporary staging areas under SED 4 would be 
located in state-mapped Priority Habitat of rare 
species (see Figure S-4) and in the Upper 
Housatonic ACEC, and the permanence of their 
impacts would depend on the uncertain success 
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of restoration.  The staging areas would meet the 
other placement and siting requirements for 
intermediate facilities.      

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of release 
of hazardous materials are authorized as a 
“limited project” if they: (a) have no 
practicable alternative, consistent with the 
MCP, that would be less damaging to 
resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage 
for lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable to 
support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 
– 10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species.   

For areas within 100 feet of stream/pond 
banks or wetlands (buffer zone) or within 200 
feet from river’s edge (Riverfront Areas), 
minor activities such as sampling and 
monitoring are exempt from these 
requirements.  See 310 CMR 10.02(2)(b)1.g. 

Applicable to SED 4 
response actions that take 
place in waterbodies or in 
or within 100 feet (buffer 
zone) of stream/pond 
banks or wetlands or are 
within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since SED 4 involves response actions, the 
requirements for “limited projects” would appear 
to apply.  Under those requirements: 

 As noted above, there are practicable 
sediment and riverbank remediation alternatives 
that would be less damaging to resource areas 
(e.g., SED 10).  Thus, the requirement that there 
be no such practicable alternative would not be 
met. 

 SED 4 would include practicable measures to 
minimize impacts to resource areas, including 
actions to minimize impact of hydrological 
changes during construction, control of 
stormwater discharges during construction 
through BMPs, implementation of mitigation 
measures where necessary, and restoration of 
disturbed vegetation as required.  However, as 
discussed in the Revised CMS Report (Sections 
6.4.5.3 and 6.4.8), these measures would not 
prevent substantial adverse impacts of SED 4 on 
resource areas.  Further, as also discussed in the 
Revised CMS Report (Section 6.4.9.1), the caps 
placed in Reaches 5B and 5C could have a 
limited impact on flood storage capacity of the 
floodplain, while the caps placed in the 
backwaters and Woods Pond would not be 
expected to have a significant effect on flood 
storage capacity.  The effect of the placement of 
caps (without removal) on flood storage capacity 
and on flood water elevations and velocity, as 
well as the need for and scope of flood storage 
compensation, would be further evaluated further 
during design.  
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 SED 4 would adversely affect estimated 
habitat of rare wildlife species, because all 
remediation and nearly all supporting activities 
would occur within such habitat (see Figure S-4).  
Thus, the prohibition on projects with an adverse 
effect on such habitat would not be met. 

In addition, if SED 4 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that results 
in loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands 
within an ACEC (10.55(4)), and potentially the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).           

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and 
construction criteria for new and existing 
dams (302 CMR 10.14) and requirements for 
periodic inspections of dams (302 CMR 
10.07).  These regulations exclude dams 
subject to regulation by the Federal Energy 
Regulatory Commission (FERC) (302 CMR 
10.04). 

Applicable to existing GE-
owned dams on River in 
Massachusetts.  Not 
applicable to other existing 
dams in Rest of River in 
Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of 
these state dam safety 
standards.  In any case, 
even if these standards 
were relevant to non-GE-
owned dams, they would 
relate to responsibilities of 
those dam owners and are 
not ARARs for SED 4. 

GE will meet these requirements at dams that it 
owns (Woods Pond Dam and Rising Pond Dam).  
Not applicable to other dams in Rest of River in 
Massachusetts. 
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Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile or surface 
impoundment may be constructed within 
500-year floodplain; and (b) tanks, 
containers, and similar units that are used to 
store hazardous waste, do not receive waste 
from off-site sources, and are located within 
the 100-year floodplain must be floodproofed 
to prevent floodwaters from contacting the 
hazardous waste.   

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
state hazardous waste 
subject to these standards.  
Further, even if some 
excavated sediments did 
constitute such hazardous 
waste, these requirements 
would not apply to 
temporary staging areas 
for such sediments, due 
to exemption from 
hazardous waste 
regulations for dredged 
materials temporarily 
stored at intermediate 
facility and managed under 
state water quality 
certification and § 404 of 
Clean Water Act (310 
CMR 30.104(3)(f)) (see 
Table S-4.c).  However, if 
some excavated bank 
soils were found to 
constitute such hazardous 
waste, these requirements 
would apply to temporary 
staging areas for such 
waste.   

In the unlikely event that some excavated bank 
soils were found to constitute state hazardous 
waste subject to these regulations, it may not be 
feasible for some temporary staging areas for 
such waste to meet the requirement that waste 
piles be located outside 500-year floodplain, 
given the need for staging areas to be near the 
river. .  In such cases, that requirement should be 
waived as technically impracticable to attain.   
The requirement for floodproofing tanks, 
containers, and similar units used to store 
hazardous waste (if any) would be met.     
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Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts 
Historical Commission (MHC) (or the project 
proponent may notify MHC) if the project has 
an area of potential impact that could cause 
a change in the historical, architectural, 
archaeological, or cultural qualities 
possessed by a property listed in the State 
Register of Historic Places.  If MHC 
determines that the project will have an 
adverse impact on a property listed in the 
State Register, the state body, project 
proponent, and MHC must consider “prudent 
and feasible alternatives” that could 
eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those 
parties; and if there is no agreement, project 
cannot proceed until state body or project 
proponent responds to the MHC. 

Applicable to State; 
relevant and appropriate to 
State-authorized work in 
areas where the work 
would have an area of 
potential impact on 
property(ies) listed in State 
Register.   

Extent to which SED 4 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it would,  
the substantive provisions of these regulations 
would be met – through the process identified in 
Phase IA CRA.        

MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, 
any person conducting any activity (including 
construction activity) who discovers 
unmarked human remains suspected of 
being more than 100 years old must cease 
activity and report the discovery to state 
archaeologist for evaluation. 

Applicable to excavations 
or construction on state or 
local government lands in 
MA – or, in the case of 
unmarked human remains, 
any lands in MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical site 
or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  
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Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain types 
of dams; periodic inspections of dams; 
maintenance activities; construction, repair, 
replacement, or removal of dams; and 
notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing 
dams on River in 
Connecticut, because all 
such dams are subject to 
FERC regulation, which 
preempts application of 
these state dam 
requirements.  In any 
case, even if these 
requirements were 
relevant, they would relate 
to responsibilities of the 
dam owners and are not 
ARARs for SED 4. 

Not applicable. 

Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) 
wetland agency for activities that remove 
material from inland wetlands or 
watercourses; CT DEP allowed to issue 
general permit for minor activities with 
minimal environmental impacts, defined to 
include monitoring and sampling (Conn. 
Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate 
to sampling in Connecticut 
portion of Housatonic 
River, but no permit 
required. 

Would be attained through coordination with CT 
DEP on sampling in Connecticut portion of river. 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 4 would involve construction activities in 
wetlands.  Although there may be no practicable 
alternative (other than MNR) to some 
construction in wetlands, there are practicable 
alternatives with much less adverse effect on 
wetlands (e.g., SED 10).  Hence, the requirement 
that there be no such practicable alternative 
would not be met.   

SED 4 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in wetlands 
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where practicable, use of erosion and 
sedimentation control measures, and reasonable 
restoration measures for affected wetlands.  
However, restoration measures would not 
prevent substantial harm to wetlands, as 
discussed in the Revised CMS Report, Sections 
6.4.5.3 and 6.4.8.   

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

A federal agency proposing action in a 
floodplain must consider alternatives to avoid 
adverse effects on the floodplain, and if there 
is no practicable alternative, must design or 
modify the action to minimize harm to or 
within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 4 would involve construction of access 
roads and staging areas in the floodplain.  Since 
these facilities must be located near sediment 
removal areas, they cannot be relocated to avoid 
any construction in the floodplain. However, there 
are practicable alternatives with less adverse 
effects on the floodplain – e.g., SED 10.  Hence, 
the requirement that there be no such practicable 
alternative would not be met.   

SED 4 would include practicable measures to 
minimize harm to floodplain, including erosion 
and sedimentation control measures, reasonable 
restoration measures for affected portions of 
floodplain, and maintenance of existing flood 
storage capacity of floodplain.  However, 
restoration measures would not prevent 
substantial harm to floodplain, as discussed in 
the Revised CMS Report, Sections 6.4.5.3 and 
6.4.8. 
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Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing sediments and soils.  Options 
include self-implementing provisions (not 
applicable to sediments) and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated Housatonic 
River sediments and 
bank soils with PCBs ≥ 
50 ppm).  

It is anticipated that, if SED 4 is selected, these 
requirements would be met through EPA 
determination that SED 4 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

Water treatment facilities would be designed to 
meet this requirement. 
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TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

Discharges could not feasibly meet MA water 
quality criteria for PCBs (0.014 and 0.000064 µg/L) 
in receiving waters, since current water quality 
conditions in Housatonic River do not meet those 
criteria.  In addition, it is not anticipated that those 
criteria would be met at the point of discharge.  
EPA used a standard of 0.5 µg/L. for discharges 
from the treatment facility in the 1½ Mile Reach 
Removal Action, and the data from discharges in 
that project were generally in the range of 0.01 to 
0.1 µg/L and often > 0.014 µg/L.  However, this 
ARAR could be met through discharges in 
compliance with instructions from OSC.    

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges to river during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including construction of 
access roads and temporary staging areas, bank 
remediation, and temporary staging of excavated 
materials at staging areas.  
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Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that SED 4 would not 
adversely affect any federally listed T&E species or 
their critical habitat.    

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
bank soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute RCRA characteristic 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

RCRA regulations 
for generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
excavated materials did 
constitute RCRA 
hazardous waste, these 
requirements would be 
relevant and appropriate.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
these requirements would be met prior to any off-
site transport of such waste. 
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RCRA regulations 
for less than 90 day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
sediments removed in 
the wet did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate to < 90-day 
on-site accumulation of 
such dredged sediments. 

In the unlikely event that any sediments removed 
in the wet were found to constitute RCRA 
hazardous waste, any tanks used for < 90-day 
accumulation of such dredged sediments would 
meet these requirements. 

RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute RCRA 
hazardous waste.  
Further, even if some 
materials did constitute 
such waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations 
for hazardous waste 
management 
facilities – technical 
requirements for 
storage of 
hazardous waste  

40 CFR Part 264, 
Subparts J, K, 
and L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in tanks 
(Subpart J), surface impoundments (Subpart 
K) and waste piles outside structures 
(Subpart L). 

Note:  In addition to the requirements for 
waste piles, the requirements relating to 
tanks and surface impoundments are 
identified due to the possibility that such 
types of facilities would be used at the 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, any waste piles, tanks, or surface 
impoundments used for temporary staging of such 
waste would meet these requirements with the 
following exceptions:  (a) While the waste piles and 
surface impoundments (if any) would meet the 
single liner/leachate collection requirements of §§ 
264.251(a) and 264.221(a), they would not meet 
the requirements of §§ 264.251(c) and 264.221(c) 
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temporary staging areas for holding of liquid 
sediments removed in the wet. 

staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to these 
types of facilities used for 
staging of those 
materials.  

for a double liner/leachate collection system at 
“new waste pile units” and “new surface 
impoundment units” (if applicable); and (b) while 
the waste pile areas would contain a run-on control 
system capable of preventing flow onto those 
areas from a 25-year precipitation storm event, it 
would not be practical for some staging areas in 
the floodplain to have a run-on control system 
capable of preventing flow onto those areas from a 
25-year flood (see § 264.251(g)).  These 
requirements, which were developed for 
permanent hazardous waste storage units, are not 
practical for temporary staging areas and thus, if 
applicable, should be waived as technically 
impracticable to attain. 

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would not meet these requirements since 
they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for temporary staging areas would not be 
practicable, and thus these requirements, if 
applicable, should be waived as technically 
impracticable to attain.  

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would meet the exception to the storage 
prohibition for the accumulation of such quantities 
as are necessary to facilitate treatment or disposal.  



 
l 

 
Table S-4.c:  Alternative SED 4 – Potential Action-Specific ARARs *  

 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table S-4.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

Page 60 of 225  
 

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations  

(Note:  These were 
listed as location-
specific ARAR in 
Table S-4.b, but are 
also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table S-4.b.  

Applicable to 
excavation/removal of 
sediments, discharge of 
dredged or fill material to 
waters and wetlands, and 
temporary staging areas 
for excavated sediments. 

Same as described for these regulations in Table 
S-4.b. 

Massachusetts 
Clean Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
remediation activities and 
at temporary staging 
areas. 

SED 4 would include use of stormwater BMPs 
during construction of access roads and staging 
areas, bank soil removal and stabilization, and 
operation of staging areas.  These BMPs would be 
designed to meet the MDEP’s specified stormwater 
management standards.  These stormwater 
systems would include setbacks (~ 25 feet) from 
receiving waters and wetlands where practicable, 
but setbacks would not be feasible for BMPs for 
bank remediation or in areas (if any) where there 
would be no practical alternative to siting the 
staging areas in or adjacent to wetlands.  
Stormwater BMPs would not be necessary or 
practical for sediment excavation/dredging or 
capping, since those activities would take place 
within the River.  Any applicable stormwater 
management requirements that could not 
practically be met should be waived as technically 
impracticable. 
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Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species. 

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.   

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All excavation, capping, and thin-layer capping 
activities, as well as nearly all access roads and 
temporary staging areas, in SED 4 would occur 
within Priority Habitat, as shown on Figure S-4.  
Based on the evaluations presented in Appendix L 
to this Revised CMS Report, these activities and 
facilities would result in a “take” of at least 23 state-
listed species.  Thus, the prohibition on a “take” 
would not be met.   
    

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

Applicable to determining 
whether excavated 
sediments and bank soils 
would constitute 
hazardous waste under 
state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute non-PCB state 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 
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The state hazardous waste management 
regulations also exempt dredged material 
(even if it constitutes non-PCB state 
hazardous waste) that is temporarily stored 
at an intermediate facility (pursuant to 314 
CMR 9.07(4)) and managed in accordance 
with a state water quality certification and § 
404 requirements under the Clean Water Act 
(see 310 CMR 30.104(3)(f)).   

Note:  It is not expected that excavated materials would constitute non-PCB state hazardous waste.  However, for sediments, even if some excavated sediments did 
constitute such hazardous waste, the following Massachusetts hazardous waste management requirements are considered inapplicable to temporary staging areas for such 
sediments due to the exemption from the hazardous waste regulations for dredged materials temporarily stored at an intermediate facility and managed under state water 
quality certification and § 404 of Clean Water Act (310 CMR 30.104(3)(f)).  Hence, these requirements have been evaluated based solely on their potential applicability to 
temporary staging areas that are used for excavated bank soils.

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 
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excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for units used to 
store hazardous 
waste  

(Note:  Some of 
these regulations 
were also listed as 
location-specific 
ARAR in Table S-
4.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain (given the need for proximity to 
the river) or outside wetlands; (b) it is unknown 
whether such sites would overlie a “potential public 
underground drinking water source” (defined as a 
groundwater source capable of yielding 100 gpm 
or more of water and with less than 10,000 mg/L of 
total dissolved solids); and (c) it is not certain 
whether some areas could be designed and 
constructed with a 200-foot buffer zone to 
fenceline.  Any requirements that could not feasibly 
be met should be waived as technically 
impracticable.     

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
storage of 
hazardous waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while these areas would 
contain run-on and runoff control systems capable 
of handling a 100-year precipitation storm event, 
some staging areas in the floodplain would not 
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have such systems capable of preventing flow onto 
those areas, or controlling runoff, during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable, could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements because they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for temporary 
staging areas would not be practicable, and thus 
these requirements, if applicable, should be waived 
as technically impracticable. 

Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during active remediation activities and during 
construction and operation of the staging areas, 
along with response actions if certain action levels 
are exceeded.  These measures would be 
specified in design. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 
26-303 through 
26-316 

Requires state agency to:  (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence of 
a listed endangered or threatened species or 
result in destruction or adverse modification 
of habitat essential to such species, unless 
an exemption is granted; and (b) take all 
reasonable measures to mitigate any 
adverse impacts of the proposed action on 
such species or habitat.  Prohibits “taking” of 
endangered or threatened species, except 
where State determines that a proposed 
action would not appreciably reduce 
likelihood of survival or recovery of the 
species.     

This statute is not 
applicable or relevant 
and appropriate to SED 4 
because implementation 
of SED 4 is not expected 
to have any adverse 
impact on endangered or 
threatened species or 
their habitat in 
Connecticut, or to cause 
a “taking” of such 
species.  

Not applicable. 

Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue permits to 
properly accredited persons for sampling of 
fish, crustaceans, and wildlife for educational 
and scientific purposes, with CT DEP to 
determine number, species, area, and 
method of collection. 

Relevant and appropriate 
to biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of SED 4. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Use of Area of 
Contamination 
(AOC) Concept 
During RCRA 
Cleanups (EPA, 
1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated sediments or 
bank soils were to constitute RCRA hazardous 
waste, the technical RCRA requirements for a 
hazardous waste storage facility would not apply to 
temporary staging areas located within the 
boundary of the Rest of River area, because those 
areas would be within the overall area of dispersed 
contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 5 would achieve 
chronic aquatic life criterion in all reaches 
using block averaging approach (and would 
achieve that criterion using rolling average 
approach in all reaches except for 1 extra 
exceedance in Reach 5A, 2 extra 
exceedances in Reach 7G, and 3 extra 
exceedances in Rising Pond).  See Revised 
CMS Report, Section 6.5.4.   

Model indicates that SED 5 would not achieve 
human health criterion in any reaches in MA 
and in 2 of 4 impoundments in CT.  That 
criterion should be waived under CERCLA and 
NCP as technically impracticable to attain 
(CERCLA § 121(d)(4)(C); 40 CFR § 
300.430(f)(1)(ii)(C)(3)) because it is below 
current ability to measure and would not 
achieved by any sediment alternative.  See 
Revised CMS Report, Sections 6.1.4 and 
6.5.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 5 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

The current CT human health criterion is not 
an ARAR.  

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish.   

To be considered. SED 5 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform anglers about the advisory, for as long 
as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 5 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.”  

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish. 

To be considered. SED 5 includes continuation and maintenance 
of these advisories, including appropriate 
steps to inform anglers about the advisories, 
for as long as considered necessary by the 
CDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative with 
less adverse impact on aquatic ecosystem; 
(b) discharge cannot cause or contribute to 
violation of state water quality standard or 
toxic effluent standard; (c) discharge cannot 
jeopardize the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health 
or welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic values; 
and (e) discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

(a)  There are praticable sediment and riverbank 
remediation alternatives with less adverse impact 
on aquatic ecosystem – e.g., SED 10.  Hence, 
the requirement that there be no such alternative 
would not be met.    

(b)  SED 5 would not meet requirement that 
discharge not contribute to violation of state water 
quality standards, since Housatonic River does 
not currently meet numerical MA water quality 
criteria for PCBs; hence, that requirement should 
be waived as technically impracticable to attain. 

(c)  Review of available information indicates that 
SED 5 would not affect any federally listed T&E 
species.   

(d)  SED 5 would cause significant adverse 
effects on aquatic life, aquatic ecosystem, and 
recreational and aesthetic values, as described in 
the Revised CMS Report (Sections 6.5.5.3 and 
6.5.8).  Hence, the prohibition on actions with 
such effects would not be met.   

(e)  SED 5 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on aquatic 
ecosystem.  Despite such steps, however, SED 5 
would have substantial adverse effects on the 
aquatic ecosystem, as noted above. 
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse 
impacts after all appropriate and practicable 
steps have been taken to avoid or minimize 
the impacts, responsible party must 
implement compensatory mitigation – i.e.,  
the restoration, creation, enhancement, or (in 
some circumstances) preservation of aquatic 
resources.  This requires a mitigation work 
plan, including detailed specifications and 
descriptions for compensatory mitigation.  
The regulations also require objective 
performance standards, monitoring for at 
least 5 years, and active long-term 
management and maintenance where 
necessary to ensure long-term sustainability.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

Where SED 5 would have unavoidable adverse 
impacts on the aquatic ecosystem, these 
regulations would require a compensatory 
mitigation plan to address those impacts.  
However, even if such a plan were implemented, 
considerable adverse impacts would remain.  
See Revised CMS Report, Sections 6.5.5.3 and 
6.5.8.  

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. Army 
Corps of Engineers.  

Relevant and appropriate 
to dredging in, and 
discharge of dredge and fill 
material to, navigable 
waters of the U.S., but no 
permit required. 

Since no permit is required, this requirement 
would be addressed through EPA’s coordination 
with U.S. Army Corps of Engineers regarding 
work in Housatonic River.  

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or modify 
any waterbody must consult with federal and 
state resource agencies to ascertain 
measures to prevent, mitigate, and 
compensate for project-related loss of or 
damage to fish and wildlife resources and to 
provide for the development and 
improvement of such resources.   

Applicable to EPA; 
relevant and appropriate to 
work in river. 

Would be attained through consultation by EPA 
with U.S. Fish and Wildlife Service and MA 
Department of Fish and Game.   
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Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such waste 
by a 100-year flood unless owner/operator 
shows that procedures are in effect to 
remove waste safely before flood waters can 
reach facility. 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
RCRA hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements would 
not apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
lateral boundary of Rest of 
River to which AOC policy 
would not apply, these 
requirements would be 
relevant and appropriate to 
such staging areas in 100-
year floodplain.  

In the unlikely event that some excavated 
materials were found to constitute RCRA 
hazardous waste, these requirements would be 
met at any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For any 
such staging areas, procedures would be 
instituted to remove any hazardous waste safely 
before flood waters can reach those areas.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including a 
site, building, structure, or object) included or 
eligible for inclusion in the National Register 
of Historic Places (NRHP).  This requires:  
(a) consultation with the State and/or Tribal 
Historic Preservation Offices; (b) 
identification of the project’s “area of 
potential effects”; (c) identification of any 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described in 
Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic River 
– Rest of River Project (Phase IA CRA: URS 
Corporation, March 13, 2008). 
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listed or eligible historic property within that 
area that could be affected by the project; (d) 
if there is such property, determination of 
whether the project would have an adverse 
impact on the property; (e) if so, evaluation 
of alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement on 
such measures or, failing agreement, 
implementation of such measures identified 
by the authorizing agency. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must notify 
Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in the public interest. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by SED 5 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be irrevocably 
lost or destroyed by implementation of SED 5, it 
is anticipated that EPA would notify DOI as 
required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or structures 
in a waterbody (below high water mark).  
Includes standards governing engineering 
and construction of fill and structures to be 
placed in waterbodies (9.37) and standards 
for dredging (9.40), including prohibition on 
dredging in an Area of Critical Environmental 
Concern (ACEC) except for sole purpose of 
fisheries or wildlife enhancement.  Also 
requires compliance with other specified 
environmental regulatory programs (9.33).  

Applicable to 
excavation/removal of 
sediments from 
Housatonic River, 
placement of caps or 
backfill in river, and 
placement of structures in 
river below high water 
mark to aid in excavation, 
address erosion, or restore 
habitat. 

SED 5 would not comply with the prohibition on 
dredging in an ACEC.  SED 5 would be designed 
to meet the other specified standards and 
requirements of these regulations.  (The other 
relevant environmental regulatory programs 
referenced in Section 9.33 are discussed 
separately in these ARARs tables.)  
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Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
SED 3. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to avoid 
and minimize adverse effects on land under 
water and on bordering or isolated vegetated 
wetlands, including 1:1 restoration or 
replication of such wetlands (unless waived); 
(c) there must be no discharge that would 
adversely affect estimated habitat of rare 
wildlife species under the Wetlands 
Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a 
variance is obtained; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) there 
must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

For dredging and dredged material manage-
ment:  (a) no dredging is allowed if there is 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to 
avoid, minimize, or mitigate adverse effects 
on land under water; (c) dredging must be 
conducted to meet performance standards 
designed to minimize impacts on the aquatic 
ecosystem and protect human health; and 
(d) placement of dredged material in an 
intermediate facility for sediment 
management (dewatering, processing, etc.) 
prior to disposal or reuse must meet certain 
requirements, including requirements 
governing method of placement/storage of 
dredged material and siting criteria. 

Applicable to 
excavation/removal of 
sediments and bank soils, 
discharge of dredged or fill 
material to waters or 
wetlands, and dredged 
material management at 
temporary staging areas. 

As noted above, there are practicable sediment 
and riverbank remediation alternatives with less 
adverse impact on aquatic ecosystem – e.g., 
SED 10.  Thus, the requirement that there be no 
such alternative would not be met.    

SED 5 would include appropriate and practicable 
steps in an effort to avoid, minimize, or mitigate 
potential adverse effects on land under water and 
on wetlands, but such steps would not prevent 
harm to these resource areas (see Revised CMS 
Report, Sections 6.5.5.3 and 6.5.8).  Under SED 
5, there would be no discharge to Outstanding 
Resource Waters (including certified vernal 
pools), and stormwater discharges would be 
controlled through BMPs.   However, SED 5 
would adversely affect estimated habitat of rare 
wildlife species, because all excavation and 
almost all supporting activities would occur within 
such habitat (see Figure S-5); and SED 5 would 
have substantial adverse impacts on biological 
conditions in the River.  Hence, the prohibition on 
actions with such effects would not be met. 

Excavation activities under SED 5 would be 
designed to meet the specified dredging 
performance standards to the extent practical, but 
would not avoid adverse impacts on the aquatic 
ecosystem or minimize such impacts relative to 
other alternatives (e.g., SED 10).    

The temporary staging areas may not meet the 
requirements that intermediate facilities cannot 
have a permanent adverse impact on state-listed 
rare species or on an ACEC.  Almost all 
temporary staging areas under SED 5 would be 
located in state-mapped Priority Habitat of rare 
species (see Figure S-5) and in the Upper 
Housatonic ACEC, and the permanence of their 
impacts would depend on the uncertain success 
of restoration.   The staging areas would meet the 
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other placement and siting requirements for 
intermediate facilities.  

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of release 
of hazardous materials are authorized as a 
“limited project” if they: (a) have no 
practicable alternative, consistent with the 
MCP, that would be less damaging to 
resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage 
for lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable to 
support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 
– 10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species.   

For areas within 100 feet of stream/pond 
banks or wetlands (buffer zone) or within 200 
feet from river’s edge (Riverfront Areas), 
minor activities such as sampling and 
monitoring are exempt from these 
requirements.  See 310 CMR 10.02(2)(b)1.g. 

Applicable to SED 5 
response actions that take 
place in waterbodies or in, 
or within 100 feet (buffer 
zone) of, stream/pond 
banks or wetlands or are 
within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since SED 5 involves response actions, the 
requirements for “limited projects” would appear 
to apply.  Under those requirements: 

 There are practicable sediment and riverbank 
remediation alternatives that would be less 
damaging to resource areas – e.g., SED 10.  
Thus, the requirement that there be no such 
practicable alternative would not be met.  

 SED 5 would include practicable measures to 
minimize impacts to resource areas, including 
actions to minimize impact of hydrological 
changes during construction, control of 
stormwater discharges during construction 
through BMPs, implementation of mitigation 
measures where necessary, and restoration of 
disturbed vegetation as required.  However, as 
discussed in the Revised CMS Report (Sections 
6.5.5.3 and 6.5.8), these measures would not 
prevent substantial adverse impacts of SED 5 on 
resource areas.   

 Further, as discussed in CMS Report (Section 
6.5.9.1), the cap placed in Reach 5C could have 
a limited impact on flood storage capacity of the 
floodplain, while the caps placed in the 
backwaters, Woods Pond, and Rising Pond 
would not be expected to affect flood storage 
capacity.  The effect of the placement of caps 
(without removal) on flood storage capacity and 
on flood water elevations and velocity, as well as 
the need for and scope of flood storage 
compensation, would be further evaluated further 
during design.  

 SED 5 would adversely affect estimated 
habitat of rare wildlife species, because all 
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excavation and almost all supporting activities 
would occur within such habitat (see Figure S-5).  
Thus, the prohibition on projects with an adverse 
effect on such habitat would not be met.  

In addition, if SED 5 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that results 
in loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands 
within an ACEC (10.55(4)), and potentially the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).   

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and 
construction criteria for new and existing 
dams (302 CMR 10.14) and requirements for 
periodic inspections of dams (302 CMR 
10.07).  These regulations exclude dams 
subject to regulation by the Federal Energy 
Regulatory Commission (FERC) (302 CMR 
10.04). 

Applicable to existing GE-
owned dams on River in 
Massachusetts.  Not 
applicable to other existing 
dams in Rest of River in 
Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of 
these state dam safety 
standards.  In any case, 
even if these standards 
were relevant to non-GE-
owned dams, they would 
relate to responsibilities of 
those dam owners and are 
not ARARs for SED 5. 

GE will meet these requirements at dams that it 
owns (Woods Pond Dam and Rising Pond Dam).  
Not applicable to other dams in Rest of River in 
Massachusetts. 
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Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile or surface 
impoundment may be constructed within 
500-year floodplain; and (b) tanks, 
containers, and similar units that are used to 
store hazardous waste, do not receive waste 
from off-site sources, and are located within 
the 100-year floodplain must be floodproofed 
to prevent floodwaters from contacting the 
hazardous waste.   

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
state hazardous waste 
subject to these standards.  
Further, even if some 
excavated sediments did 
constitute such hazardous 
waste, these requirements 
would not apply to 
temporary staging areas 
for such sediments, due 
to exemption from 
hazardous waste 
regulations for dredged 
materials temporarily 
stored at intermediate 
facility and managed under 
state water quality 
certification and § 404 of 
Clean Water Act (310 
CMR 30.104(3)(f)) (see 
Table S-4.c).  However, if 
some excavated bank 
soils were found to 
constitute such hazardous 
waste, these requirements 
would apply to temporary 
staging areas for such 
waste.   

In the unlikely event that some excavated bank 
soils were found to constitute state hazardous 
waste subject to these regulations, it may not be 
feasible for some temporary staging areas for 
such waste to meet the requirement that waste 
piles be located outside 500-year floodplain, 
given the need for staging areas to be near the 
river.  In such cases, that requirement should be 
waived as technically impracticable to attain  

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts 
Historical Commission (MHC) (or the project 
proponent may notify MHC) if the project has 
an area of potential impact that could cause 
a change in the historical, architectural, 

Applicable to State; 
relevant and appropriate to 
State-authorized work in 
areas where the work 
would have an area of 
potential impact on 

Extent to which SED 5 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it would,  
the substantive provisions of these regulations 
would be met – through the process identified in 
Phase IA CRA.        
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archaeological, or cultural qualities 
possessed by a property listed in the State 
Register of Historic Places.  If MHC 
determines that the project will have an 
adverse impact on a property listed in the 
State Register, the state body, project 
proponent, and MHC must consider “prudent 
and feasible alternatives” that could 
eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those 
parties; and if there is no agreement, project 
cannot proceed until state body or project 
proponent responds to the MHC. 

property(ies) listed in State 
Register.   

MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, 
any person conducting any activity (including 
construction activity) who discovers 
unmarked human remains suspected of 
being more than 100 years old must cease 
activity and report the discovery to state 
archaeologist for evaluation. 

Applicable to excavations 
or construction on state or 
local government lands in 
MA – or, in the case of 
unmarked human remains, 
any lands in MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical site 
or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain types 
of dams; periodic inspections of dams; 
maintenance activities; construction, repair, 
replacement, or removal of dams; and 
notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing 
dams on River in 
Connecticut, because all 
such dams are subject to 
FERC regulation, which 
preempts application of 
these state dam 
requirements.  In any 
case, even if these 
requirements were 

Not applicable. 
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relevant, they would relate 
to responsibilities of the 
dam owners and are not 
ARARs for SED 5. 

Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) 
wetland agency for activities that remove 
material from inland wetlands or 
watercourses; CT DEP allowed to issue 
general permit for minor activities with 
minimal environmental impacts, defined to 
include monitoring and sampling (Conn. 
Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate 
to sampling in Connecticut 
portion of Housatonic 
River, but no permit 
required. 

Would be attained through coordination with CT 
DEP on sampling in Connecticut portion of river. 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 5 would involve construction activities in 
wetlands.  Although there may be no practicable 
alternative (other than MNR) to some 
construction in wetlands, there are practicable 
alternatives with less adverse effect on wetlands 
– e.g., SED 10.  Hence, the requirement that 
there be no such practicable alternative would not 
be met.   

SED 5 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in wetlands 
where practicable, use of erosion and 
sedimentation control measures, and reasonable 
restoration measures for affected wetlands.  
However, restoration measures would not 
prevent substantial harm to wetlands, as 
discussed in the Revised CMS Report, Sections 
6.5.5.3 and 6.5.8.   
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Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

A federal agency proposing action in a 
floodplain must consider alternatives to avoid 
adverse effects on the floodplain, and if there 
is no practicable alternative, must design or 
modify the action to minimize harm to or 
within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 5 would involve construction of access 
roads and staging areas in the floodplain.  Since 
these facilities must be located near sediment 
removal areas, they cannot be relocated to avoid 
any construction in the floodplain. However, there 
are practicable alternatives with less adverse 
effects on the floodplain – e.g., SED 10.  Hence, 
the requirement that there be no such practicable 
alternative would not be met.   

SED 5 would include practicable measures to 
minimize harm to floodplain, including erosion 
and sedimentation control measures, reasonable 
restoration measures for affected portions of 
floodplain, and maintenance of existing flood 
storage capacity of floodplain.  However, 
restoration measures would not prevent 
substantial harm to floodplain, as discussed in 
the Revised CMS Report, Sections 6.5.5.3 and 
6.5.8.   
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Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing sediments and soils.  Options 
include self-implementing provisions (not 
applicable to sediments) and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated Housatonic 
River sediments and 
bank soils with PCBs ≥ 
50 ppm).  

It is anticipated that, if SED 5 is selected, these 
requirements would be met through EPA 
determination that SED 5 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allows for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

Water treatment facilities would be designed to 
meet this requirement. 
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TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

Discharges could not feasibly meet MA water 
quality criteria for PCBs (0.014 and 0.000064 µg/L) 
in receiving waters, since current water quality 
conditions in Housatonic River do not meet those 
criteria.  In addition, it is not anticipated that those 
criteria would be met at the point of discharge.  
EPA used a standard of 0.5 µg/L. for discharges 
from the treatment facility in the 1½ Mile Reach 
Removal Action, and the data from discharges in 
that project were generally in the range of 0.01 to 
0.1 µg/L and often > 0.014 µg/L.  However, this 
ARAR could be met through discharges in 
compliance with instructions from OSC.    

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges to river during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including construction of 
access roads and temporary staging areas, bank 
remediation, and temporary staging of excavated 
materials at staging areas.  
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Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that SED 5 would not 
adversely affect any federally listed T&E species or 
their critical habitat.    

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
bank soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute RCRA characteristic 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

RCRA regulations 
for generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
these requirements would be met prior to any off-
site transport of such waste. 
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RCRA regulations 
for less than 90 day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
sediments removed in 
the wet  did constitute 
RCRA hazardous waste, 
these requirements 
would be   relevant and 
appropriate to < 90-day 
on-site accumulation of 
such dredged sediments. 

In the unlikely event that any sediments removed 
in the wet were found to constitute RCRA 
hazardous waste, any tanks used for < 90-day 
accumulation of such dredged sediments would 
meet these requirements.   

RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute RCRA 
hazardous waste.  
Further, even if some 
materials did constitute 
such waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, these requirements would be met at the 
temporary staging areas used for such waste 

RCRA regulations 
for hazardous waste 
management 
facilities – technical 
requirements for 
storage of 
hazardous waste  

40 CFR Part 264, 
Subparts J, K, 
and L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in tanks 
(Subpart J), surface impoundments (Subpart 
K) and waste piles outside structures 
(Subpart L). 

Note:  In addition to the requirements for 
waste piles, the requirements relating to 
tanks and surface impoundments are 
identified due to the possibility that such 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, any waste piles, tanks, or surface 
impoundments used for temporary staging of such 
waste would meet these requirements with the 
following exceptions:  (a) While the waste piles and 
surface impoundments (if any) would meet the 
single liner/leachate collection requirements of §§ 
264.251(a) and 264.221(a), they would not meet 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

types of facilities would be used at the 
temporary staging areas for holding of liquid 
sediments removed in the wet. 

hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to these 
types of facilities used for 
staging of those 
materials.  

the requirements of §§ 264.251(c) and 264.221(c) 
for a double liner/leachate collection system at 
“new waste pile units” and “new surface 
impoundment units” (if applicable); and (b) while 
the waste pile areas would contain a run-on control 
system capable of preventing flow onto those 
areas from a 25-year precipitation storm event, it 
would not be practical for some staging areas in 
the floodplain to have a run-on control system 
capable of preventing flow onto those areas from a 
25-year flood (see § 264.251(g)).  These 
requirements, which were developed for 
permanent hazardous waste storage units, are not 
practical for temporary staging areas and thus, if 
applicable, should be waived as technically 
impracticable to attain. 

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would not meet these requirements since 
they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for temporary staging areas would not be 
practicable, and thus these requirements, if 
applicable, should be waived as technically 
impracticable to attain. 
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Status (Applicability/ 
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RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would meet the exception to the storage 
prohibition for the accumulation of such quantities 
as are necessary to facilitate treatment or disposal. 

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations  

(Note:  These were 
listed as location-
specific ARAR in 
Table S-5.b, but are 
also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table S-4.b.  

Applicable to 
excavation/removal of 
sediments, discharge of 
dredged or fill material to 
waters and wetlands, and 
temporary staging areas 
for excavated sediments. 

Same as described for these regulations in Table 
S-5.b. 

Massachusetts 
Clean Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
remediation activities and 
at temporary staging 
areas. 

SED 5 would include use of stormwater BMPs 
during construction of access roads and staging 
areas, bank soil removal and stabilization, and 
operation of staging areas.  These BMPs would be 
designed to meet the MDEP’s specified stormwater 
management standards.  These stormwater 
systems would include setbacks (~ 25 feet) from 
receiving waters and wetlands where practicable, 
but setbacks would not be feasible for BMPs for 
bank remediation or in areas (if any) where there 
would be no practical alternative to siting the 
staging areas in or adjacent wetlands.  Stormwater 
BMPs would not be necessary or practical for 
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sediment excavation or dredging or capping, since 
those activities would take place within the River.  
Any applicable stormwater management 
requirements that could not practically be met 
should be waived as technically impracticable.   

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.   

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All excavation, capping, and thin-layer capping 
activities, as well as nearly all access roads and 
temporary staging areas, in SED 5 would occur 
within Priority Habitat, as shown on Figure S-5.  
Based on the evaluations presented in Appendix L 
to this Revised CMS Report, these activities and 
facilities would result in a “take” of at least 23 state-
listed species.  Thus, the prohibition on a “take” 
would not be met.    

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 
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Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

The state hazardous waste management 
regulations also exempt dredged material 
(even if it constitutes non-PCB state 
hazardous waste) that is temporarily stored 
at an intermediate facility (pursuant to 314 
CMR 9.07(4)) and managed in accordance 
with a state water quality certification and § 
404 requirements under the Clean Water Act 
(see 310 CMR 30.104(3)(f)).   

Applicable to determining 
whether excavated 
sediments and bank soils 
would constitute 
hazardous waste under 
state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute non-PCB state 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

Note:  It is not expected that excavated materials would constitute non-PCB state hazardous waste.  However, for sediments, even if some excavated sediments did 
constitute such hazardous waste, the following Massachusetts hazardous waste management requirements are considered inapplicable to temporary staging areas for such 
sediments due to the exemption from the hazardous waste regulations for dredged materials temporarily stored at an intermediate facility and managed under state water 
quality certification and § 404 of Clean Water Act (310 CMR 30.104(3)(f)).  Hence, these requirements have been evaluated based solely on their potential applicability to 
temporary staging areas that are used for excavated bank soils.

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute non-PCB state 
hazardous waste.  
However, if some 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 
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Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for units used to 
store hazardous 
waste  

(Note:  Some of 
these regulations 
were also listed as 
location-specific 
ARAR in Table S-
5.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain (given the need for proximity to 
the river) or outside wetlands; (b) it is unknown 
whether such sites would overlie a “potential public 
underground drinking water source” (defined as a 
groundwater source capable of yielding 100 gpm 
or more of water and with less than 10,000 mg/L of 
total dissolved solids); and (c) it is not certain 
whether some areas could be designed and 
constructed with a 200-foot buffer zone to 
fenceline.  Any requirements that could not feasibly 
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be met should be waived as technically 
impracticable.     

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
storage of 
hazardous waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while these areas would 
contain run-on and runoff control systems capable 
of handling a 100-year precipitation storm event, 
some staging areas in the floodplain would not 
have such systems capable of preventing flow onto 
those areas, or controlling runoff, during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable, could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements because they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for temporary 
staging areas would not be practicable, and thus 
these requirements, if applicable, should be waived 
as technically impracticable. 
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during active remediation activities and during 
construction and operation of the staging areas, 
along with response actions if certain action levels 
are exceeded.  These measures would be 
specified in design.

Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 
26-303 through 
26-316 

Requires state agency to:  (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence of 
a listed endangered or threatened species or 
result in destruction or adverse modification 
of habitat essential to such species, unless 
an exemption is granted; and (b) take all 
reasonable measures to mitigate any 
adverse impacts of the proposed action on 
such species or habitat.  Prohibits “taking” of 
endangered or threatened species, except 
where State determines that a proposed 
action would not appreciably reduce 
likelihood of survival or recovery of the 
species.     

This statute is not 
applicable or relevant 
and appropriate to SED 5 
because implementation 
of SED 5 is not expected 
to have any adverse 
impact on endangered or 
threatened species or 
their habitat in 
Connecticut, or to cause 
a “taking” of such 
species.  

Not applicable. 

Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue permits to 
properly accredited persons for sampling of 
fish, crustaceans, and wildlife for educational 
and scientific purposes, with CT DEP to 
determine number, species, area, and 
method of collection. 

Relevant and appropriate 
to biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 
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To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of SED 5. 

Use of Area of 
Contamination 
(AOC) Concept 
During RCRA 
Cleanups (EPA, 
1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated sediments or 
bank soils were to constitute RCRA hazardous 
waste, the technical RCRA requirements for a 
hazardous waste storage facility would not apply to 
temporary staging areas located within the 
boundary of the Rest of River area, because those 
areas would be within the overall area of dispersed 
contamination. 
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Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 6 would achieve 
chronic aquatic life criterion in all reaches 
using block averaging approach (and would 
achieve that criterion using rolling average 
approach in all reaches except for 1 extra 
exceedance in Reach 5A).  See Revised CMS 
Report, Section 6.6.4.   

Model indicates that SED 6 would not achieve 
human health criterion in any reaches in MA 
and in 2 of 4 impoundments in CT.  That 
criterion should be waived under CERCLA and 
NCP as technically impracticable to attain 
(CERCLA § 121(d)(4)(C); 40 CFR § 
300.430(f)(1)(ii)(C)(3)) because it is below 
current ability to measure and would not 
achieved by any sediment alternative.  See 
Revised CMS Report, Sections 6.1.4 and 
6.6.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 6 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

The current CT human health criterion is not 
an ARAR.   

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish.   

To be considered. SED 6 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform anglers about the advisory, for as long 
as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 6 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.”  

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish. 

To be considered. SED 6 includes continuation and maintenance 
of these advisories, including appropriate 
steps to inform anglers about the advisories, 
for as long as considered necessary by the 
CDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative with 
less adverse impact on aquatic ecosystem; 
(b) discharge cannot cause or contribute to 
violation of state water quality standard or 
toxic effluent standard; (c) discharge cannot 
jeopardize the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health 
or welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic values; 
and (e) discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

(a)  There are practicable sediment and riverbank 
remediation alternatives with less adverse impact 
on aquatic ecosystem – e.g., SED 10.  Hence, 
the requirement that there be no such alternative 
would not be met.    

(b)  SED 6 would not meet requirement that 
discharge not contribute to violation of state water 
quality standards, since Housatonic River does 
not currently meet numerical MA water quality 
criteria for PCBs; hence, that requirement should 
be waived as technically impracticable to attain. 

(c)  Review of available information indicates that 
SED 6 would not affect any federally listed T&E 
species.   

(d)  SED 6 would cause significant adverse 
effects on aquatic life, aquatic ecosystem, and 
recreational and aesthetic values, as described in 
the Revised CMS Report (Sections 6.6.5.3 and 
6.6.8).  Hence, the prohibition on actions with 
such effects would not be met.   

(e)  SED 6 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on aquatic 
ecosystem.  Despite such steps, however, SED 6 
would have substantial adverse effects on the 
aquatic ecosystem, as noted above. 



 
 
 

Table S-6.b:  Alternative SED 6 – Potential Location-Specific ARARs 
 

*   ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 
 

Page 99 of 225  
 

Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse 
impacts after all appropriate and practicable 
steps have been taken to avoid or minimize 
the impacts, responsible party must 
implement compensatory mitigation – i.e.,  
the restoration, creation, enhancement, or (in 
some circumstances) preservation of aquatic 
resources.  This requires a mitigation work 
plan, including detailed specifications and 
descriptions for compensatory mitigation.  
The regulations also require objective 
performance standards, monitoring for at 
least 5 years, and active long-term 
management and maintenance where 
necessary to ensure long-term sustainability.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

Where SED 6 would have unavoidable adverse 
impacts on the aquatic ecosystem, these 
regulations would require a compensatory 
mitigation plan to address those impacts.  
However, even if such a plan were implemented, 
considerable adverse impacts would remain.  
See Revised CMS Report, Sections 6.6.5.3 and 
6.6.8.  

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. Army 
Corps of Engineers.  

Relevant and appropriate 
to dredging in, and 
discharge of dredge and fill 
material to, navigable 
waters of the U.S., but no 
permit required. 

Since no permit is required, this requirement 
would be addressed through EPA’s coordination 
with U.S. Army Corps of Engineers regarding 
work in Housatonic River.  

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or modify 
any waterbody must consult with federal and 
state resource agencies to ascertain 
measures to prevent, mitigate, and 
compensate for project-related loss of or 
damage to fish and wildlife resources and to 
provide for the development and 
improvement of such resources.   

Applicable to EPA; 
relevant and appropriate to 
work in river. 

Would be attained through consultation by EPA 
with U.S. Fish and Wildlife Service and MA 
Department of Fish and Game.   
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Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such waste 
by a 100-year flood unless owner/operator 
shows that procedures are in effect to 
remove waste safely before flood waters can 
reach facility. 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
RCRA hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements would 
not apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
lateral boundary of Rest of 
River to which AOC policy 
would not apply, these 
requirements would be 
relevant and appropriate to 
such staging areas in 100-
year floodplain.  

In the unlikely event that some excavated 
materials were found to constitute RCRA 
hazardous waste, these requirements would be 
met at any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For any 
such staging areas, procedures would be 
instituted to remove any hazardous waste safely 
before flood waters can reach those areas.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including a 
site, building, structure, or object) included or 
eligible for inclusion in the National Register 
of Historic Places (NRHP).  This requires:  
(a) consultation with the State and/or Tribal 
Historic Preservation Offices; (b) 
identification of the project’s “area of 
potential effects”; (c) identification of any 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described in 
Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic River 
– Rest of River Project (Phase IA CRA: URS 
Corporation, March 13, 2008). 
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listed or eligible historic property within that 
area that could be affected by the project; (d) 
if there is such property, determination of 
whether the project would have an adverse 
impact on the property; (e) if so, evaluation 
of alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement on 
such measures or, failing agreement, 
implementation of such measures identified 
by the authorizing agency. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must notify 
Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in the public interest. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by SED 6 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be irrevocably 
lost or destroyed by implementation of SED 6, it 
is anticipated that EPA would notify DOI as 
required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or structures 
in a waterbody (below high water mark).  
Includes standards governing engineering 
and construction of fill and structures to be 
placed in waterbodies (9.37) and standards 
for dredging (9.40), including prohibition on 
dredging in an Area of Critical Environmental 
Concern (ACEC) except for sole purpose of 
fisheries or wildlife enhancement.  Also 
requires compliance with other specified 
environmental regulatory programs (9.33).  

Applicable to 
excavation/removal of 
sediments from 
Housatonic River, 
placement of caps or 
backfill in river, and 
placement of structures in 
river below high water 
mark to aid in excavation, 
address erosion, or restore 
habitat. 

SED 6 would not comply with the prohibition on 
dredging in an ACEC.   SED 6 would be designed 
to meet the other specified standards and 
requirements of these regulations.  (The other 
relevant environmental regulatory programs 
referenced in Section 9.33 are discussed 
separately in these ARARs tables.)  
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Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
SED 3. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to avoid 
and minimize adverse effects on land under 
water and on bordering or isolated vegetated 
wetlands, including 1:1 restoration or 
replication of such wetlands (unless waived); 
(c) there must be no discharge that would 
adversely affect estimated habitat of rare 
wildlife species under the Wetlands 
Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a 
variance is obtained; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) there 
must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

For dredging and dredged material manage-
ment:  (a) no dredging is allowed if there is 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to 
avoid, minimize, or mitigate adverse effects 
on land under water; (c) dredging must be 
conducted to meet performance standards 
designed to minimize impacts on the aquatic 
ecosystem and protect human health; and 
(d) placement of dredged material in an 
intermediate facility for sediment 
management (dewatering, processing, etc.) 
prior to disposal or reuse must meet certain 
requirements, including requirements 
governing method of placement/storage of 
dredged material and siting criteria. 

Applicable to 
excavation/removal of 
sediments and bank soils, 
discharge of dredged or fill 
material to waters or 
wetlands, and dredged 
material management at 
temporary staging areas. 

As noted above, there are practicable sediment 
and riverbank remediation alternatives with less 
adverse impact on aquatic ecosystem – e.g., 
SED 10.  Thus, the requirement that there be no 
such alternative would not be met.      

SED 6 would include appropriate and practicable 
steps in an effort to avoid, minimize, or mitigate 
potential adverse effects on land under water and 
on wetlands, but such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 6.6.5.3 and 
6.6.8).  Under SED 6, there would be no 
discharge to Outstanding Resource Waters 
(including certified vernal pools), and stormwater 
discharges would be controlled through BMPs.   
However, SED 6 would adversely affect 
estimated habitat of rare wildlife species, 
because the vast majority of remediation and 
supporting activities would occur within such 
habitat (see Figure S-6); and SED 6 would have 
substantial adverse impacts on biological 
conditions in the River.  Hence, the prohibition on 
actions with such effects would not be met. 

Excavation/dredging activities under SED 6 
would be designed to meet the specified dredging 
performance standards to the extent practical, but 
would not avoid adverse impacts on the aquatic 
ecosystem or minimize such impacts relative to 
other alternatives (e.g., SED 10).    

The temporary staging areas may not meet the 
requirements that intermediate facilities cannot 
have a permanent adverse impact on a state-
listed rare species or on an ACEC.  Most 
temporary staging areas under SED 6 would be 
located in state-mapped Priority Habitat of rare 
species (see Figure S-6) and in the Upper 
Housatonic ACEC, and the permanence of their 
impacts would depend on the uncertain success 
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of restoration.  The staging areas would meet the 
other placement and siting requirements for 
intermediate facilities.      

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of release 
of hazardous materials are authorized as a 
“limited project” if they: (a) have no 
practicable alternative, consistent with the 
MCP, that would be less damaging to 
resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage 
for lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable to 
support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 
– 10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species.   

For areas within 100 feet of stream/pond 
banks or wetlands (buffer zone) or within 200 
feet from river’s edge (Riverfront Areas), 
minor activities such as sampling and 
monitoring are exempt from these 
requirements.  See 310 CMR 10.02(2)(b)1.g. 

Applicable to SED 6 
response actions that take 
place in waterbodies or in 
or within 100 feet (buffer 
zone) of, stream/pond 
banks or wetlands or are 
within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since SED 6 involves response actions, the 
requirements for “limited projects” would appear 
to apply.  Under those requirements: 

 As noted above, there are practicable 
sediment and riverbank remediation alternatives 
that would be less damaging to resource areas 
(e.g., SED 10).  Thus, the requirement that there 
be no such practicable alternative would not be 
met. 

 SED 6 would include practicable measures to 
minimize impacts to resource areas, including 
actions to minimize impact of hydrological 
changes during construction, control of 
stormwater discharges during construction 
through BMPs, implementation of mitigation 
measures where necessary, and restoration of 
disturbed vegetation as required.  However, as 
discussed in the Revised CMS Report (Sections 
6.6.5.3 and 6.6.8), these measures would not 
prevent substantial adverse impacts of SED 6 on 
resource areas.  As also discussed in the 
Revised CMS Report (Section 6.6.9.1), SED 6 
would not be expected to have a significant effect 
on flood storage capacity of floodplain or to cause 
an increase in flood stage or velocities on river.  
However, the effect of the placement of caps 
(without removal) on these parameters would be 
evaluated further during design.  

 SED 6 would adversely affect estimated 
habitat of rare wildlife species, because the vast 
majority of remediation and supporting activities 
would occur within such habitat (see Figure S-6).  
Thus, the prohibition on projects with an adverse 
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effect on such habitat would not be met. 

In addition, if SED 6 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that results 
in loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands 
within an ACEC (10.55(4)), and potentially the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).           

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and 
construction criteria for new and existing 
dams (302 CMR 10.14) and requirements for 
periodic inspections of dams (302 CMR 
10.07).  These regulations exclude dams 
subject to regulation by the Federal Energy 
Regulatory Commission (FERC) (302 CMR 
10.04). 

Applicable to existing GE-
owned dams on River in 
Massachusetts.  Not 
applicable to other existing 
dams in Rest of River in 
Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of 
these state dam safety 
standards.  In any case, 
even if these standards 
were relevant to non-GE-
owned dams, they would 
relate to responsibilities of 
those dam owners and are 
not ARARs for SED 6.

GE will meet these requirements at dams that it 
owns (Woods Pond Dam and Rising Pond Dam).  
Not applicable to other dams in Rest of River in 
Massachusetts. 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile or surface 
impoundment may be constructed within 
500-year floodplain; and (b) tanks, 
containers, and similar units that are used to 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
state hazardous waste 
subject to these standards.  

In the unlikely event that some excavated bank 
soils were found to constitute state hazardous 
waste subject to these regulations, it may not be 
feasible for some temporary staging areas for 
such waste to meet the requirement that waste 
piles be located outside 500-year floodplain, 
given the need for staging areas to be near the 
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store hazardous waste, do not receive waste 
from off-site sources, and are located within 
the 100-year floodplain must be floodproofed 
to prevent floodwaters from contacting the 
hazardous waste.   

Further, even if some 
excavated sediments did 
constitute such hazardous 
waste, these requirements 
would not apply to 
temporary staging areas 
for such sediments, due 
to exemption from 
hazardous waste 
regulations for dredged 
materials temporarily 
stored at intermediate 
facility and managed under 
state water quality 
certification and § 404 of 
Clean Water Act (310 
CMR 30.104(3)(f)) (see 
Table S-6.c).  However, if 
some excavated bank 
soils were found to 
constitute such hazardous 
waste, these requirements 
would apply to temporary 
staging areas for such 
waste.   

river.  In such cases, that requirement should be 
waived as technically impracticable to attain.   
The requirement for floodproofing tanks, 
containers, and similar units used to store 
hazardous waste (if any) would be met.   

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts 
Historical Commission (MHC) (or the project 
proponent may notify MHC) if the project has 
an area of potential impact that could cause 
a change in the historical, architectural, 
archaeological, or cultural qualities 
possessed by a property listed in the State 
Register of Historic Places.  If MHC 
determines that the project will have an 
adverse impact on a property listed in the 
State Register, the state body, project 
proponent, and MHC must consider “prudent 

Applicable to State; 
relevant and appropriate to 
State-authorized work in 
areas where the work 
would have an area of 
potential impact on 
property(ies) listed in State 
Register.   

Extent to which SED 6 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it would,  
the substantive provisions of these regulations 
would be met –  through the process identified in 
Phase IA CRA.        
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and feasible alternatives” that could 
eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those 
parties; and if there is no agreement, project 
cannot proceed until state body or project 
proponent responds to the MHC. 

MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, 
any person conducting any activity (including 
construction activity) who discovers 
unmarked human remains suspected of 
being more than 100 years old must cease 
activity and report the discovery to state 
archaeologist for evaluation. 

Applicable to excavations 
or construction on state or 
local government lands in 
MA – or, in the case of 
unmarked human remains, 
any lands in MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical site 
or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain types 
of dams; periodic inspections of dams; 
maintenance activities; construction, repair, 
replacement, or removal of dams; and 
notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing 
dams on River in 
Connecticut, because all 
such dams are subject to 
FERC regulation, which 
preempts application of 
these state dam 
requirements.  In any 
case, even if these 
requirements were 
relevant, they would relate 
to responsibilities of the 
dam owners and are not 
ARARs for SED 6. 

Not applicable. 
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Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) 
wetland agency for activities that remove 
material from inland wetlands or 
watercourses; CT DEP allowed to issue 
general permit for minor activities with 
minimal environmental impacts, defined to 
include monitoring and sampling (Conn. 
Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate 
to sampling in Connecticut 
portion of Housatonic 
River, but no permit 
required. 

Would be attained through coordination with CT 
DEP on sampling in Connecticut portion of river. 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 6 would involve construction activities in 
wetlands.  Although there may be no practicable 
alternative (other than MNR) to some 
construction in wetlands, there are practicable 
alternatives with much less adverse effect on 
wetlands (e.g., SED 10).  Hence, the requirement 
that there be no such practicable alternative 
would not be met.   

SED 6 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in wetlands 
where practicable, use of erosion and 
sedimentation control measures, and reasonable 
restoration measures for affected wetlands.  
However, restoration measures would not 
prevent substantial harm to wetlands, as 
discussed in the Revised CMS Report, Sections 
6.6.5.3 and 6.6.8.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

A federal agency proposing action in a 
floodplain must consider alternatives to avoid 
adverse effects on the floodplain, and if there 
is no practicable alternative, must design or 
modify the action to minimize harm to or 
within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 6 would involve construction of access 
roads and staging areas in the floodplain.  Since 
these facilities must be located near sediment 
removal areas, they cannot be relocated to avoid 
any construction in the floodplain. However, there 
are practicable alternatives with less adverse 
effects on the floodplain – e.g., SED 10.  Hence, 
the requirement that there be no such practicable 
alternative would not be met.   

SED 6 would include practicable measures to 
minimize harm to floodplain, including erosion 
and sedimentation control measures, reasonable 
restoration measures for affected portions of 
floodplain, and maintenance of existing flood 
storage capacity of floodplain.  However, 
restoration measures would not prevent 
substantial harm to floodplain, as discussed in 
the Revised CMS Report, Sections 6.6.5.3 and 
6.6.8.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing sediments and soils.  Options 
include self-implementing provisions (not 
applicable to sediments) and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated Housatonic 
River sediments and 
bank soils with PCBs ≥ 
50 ppm).  

It is anticipated that, if SED 6 is selected, these 
requirements would be met through EPA 
determination that SED 6 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

Water treatment facilities would be designed to 
meet this requirement. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

Discharges could not feasibly meet MA water 
quality criteria for PCBs (0.014 and 0.000064 µg/L) 
in receiving waters, since current water quality 
conditions in Housatonic River do not meet those 
criteria.  In addition, it is not anticipated that those 
criteria would be met at the point of discharge.  
EPA used a standard of 0.5 µg/L. for discharges 
from the treatment facility in the 1½ Mile Reach 
Removal Action, and the data from discharges in 
that project were generally in the range of 0.01 to 
0.1 µg/L and often > 0.014 µg/L.  However, this 
ARAR could be met through discharges in 
compliance with instructions from OSC.    

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges to river during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including construction of 
access roads and temporary staging areas, bank 
remediation, and temporary staging of excavated 
materials at staging areas.  
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that SED 6 would not 
adversely affect any federally listed T&E species or 
their critical habitat.    

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
bank soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute RCRA characteristic 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

RCRA regulations 
for generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
these requirements would be met prior to any off-
site transport of such waste. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations 
for less than 90 day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
sediments removed in 
the wet did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate to < 90-day 
on-site accumulation of 
such dredged sediments. 

In the unlikely event that any sediments removed 
in the wet were found to constitute RCRA 
hazardous waste, any tanks used for < 90-day 
accumulation of such dredged sediments would 
meet these requirements. 

RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute RCRA 
hazardous waste.  
Further, even if some 
materials did constitute 
such waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations 
for hazardous waste 
management 
facilities – technical 
requirements for 
storage of 
hazardous waste  

40 CFR Part 264, 
Subparts J, K, 
and L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in tanks 
(Subpart J), surface impoundments (Subpart 
K) and waste piles outside structures 
(Subpart L). 

Note:  In addition to the requirements for 
waste piles, the requirements relating to 
tanks and surface impoundments are 
identified due to the possibility that such 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, any waste piles, tanks, or surface 
impoundments used for temporary staging of such 
waste would meet these requirements with the 
following exceptions:  (a) While the waste piles and 
surface impoundments (if any) would meet the 
single liner/leachate collection requirements of §§ 
264.251(a) and 264.221(a), they would not meet 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

types of facilities would be used at the 
temporary staging areas for holding of liquid 
sediments removed in the wet. 

hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to these 
types of facilities used for 
staging of those 
materials.  

the requirements of §§ 264.251(c) and 264.221(c) 
for a double liner/leachate collection system at 
“new waste pile units” and “new surface 
impoundment units” (if applicable); and (b) while 
the waste pile areas would contain a run-on control 
system capable of preventing flow onto those 
areas from a 25-year precipitation storm event, it 
would not be practical for some staging areas in 
the floodplain to have a run-on control system 
capable of preventing flow onto those areas from a 
25-year flood (see § 264.251(g)).  These 
requirements, which were developed for 
permanent hazardous waste storage units, are not 
practical for temporary staging areas and thus, if 
applicable, should be waived as technically 
impracticable to attain. 

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would not meet these requirements since 
they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for temporary staging areas would not be 
practicable, and thus these requirements, if 
applicable, should be waived as technically 
impracticable to attain. 
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RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would meet the exception to the storage 
prohibition for the accumulation of such quantities 
as are necessary to facilitate treatment or disposal. 

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations  

(Note:  These were 
listed as location-
specific ARAR in 
Table S-6.b, but are 
also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table S-4.b.  

Applicable to 
excavation/removal of 
sediments, discharge of 
dredged or fill material to 
waters and wetlands, and 
temporary staging areas 
for excavated sediments. 

Same as described for these regulations in Table 
S-6.b. 

Massachusetts 
Clean Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
remediation activities and 
at temporary staging 
areas. 

SED 6 would include use of stormwater BMPs 
during construction of access roads and staging 
areas, bank soil removal and stabilization, and 
operation of staging areas.  These BMPs would be 
designed to meet the MDEP’s specified stormwater 
management standards.  These stormwater 
systems would include setbacks (~ 25 feet) from 
receiving waters and wetlands where practicable, 
but setbacks would not be feasible for BMPs for 
bank remediation or in areas (if any) where there 
would be no practical alternative to siting the 
staging areas in or adjacent to wetlands.  
Stormwater BMPs would not be necessary or 
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practical for sediment excavation/dredging or 
capping, since those activities would take place 
within the River.  Any applicable stormwater 
management requirements that could not 
practically be met should be waived as technically 
impracticable. 

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.  

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

The vast majority of remediation activities, as well 
as most access roads and temporary staging 
areas, in SED 6 would occur within Priority Habitat, 
as shown on Figure S-6.  Based on the evaluations 
presented in Appendix L to this Revised CMS 
Report, these activities and facilities would result in 
a “take” of at least 27 state-listed species.  Thus, 
the prohibition on a “take” would not be met.  

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 
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Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

The state hazardous waste management 
regulations also exempt dredged material 
(even if it constitutes non-PCB state 
hazardous waste) that is temporarily stored 
at an intermediate facility (pursuant to 314 
CMR 9.07(4)) and managed in accordance 
with a state water quality certification and § 
404 requirements under the Clean Water Act 
(see 310 CMR 30.104(3)(f)).   

Applicable to determining 
whether excavated/ 
dredged sediments and 
bank soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute non-PCB state 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

Note:  It is not expected that excavated/dredged materials would constitute non-PCB state hazardous waste.  However, for sediments, even if some excavated/dredged 
sediments did constitute such hazardous waste, the following Massachusetts hazardous waste management requirements are considered inapplicable to temporary staging 
areas for such sediments due to the exemption from the hazardous waste regulations for dredged materials temporarily stored at an intermediate facility and managed under 
state water quality certification and § 404 of Clean Water Act (310 CMR 30.104(3)(f)).  Hence, these requirements have been evaluated based solely on their potential 
applicability to temporary staging areas that are used for excavated bank soils.

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute non-PCB state 
hazardous waste.  

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 
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However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for units used to 
store hazardous 
waste  

(Note:  Some of 
these regulations 
were also listed as 
location-specific 
ARAR in Table S-
6.b.) 

310 CMR  
30.701(6), 
30.703(2), 
30.702, 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain (given the need for proximity to 
the river) or outside wetlands; (b) it is unknown 
whether such sites would overlie a “potential public 
underground drinking water source” (defined as a 
groundwater source capable of yielding 100 gpm 
or more of water and with less than 10,000 mg/L of 
total dissolved solids); and (c) it is not certain 
whether some areas could be designed and 
constructed with a 200-foot buffer zone to 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

fenceline.  Any requirements that could not feasibly 
be met should be waived as technically 
impracticable.     

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
storage of 
hazardous waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while these areas would 
contain run-on and runoff control systems capable 
of handling a 100-year precipitation storm event, 
some staging areas in the floodplain would not 
have such systems capable of preventing flow onto 
those areas, or controlling runoff, during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable, could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable 

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements because they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for temporary 
staging areas would not be practicable, and thus 
these requirements, if applicable, should be waived 
as technically impracticable. 
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during active remediation activities and during 
construction and operation of the staging areas, 
along with response actions if certain action levels 
are exceeded.  These measures would be 
specified in design.

Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 
26-303 through 
26-316 

Requires state agency to:  (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence of 
a listed endangered or threatened species or 
result in destruction or adverse modification 
of habitat essential to such species, unless 
an exemption is granted; and (b) take all 
reasonable measures to mitigate any 
adverse impacts of the proposed action on 
such species or habitat.  Prohibits “taking” of 
endangered or threatened species, except 
where State determines that a proposed 
action would not appreciably reduce 
likelihood of survival or recovery of the 
species.     

This statute is not 
applicable or relevant 
and appropriate to SED 6 
because implementation 
of SED 6 is not expected 
to have any adverse 
impact on endangered or 
threatened species or 
their habitat in 
Connecticut, or to cause 
a “taking” of such 
species.  

Not applicable. 

Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue permits to 
properly accredited persons for sampling of 
fish, crustaceans, and wildlife for educational 
and scientific purposes, with CT DEP to 
determine number, species, area, and 
method of collection. 

Relevant and appropriate 
to biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 
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To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of SED 6. 

Use of Area of 
Contamination 
(AOC) Concept 
During RCRA 
Cleanups (EPA, 
1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated sediments or 
bank soils were to constitute RCRA hazardous 
waste, the technical RCRA requirements for a 
hazardous waste storage facility would not apply to 
temporary staging areas located within the 
boundary of the Rest of River area, because those 
areas would be within the overall area of dispersed 
contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 7 would not achieve 
chronic aquatic life criterion in upper portion of 
Rest of River, with 2 exceedances in 3-year 
period in Reach 5A using block averaging 
approach (and 10 exceedances in that reach 
and 3 exceedances in Reach 5B using rolling 
average approach).  See Revised CMS 
Report, Section 6.7.4.  Hence, this criterion 
would not be met under SED 7.   

Model indicates that SED 7 would not achieve 
human health criterion in any reaches in MA 
and in 2 of 4 impoundments in CT.  That 
criterion should be waived under CERCLA and 
NCP as technically impracticable to attain 
(CERCLA § 121(d)(4)(C); 40 CFR § 
300.430(f)(1)(ii)(C)(3)) because it is below 
current ability to measure and would not 
achieved by any sediment alternative.  See 
Revised CMS Report, Sections 6.1.4 and 
6.7.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEPestablishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 7 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

The current CT human health criterion is not 
an ARAR.   

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish. 

To be considered. SED 7 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform anglers about the advisory, for as long 
as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 7 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.”  

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish. 

To be considered. SED 7 includes continuation and maintenance 
of these advisories, including appropriate 
steps to inform anglers about the advisories, 
for as long as considered necessary by the 
CDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative with 
less adverse impact on aquatic ecosystem; 
(b) discharge cannot cause or contribute to 
violation of state water quality standard or 
toxic effluent standard; (c) discharge cannot 
jeopardize the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health 
or welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic values; 
and (e) discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

(a)  There are practicable sediment and riverbank 
remediation alternatives with less adverse impact 
on aquatic ecosystem – e.g., SED 10.  Hence, 
the requirement that there be no such alternative 
would not be met.    

(b)  SED 7 would not meet requirement that 
discharge not contribute to violation of state water 
quality standards, since Housatonic River does 
not currently meet numerical MA water quality 
criteria for PCBs; hence, that requirement should 
be waived as technically impracticable to attain. 

(c)  Review of available information indicates that 
SED 7 would not affect any federally listed T&E 
species.   

(d)  SED 7 would cause significant adverse 
effects on aquatic life, aquatic ecosystem, and 
recreational and aesthetic values, as described in 
the Revised CMS Report (Sections 6.7.5.3 and 
6.7.8).  Hence, the prohibition on actions with 
such effects would not be met.   

(e)  SED 7 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on aquatic 
ecosystem.  Despite such steps, however, SED 7 
would have substantial adverse effects on the 
aquatic ecosystem, as noted above. 
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse 
impacts after all appropriate and practicable 
steps have been taken to avoid or minimize 
the impacts, responsible party must 
implement compensatory mitigation – i.e.,  
the restoration, creation, enhancement, or (in 
some circumstances) preservation of aquatic 
resources.  This requires a mitigation work 
plan, including detailed specifications and 
descriptions for compensatory mitigation.  
The regulations also require objective 
performance standards, monitoring for at 
least 5 years, and active long-term 
management and maintenance where 
necessary to ensure long-term sustainability.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

Where SED 7 would have unavoidable adverse 
impacts on the aquatic ecosystem, these 
regulations would require a compensatory 
mitigation plan would be necessary to address 
those impacts.  However, even if such a plan 
were implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 6.7.5.3 and 6.7.8.   

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. Army 
Corps of Engineers.  

Relevant and appropriate 
to dredging in, and 
discharge of dredge and fill 
material to, navigable 
waters of the U.S., but no 
permit required. 

Since no permit is required, this requirement 
would be addressed through EPA’s coordination 
with U.S. Army Corps of Engineers regarding 
work in Housatonic River.  

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or modify 
any waterbody must consult with federal and 
state resource agencies to ascertain 
measures to prevent, mitigate, and 
compensate for project-related loss of or 
damage to fish and wildlife resources and to 
provide for the development and 
improvement of such resources.   

Applicable to EPA; 
relevant and appropriate to 
work in river. 

Would be attained through consultation by EPA 
with U.S. Fish and Wildlife Service and MA 
Department of Fish and Game.   
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Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such waste 
by a 100-year flood unless owner/operator 
shows that procedures are in effect to 
remove waste safely before flood waters can 
reach facility. 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
RCRA hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements would 
not apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
lateral boundary of Rest of 
River to which AOC policy 
would not apply, these 
requirements would be 
relevant and appropriate to 
such staging areas in 100-
year floodplain.  

In the unlikely event that some excavated 
materials were found to constitute RCRA 
hazardous waste, these requirements would be 
met at any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For any 
such staging areas, procedures would be 
instituted to remove any hazardous waste safely 
before flood waters can reach those areas.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including a 
site, building, structure, or object) included or 
eligible for inclusion in the National Register 
of Historic Places (NRHP).  This requires:  
(a) consultation with the State and/or Tribal 
Historic Preservation Offices; (b) 
identification of the project’s “area of 
potential effects”; (c) identification of any 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described in 
Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic River 
– Rest of River Project (Phase IA CRA: URS 
Corporation, March 13, 2008). 
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listed or eligible historic property within that 
area that could be affected by the project; (d) 
if there is such property, determination of 
whether the project would have an adverse 
impact on the property; (e) if so, evaluation 
of alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement on 
such measures or, failing agreement, 
implementation of such measures identified 
by the authorizing agency. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must notify 
Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in the public interest. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by SED 7 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be irrevocably 
lost or destroyed by implementation of SED 7, it 
is anticipated that EPA would notify DOI as 
required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or structures 
in a waterbody (below high water mark).  
Includes standards governing engineering 
and construction of fill and structures to be 
placed in waterbodies (9.37) and standards 
for dredging (9.40), including prohibition on 
dredging in an Area of Critical Environmental 
Concern (ACEC) except for sole purpose of 
fisheries or wildlife enhancement.  Also 
requires compliance with other specified 
environmental regulatory programs (9.33).  

Applicable to 
excavation/removal of 
sediments from 
Housatonic River, 
placement of caps or 
backfill in river, and 
placement of structures in 
river below high water 
mark to aid in excavation, 
address erosion, or restore 
habitat. 

SED 7 would not comply with the prohibition on 
dredging in an ACEC.   SED 7 would be designed 
to meet the other specified standards and 
requirements of these regulations.  (The other 
relevant environmental regulatory programs 
referenced in Section 9.33 are discussed 
separately in these ARARs tables.)  
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Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
SED 3. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to avoid 
and minimize adverse effects on land under 
water and on bordering or isolated vegetated 
wetlands, including 1:1 restoration or 
replication of such wetlands (unless waived); 
(c) there must be no discharge that would 
adversely affect estimated habitat of rare 
wildlife species under the Wetlands 
Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a 
variance is obtained; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) there 
must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

For dredging and dredged material manage-
ment:  (a) no dredging is allowed if there is 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to 
avoid, minimize, or mitigate adverse effects 
on land under water; (c) dredging must be 
conducted to meet performance standards 
designed to minimize impacts on the aquatic 
ecosystem and protect human health; and 
(d) placement of dredged material in an 
intermediate facility for sediment 
management (dewatering, processing, etc.) 
prior to disposal or reuse must meet certain 
requirements, including requirements 
governing method of placement/ storage of 
dredged material and siting criteria. 

Applicable to 
excavation/removal of 
sediments and bank soils, 
discharge of dredged or fill 
material to waters or 
wetlands, and dredged 
material management at 
temporary staging areas. 

As noted above, there are practicable sediment 
and riverbank remediation alternatives with less 
adverse impact on aquatic ecosystem – e.g., 
SED 10.  Thus, the requirement that there be no 
such alternative would not be met.      

SED 7 would include appropriate and practicable 
steps in an effort to avoid, minimize, or mitigate 
potential adverse effects on land under water and 
on wetlands, but such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 6.7.5.3 and 
6.7.8).  Under SED 7, there would be no 
discharge to Outstanding Resource Waters 
(including certified vernal pools), and stormwater 
discharges would be controlled through BMPs.   
However, SED 7 would adversely affect 
estimated habitat of rare wildlife species, 
because the vast majority of remediation and 
supporting activities would occur within such 
habitat (see Figure S-7); and SED 7 would have 
substantial adverse impacts on biological 
conditions in the River.  Hence, the prohibition on 
actions with such effects would not be met. 

Excavation/dredging activities under SED 7 
would be designed to meet the specified dredging 
performance standards to the extent practical, but 
would not avoid adverse impacts on the aquatic 
ecosystem or minimize such impacts relative to 
other alternatives (e.g., SED 10).    

The temporary staging areas may not meet the 
requirements that intermediate facilities cannot 
have a permanent adverse impact on a state-
listed rare species or on an ACEC.  Most 
temporary staging areas under SED 7 would be 
located in state-mapped Priority Habitat of rare 
species (see Figure S-7) and in the Upper 
Housatonic ACEC, and the permanence of their 
impacts would depend on the uncertain success 
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of restoration.  The staging areas would meet the 
other placement and siting requirements for 
intermediate facilities.       

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of release 
of hazardous materials are authorized as a 
“limited project” if they: (a) have no 
practicable alternative, consistent with the 
MCP, that would be less damaging to 
resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage 
for lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable to 
support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 
– 10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species.   

For areas within 100 feet of stream/pond 
banks or wetlands (buffer zone) or within 200 
feet from river’s edge (Riverfront Areas), 
minor activities such as sampling and 
monitoring are exempt from these 
requirements.  See 310 CMR 10.02(2)(b)1.g. 

Applicable to SED 7 
response actions that take 
place in waterbodies or in, 
or within 100 feet (buffer 
zone) of, stream/pond 
banks or wetlands or are 
within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since SED 7 involves response actions, the 
requirements for “limited projects” would appear 
to apply.  Under those requirements: 

 As noted above, there are practicable 
sediment and riverbank remediation alternatives 
that would be less damaging to resource areas 
(e.g., SED 10).  Thus, the requirement that there 
be no such practicable alternative would not be 
met. 

 SED 7 would include practicable measures to 
minimize impacts to resource areas, including 
actions to minimize impact of hydrological 
changes during construction, control of 
stormwater discharges during construction 
through BMPs, implementation of mitigation 
measures where necessary, and restoration of 
disturbed vegetation as required.  However, as 
discussed in the Revised CMS Report (Sections 
6.7.5.3 and 6.7.8), these measures would not 
prevent substantial adverse impacts of SED 7 on 
resource areas.  As discussed in the Revised 
CMS Report (Section 6.7.9.1), SED 7 would not 
be expected to affect flood storage capacity of 
floodplain or to cause an increase in flood stage 
or velocities on river.  However, the effect of the 
placement of caps (without removal) on these 
parameters would be evaluated further during 
design.  

 SED 7 would adversely affect estimated 
habitat of rare wildlife species, because the vast 
majority of remediation and supporting activities 
would occur within such habitat (see Figure S-7).  
Thus, the prohibition on projects with an adverse 
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effect on such habitat would not be met. 

In addition, if SED 7 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that results 
in loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands 
within an ACEC (10.55(4)), and potentially the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).  

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and 
construction criteria for new and existing 
dams (302 CMR 10.14) and requirements for 
periodic inspections of dams (302 CMR 
10.07).  These regulations exclude dams 
subject to regulation by the Federal Energy 
Regulatory Commission (FERC) (302 CMR 
10.04). 

Applicable to existing GE-
owned dams on River in 
Massachusetts.  Not 
applicable to other existing 
dams in Rest of River in 
Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of 
these state dam safety 
standards.  In any case, 
even if these standards 
were relevant to non-GE-
owned dams, they would 
relate to responsibilities of 
those dam owners and are 
not ARARs for SED 7.

GE will meet these requirements at dams that it 
owns (Woods Pond Dam and Rising Pond Dam).  
Not applicable to other dams in Rest of River in 
Massachusetts. 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile or surface 
impoundment may be constructed within 
500-year floodplain; and (b) tanks, 
containers, and similar units that are used to 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
state hazardous waste 
subject to these standards.  

In the unlikely event that some excavated bank 
soils were found to constitute state hazardous 
waste subject to these regulations, it may not be 
feasible for some temporary staging areas for 
such waste to meet the requirement that waste 
piles be located outside 500-year floodplain, 
given the need for staging areas to be near the 
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store hazardous waste, do not receive waste 
from off-site sources, and are located within 
the 100-year floodplain must be floodproofed 
to prevent floodwaters from contacting the 
hazardous waste.   

Further, even if some 
excavated sediments did 
constitute such hazardous 
waste, these requirements 
would not apply to 
temporary staging areas 
for such sediments, due 
to exemption from 
hazardous waste 
regulations for dredged 
materials temporarily 
stored at intermediate 
facility and managed under 
state water quality 
certification and § 404 of 
Clean Water Act (310 
CMR 30.104(3)(f)) (see 
Table S-7.c).  However, if 
some excavated bank 
soils were found to 
constitute such hazardous 
waste, these requirements 
would apply to temporary 
staging areas for such 
waste.   

river.  In such cases, that requirement should be 
waived as technically impracticable to attain.   
The requirement for floodproofing tanks, 
containers, and similar units used to store 
hazardous waste (if any) would be met.  

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts 
Historical Commission (MHC) (or the project 
proponent may notify MHC) if the project has 
an area of potential impact that could cause 
a change in the historical, architectural, 
archaeological, or cultural qualities 
possessed by a property listed in the State 
Register of Historic Places.  If MHC 
determines that the project will have an 
adverse impact on a property listed in the 
State Register, the state body, project 
proponent, and MHC must consider “prudent 

Applicable to State; 
relevant and appropriate to 
State-authorized work in 
areas where the work 
would have an area of 
potential impact on 
property(ies) listed in State 
Register.   

Extent to which SED 7 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it would,  
the substantive provisions of these regulations 
would be met – through the process identified in 
Phase IA CRA.        
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and feasible alternatives” that could 
eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those 
parties; and if there is no agreement, project 
cannot proceed until state body or project 
proponent responds to the MHC. 

MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, 
any person conducting any activity (including 
construction activity) who discovers 
unmarked human remains suspected of 
being more than 100 years old must cease 
activity and report the discovery to state 
archaeologist for evaluation. 

Applicable to excavations 
or construction on state or 
local government lands in 
MA – or, in the case of 
unmarked human remains, 
any lands in MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical site 
or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain types 
of dams; periodic inspections of dams; 
maintenance activities; construction, repair, 
replacement, or removal of dams; and 
notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing 
dams on River in 
Connecticut, because all 
such dams are subject to 
FERC regulation, which 
preempts application of 
these state dam 
requirements.  In any 
case, even if these 
requirements were 
relevant, they would relate 
to responsibilities of the 
dam owners and are not 
ARARs for SED 7. 

Not applicable. 
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Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) 
wetland agency for activities that remove 
material from inland wetlands or 
watercourses; CT DEP allowed to issue 
general permit for minor activities with 
minimal environmental impacts, defined to 
include monitoring and sampling (Conn. 
Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate 
to sampling in Connecticut 
portion of Housatonic 
River, but no permit 
required. 

Would be attained through coordination with CT 
DEP on sampling in Connecticut portion of river. 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 7 would involve some construction activities 
in wetlands.  Although there may be no 
practicable alternative (other than MNR) to some 
construction in wetlands, there are practicable 
alternatives with much less adverse effect on 
wetlands (e.g., SED 10).  Hence, the requirement 
that there be no such practicable alternative 
would not be met.   

SED 7 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in wetlands 
where practicable, use of erosion and 
sedimentation control measures, and reasonable 
restoration measures for affected wetlands.  
However, restoration measures would not 
prevent substantial harm to wetlands, as 
discussed in the Revised CMS Report, Sections 
6.7.5.3 and 6.7.8.   
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Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

A federal agency proposing action in a 
floodplain must consider alternatives to avoid 
adverse effects on the floodplain, and if there 
is no practicable alternative, must design or 
modify the action to minimize harm to or 
within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 7 would involve construction of access 
roads and staging areas in the floodplain.  Since 
these facilities must be located near sediment 
removal areas, they cannot be relocated to avoid 
any construction in the floodplain. However, there 
are practicable alternatives with less adverse 
effects on the floodplain – e.g., SED 10.  Hence, 
the requirement that there be no such practicable 
alternative would not be met.   

SED 7 would include practicable measures to 
minimize harm to floodplain, including erosion 
and sedimentation control measures, reasonable 
restoration measures for affected portions of 
floodplain, and maintenance of existing flood 
storage capacity of floodplain.  However, 
restoration measures would not prevent 
substantial harm to floodplain, as discussed in 
the Revised CMS Report, Sections 6.7.5.3 and 
6.7.8.   
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Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing sediments and soils.  Options 
include self-implementing provisions (not 
applicable to sediments) and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated Housatonic 
River sediments and 
bank soils with PCBs ≥ 
50 ppm).  

It is anticipated that, if SED 7 is selected, these 
requirements would be met through EPA 
determination that SED 7 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of  the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

Water treatment facilities would be designed to 
meet this requirement. 
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TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

Discharges could not feasibly meet MA water 
quality criteria for PCBs (0.014 and 0.000064 µg/L) 
in receiving waters, since current water quality 
conditions in Housatonic River do not meet those 
criteria.  In addition, it is not anticipated that those 
criteria would be met at the point of discharge.  
EPA used a standard of 0.5 µg/L. for discharges 
from the treatment facility in the 1½ Mile Reach 
Removal Action, and the data from discharges in 
that project were generally in the range of 0.01 to 
0.1 µg/L and often > 0.014 µg/L.  However, this 
ARAR could be met through discharges in 
compliance with instructions from OSC.    

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges to river during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including construction of 
access roads and temporary staging areas, bank 
remediation, and temporary staging of excavated 
materials at staging areas.  
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Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that SED 7 would not 
adversely affect any federally listed T&E species or 
their critical habitat.    

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated/dredged 
sediments or bank soils 
would constitute 
hazardous waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute RCRA characteristic 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

RCRA regulations 
for generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, 
excavated/dredged 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
these requirements would be met prior to any off-
site transport of such waste.  



  
 
 

Table S-7.c:  Alternative SED 7 – Potential Action-Specific ARARs * 
 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table S-7.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 139 of 225  

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 
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RCRA regulations 
for less than 90 day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
sediments removed in 
the wet did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate to < 90-day 
on-site accumulation of 
such dredged sediments. 

In the unlikely event that any sediments removed 
in the wet were found to constitute RCRA 
hazardous waste, any tanks used for < 90-day 
accumulation of such dredged sediments would 
meet these requirements. 

RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute RCRA 
hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations 
for hazardous waste 
management 
facilities – technical 
requirements for 
storage of 
hazardous waste  

40 CFR Part 264, 
Subparts J, K, 
and L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in tanks 
(Subpart J), surface impoundments (Subpart 
K) and waste piles outside structures 
(Subpart L). 

Note:  In addition to the requirements for 
waste piles, the requirements relating to 
tanks and surface impoundments are 
identified due to the possibility that such 
types of facilities would be used at the 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, any waste piles, tanks, or surface 
impoundments used for temporary staging of such 
waste would meet these requirements with the 
following exceptions:  (a) While the waste piles and 
surface impoundments (if any) would meet the 
single liner/leachate collection requirements of §§ 
264.251(a) and 264.221(a), they would not meet 
the requirements of §§ 264.251(c) and 264.221(c) 
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temporary staging areas for holding of liquid 
sediments removed in the wet. 

hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to these 
types of facilities used for 
staging of those 
materials.  

for a double liner/leachate collection system at 
“new waste pile units” and “new surface 
impoundment units” (if applicable); and (b) while 
the waste pile areas would contain a run-on control 
system capable of preventing flow onto those 
areas from a 25-year precipitation storm event, it 
would not be practical for some staging areas in 
the floodplain to have a run-on control system 
capable of preventing flow onto those areas from a 
25-year flood (see § 264.251(g)).  These 
requirements, which were developed for 
permanent hazardous waste storage units, are not 
practical for temporary staging areas and thus, if 
applicable, should be waived as technically 
impracticable to attain. 

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would not meet these requirements since 
they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for temporary staging areas would not be 
practicable, and thus these requirements, if 
applicable, should be waived as technically 
impracticable to attain.  

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would meet the exception to the storage 
prohibition for the accumulation of such quantities 
as are necessary to facilitate treatment or disposal.  
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations  

(Note:  These were 
listed as location-
specific ARAR in 
Table S-7.b, but are 
also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table S-7.b.  

Applicable to 
excavation/removal of 
sediments, discharge of 
dredged or fill material to 
waters and wetlands, and 
temporary staging areas 
for excavated sediments. 

Same as described for these regulations in Table 
S-7.b. 

Massachusetts 
Clean Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
remediation activities and 
at temporary staging 
areas. 

SED 7 would include use of stormwater BMPs 
during construction of access roads and staging 
areas, bank soil removal and stabilization, and 
operation of staging areas.  These BMPs would be 
designed to meet the MDEP’s specified stormwater 
management standards.  These stormwater 
systems would include setbacks (~ 25 feet) from 
receiving waters and wetlands where practicable, 
but setbacks would not be feasible for BMPs for 
bank remediation or in areas (if any) where there 
would be no practical alternative to siting the 
staging areas in adjacent to wetlands.  Stormwater 
BMPs would not be necessary or practical for 
sediment excavation/dredging or capping, since 
those activities would take place within the River.  
Any applicable stormwater management 
requirements that could not practically be met 
should be waived as technically impracticable.   
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Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.  

Applicable to activities in 
a State-designated 
Priority Habitat in MA or 
other areas where 
information indicates the 
occurrence of a State-
listed species. 

The vast majority of excavation, dredging, and 
capping activities, as well as most access roads 
and temporary staging areas, in SED 7 would 
occur within Priority Habitat, as shown on Figure S-
7.  Based on the evaluations presented in 
Appendix L to this Revised CMS Report, these 
activities and facilities would result in a “take” of at 
least 27 state-listed species.  Thus, the prohibition 
on a “take” would not be met.   
 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 
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Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

The state hazardous waste management 
regulations also exempt dredged material 
(even if it constitutes non-PCB state 
hazardous waste) that is temporarily stored 
at an intermediate facility (pursuant to 314 
CMR 9.07(4)) and managed in accordance 
with a state water quality certification and § 
404 requirements under the Clean Water Act 
(see 310 CMR 30.104(3)(f)).   

Applicable to determining 
whether excavated 
sediments and bank soils 
would constitute 
hazardous waste under 
state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute non-PCB state 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

Note:  It is not expected that excavated materials would constitute non-PCB state hazardous waste.  However, for sediments, even if some excavated sediments did 
constitute such hazardous waste, the following Massachusetts hazardous waste management requirements are considered inapplicable to temporary staging areas for such 
sediments due to the exemption from the hazardous waste regulations for dredged materials temporarily stored at an intermediate facility and managed under state water 
quality certification and § 404 of Clean Water Act (310 CMR 30.104(3)(f)).  Hence, these requirements have been evaluated based solely on their potential applicability to 
temporary staging areas that are used for excavated bank soils.

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute non-PCB state 
hazardous waste.  
However, if some 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 
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excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for units used to 
store hazardous 
waste  

(Note:  Some of 
these regulations 
were also listed as 
location-specific 
ARAR in Table S-
7.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain (given the need for proximity to 
the river) or outside wetlands; (b) it is unknown 
whether such sites would overlie a “potential public 
underground drinking water source” (defined as a 
groundwater source capable of yielding 100 gpm 
or more of water and with less than 10,000 mg/L of 
total dissolved solids); and (c) it is not certain 
whether some areas could be designed and 
constructed with a 200-foot buffer zone to 
fenceline.  Any requirements that could not feasibly 
be met should be waived as technically 
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impracticable.     

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
storage of 
hazardous waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while these areas would 
contain run-on and runoff control systems capable 
of handling a 100-year precipitation storm event, 
some staging areas in the floodplain would not 
have such systems capable of preventing flow onto 
those areas, or controlling runoff, during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable, could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements because they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for temporary 
staging areas would not be practicable, and thus 
these requirements, if applicable, should be waived 
as technically impracticable. 
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during active remediation activities and during 
construction and operation of the staging areas, 
along with response actions if certain action levels 
are exceeded.  These measures would be 
specified in design.

Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 
26-303 through 
26-316 

Requires state agency to:  (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence of 
a listed endangered or threatened species or 
result in destruction or adverse modification 
of habitat essential to such species, unless 
an exemption is granted; and (b) take all 
reasonable measures to mitigate any 
adverse impacts of the proposed action on 
such species or habitat.  Prohibits “taking” of 
endangered or threatened species, except 
where State determines that a proposed 
action would not appreciably reduce 
likelihood of survival or recovery of the 
species.     

This statute is not 
applicable or relevant 
and appropriate to SED 7 
because implementation 
of SED 7 is not expected 
to have any adverse 
impact on endangered or 
threatened species or 
their habitat in 
Connecticut, or to cause 
a “taking” of such 
species.  

Not applicable. 

Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue permits to 
properly accredited persons for sampling of 
fish, crustaceans, and wildlife for educational 
and scientific purposes, with CT DEP to 
determine number, species, area, and 
method of collection. 

Relevant and appropriate 
to biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 
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To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of SED 7. 

Use of Area of 
Contamination 
(AOC) Concept 
During RCRA 
Cleanups (EPA, 
1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated sediments or 
bank soils were to constitute RCRA hazardous 
waste, the technical RCRA requirements for a 
hazardous waste storage facility would not apply to 
temporary staging areas located within the 
boundary of the Rest of River area, because those 
areas would be within the overall area of dispersed 
contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 8 would achieve 
chronic aquatic life criterion in all reaches 
using block averaging approach (and would 
achieve that criterion using rolling average 
approach in all reaches except for 3 extra 
exceedances in Reach 5A).  See Revised 
CMS Report, Section 6.8.4.   

Model indicates that SED 8 would not achieve 
human health criterion in any reaches in MA 
and in 1 of 4 impoundments in CT.  That 
criterion should be waived under CERCLA and 
NCP as technically impracticable to attain 
(CERCLA § 121(d)(4)(C); 40 CFR § 
300.430(f)(1)(ii)(C)(3)) because it is below 
current ability to measure and would not 
achieved by any sediment alternative.  See 
Revised CMS Report, Sections 6.1.4 and 
6.8.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 8 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

The current CT human health criterion is not 
an ARAR.   

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish. 

To be considered. SED 8 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform anglers about the advisory, for as long 
as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 8 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.”  

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish. 

To be considered. SED 8 includes continuation and maintenance 
of these advisories, including appropriate 
steps to inform anglers about the advisories, 
for as long as considered necessary by the 
CDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative with 
less adverse impact on aquatic ecosystem; 
(b) discharge cannot cause or contribute to 
violation of state water quality standard or 
toxic effluent standard; (c) discharge cannot 
jeopardize the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health 
or welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic values; 
and (e) discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters). 

(a)  There are practicable sediment and riverbank 
remediation alternatives with less adverse impact 
on aquatic ecosystem – e.g., SED 10.  Hence, 
the requirement that there be no such alternative 
would not be met.    

(b)  SED 8 would not meet requirement that 
discharge not contribute to violation of state water 
quality standards, since Housatonic River does 
not currently meet numerical MA water quality 
criteria for PCBs; hence, that requirement should 
be waived as technically impracticable to attain. 

(c)  Review of available information indicates that 
SED 8 would not affect any federally listed T&E 
species.   

(d)  SED 8 would cause significant adverse 
effects on aquatic life, aquatic ecosystem, and 
recreational and aesthetic values, as described in 
the Revised CMS Report (Sections 6.8.5.3 and 
6.8.8).  Hence, the prohibition on actions with 
such effects would not be met.   

(e)  SED 8 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on aquatic 
ecosystem.  Despite such steps, however, SED 8 
would have substantial adverse effects on the 
aquatic ecosystem, as noted above. 
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse 
impacts after all appropriate and practicable 
steps have been taken to avoid or minimize 
the impacts, responsible party must 
implement compensatory mitigation – i.e.,  
the restoration, creation, enhancement, or (in 
some circumstances) preservation of aquatic 
resources.  This requires a mitigation work 
plan, including detailed specifications and 
descriptions for compensatory mitigation.  
The regulations also require objective 
performance standards, monitoring for at 
least 5 years, and active long-term 
management and maintenance where 
necessary to ensure long-term sustainability.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters). 

Where SED 8 would have unavoidable adverse 
impacts on the aquatic ecosystem, these 
regulations would require a compensatory 
mitigation plan would be necessary to address 
those impacts.  However, even if such a plan 
were implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 6.8.5.3 and 6.8.8.  

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. Army 
Corps of Engineers.  

Relevant and appropriate 
to dredging in, and 
discharge of dredge and fill 
material to, navigable 
waters of the U.S., but no 
permit required. 

Since no permit is required, this requirement 
would be addressed through EPA’s coordination 
with U.S. Army Corps of Engineers regarding 
work in Housatonic River.  

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or modify 
any waterbody must consult with federal and 
state resource agencies to ascertain 
measures to prevent, mitigate, and 
compensate for project-related loss of or 
damage to fish and wildlife resources and to 
provide for the development and 
improvement of such resources.   

Applicable to EPA; 
relevant and appropriate to 
work in river. 

Would be attained through consultation by EPA 
with U.S. Fish and Wildlife Service and MA 
Department of Fish and Game.   
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Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such waste 
by a 100-year flood unless owner/operator 
shows that procedures are in effect to 
remove waste safely before flood waters can 
reach facility. 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
RCRA hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements would 
not apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
lateral boundary of Rest of 
River to which AOC policy 
would not apply, these 
requirements would be 
relevant and appropriate to 
such staging areas in 100-
year floodplain.  

In the unlikely event that some excavated 
materials were found to constitute RCRA 
hazardous waste, these requirements would be 
met at any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For any 
such staging areas, procedures would be 
instituted to remove any hazardous waste safely 
before flood waters can reach those areas.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including a 
site, building, structure, or object) included or 
eligible for inclusion in the National Register 
of Historic Places (NRHP).  This requires:  
(a) consultation with the State and/or Tribal 
Historic Preservation Offices; (b) 
identification of the project’s “area of 
potential effects”; (c) identification of any 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described in 
Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic River 
– Rest of River Project (Phase IA CRA: URS 
Corporation, March 13, 2008). 
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listed or eligible historic property within that 
area that could be affected by the project; (d) 
if there is such property, determination of 
whether the project would have an adverse 
impact on the property; (e) if so, evaluation 
of alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement on 
such measures or, failing agreement, 
implementation of such measures identified 
by the authorizing agency. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must notify 
Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in the public interest. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by SED 8 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be irrevocably 
lost or destroyed by implementation of SED 8, it 
is anticipated that EPA would notify DOI as 
required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or structures 
in a waterbody (below high water mark).  
Includes standards governing engineering 
and construction of fill and structures to be 
placed in waterbodies (9.37) and standards 
for dredging (9.40), including prohibition on 
dredging in an Area of Critical Environmental 
Concern (ACEC) except for sole purpose of 
fisheries or wildlife enhancement.  Also 
requires compliance with other specified 
environmental regulatory programs (9.33).  

Applicable to 
excavation/removal of 
sediments from 
Housatonic River, 
placement of caps or 
backfill in river, and 
placement of structures in 
river below high water 
mark to aid in excavation, 
address erosion, or restore 
habitat. 

SED 8 would not comply with the prohibition on 
dredging in an ACEC.  SED 8 would be designed 
to meet the other specified standards and 
requirements of these regulations.  (The other 
relevant environmental regulatory programs 
referenced in Section 9.33 are discussed 
separately in these ARARs tables.)  
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Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
SED 3. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to avoid 
and minimize adverse effects on land under 
water and on bordering or isolated vegetated 
wetlands, including 1:1 restoration or 
replication of such wetlands (unless waived); 
(c) there must be no discharge that would 
adversely affect estimated habitat of rare 
wildlife species under the Wetlands 
Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a 
variance is obtained; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) there 
must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

For dredging and dredged material manage-
ment:  (a) no dredging is allowed if there is 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to 
avoid, minimize, or mitigate adverse effects 
on land under water; (c) dredging must be 
conducted to meet performance standards 
designed to minimize impacts on the aquatic 
ecosystem and protect human health; and 
(d) placement of dredged material in an 
intermediate facility for sediment 
management (dewatering, processing, etc.) 
prior to disposal or reuse must meet certain 
requirements, including requirements 
governing method of placement/ storage of 
dredged material and siting criteria. 

Applicable to 
excavation/removal of 
sediments and bank soils, 
discharge of dredged or fill 
material to waters or 
wetlands, and dredged 
material management at 
temporary staging areas. 

As noted above, there are practicable sediment 
and riverbank remediation alternatives with less 
adverse impact on aquatic ecosystem – e.g., 
SED 10.  Thus, the requirement that there be no 
such alternative would not be met.      

SED 8 would include appropriate and practicable 
steps in an effort to avoid, minimize, or mitigate 
potential adverse effects on land under water and 
on wetlands, but such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 6.8.5.3 and 
6.8.8).  Under SED 8, there would be no 
discharge to Outstanding Resource Waters 
(including certified vernal pools), and stormwater 
discharges would be controlled through BMPs.   
However, SED 8 would adversely affect 
estimated habitat of rare wildlife species, 
because the vast majority of remediation and 
supporting activities would occur within such 
habitat (see Figure S-8); and SED 8 would have 
substantial adverse impacts on biological 
conditions in the River.  Hence, the prohibition on 
actions with such effects would not be met. 

Excavation/dredging activities under SED 8 
would be designed to meet the specified dredging 
performance standards to the extent practical, but 
would not avoid adverse impacts on the aquatic 
ecosystem or minimize such impacts relative to 
other alternatives (e.g., SED 10).    

The temporary staging areas may not meet the 
requirements that intermediate facilities cannot 
have a permanent adverse impact on a state-
listed rare species or on an ACEC.  Most 
temporary staging areas under SED 8 would be 
located in state-mapped Priority Habitat of rare 
species (see Figure S-8) and in the Upper 
Housatonic ACEC, and the permanence of their 
impacts would depend on the uncertain success 
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of restoration.  The staging areas would meet the 
other placement and siting requirements for 
intermediate facilities.      

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of release 
of hazardous materials are authorized as a 
“limited project” if they: (a) have no 
practicable alternative, consistent with the 
MCP, that would be less damaging to 
resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage 
for lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable to 
support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 
– 10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species.   

For areas within 100 feet of stream/pond 
banks or wetlands (buffer zone) or within 200 
feet from river’s edge (Riverfront Areas), 
minor activities such as sampling and 
monitoring are exempt from these 
requirements.  See 310 CMR 10.02(2)(b)1.g. 

Applicable to SED 8 
response actions that take 
place in waterbodies or in, 
or within 100 feet (buffer 
zone) of, stream/pond 
banks or wetlands or are 
within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since SED 8 involves response actions, the 
requirements for “limited projects” would appear 
to apply.  Under those requirements: 

 As noted above, there are practicable 
sediment and riverbank remediation alternatives 
that would be less damaging to resource areas 
(e.g., SED 10).  Thus, the requirement that there 
be no such practicable alternative would not be 
met. 

 SED 8 would include practicable measures to 
minimize impacts to resource areas, including 
actions to minimize impact of hydrological 
changes during construction, control of 
stormwater discharges during construction 
through BMPs, implementation of mitigation 
measures where necessary, and restoration of 
disturbed vegetation as required.  However, as 
discussed in the Revised CMS Report (Sections 
6.8.5.3 and 6.8.8), these measures would not 
prevent substantial adverse impacts of SED 8 on 
resource areas.  As discussed in the Revised 
CMS Report (Section 6.8.9.1), SED 8 would not 
be expected to affect flood storage capacity of 
floodplain or to cause an increase in flood stage 
or velocities on the river.   

 SED 8 would adversely affect estimated 
habitat of rare wildlife species, because the vast 
majority of remediation and supporting activities 
would occur within such habitat (see Figure S-8).  
Thus, the prohibition on projects with an adverse 
effect on such habitat would not be met. 

In addition, if SED 8 was not considered a 
“limited project,” it would not meet some of the 
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requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that results 
in loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands 
within an ACEC (10.55(4)), and potentially the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).  

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and 
construction criteria for new and existing 
dams (302 CMR 10.14) and requirements for 
periodic inspections of dams (302 CMR 
10.07).  These regulations exclude dams 
subject to regulation by the Federal Energy 
Regulatory Commission (FERC) (302 CMR 
10.04). 

Applicable to existing GE-
owned dams on River in 
Massachusetts.  Not 
applicable to other existing 
dams in Rest of River in 
Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of 
these state dam safety 
standards.  In any case, 
even if these standards 
were relevant to non-GE-
owned dams, they would 
relate to responsibilities of 
those dam owners and are 
not ARARs for SED 8. 

GE will meet these requirements at dams that it 
owns (Woods Pond Dam and Rising Pond Dam).  
Not applicable to other dams in Rest of River in 
Massachusetts. 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile or surface 
impoundment may be constructed within 
500-year floodplain; and (b) tanks, 
containers, and similar units that are used to 
store hazardous waste, do not receive waste 
from off-site sources, and are located within 
the 100-year floodplain must be floodproofed 
to prevent floodwaters from contacting the 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
state hazardous waste 
subject to these standards.  
Further, even if some 
excavated sediments did 
constitute such hazardous 
waste, these requirements 

In the unlikely event that some excavated bank 
soils were found to constitute state hazardous 
waste subject to these regulations, it may not be 
feasible for some temporary staging areas for 
such waste to meet the requirement that waste 
piles be located outside 500-year floodplain, 
given the need for staging areas to be near the 
river.  In such cases, that requirement should be 
waived as technically impracticable to attain.   
The requirement for floodproofing tanks, 
containers, and similar units used to store 
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hazardous waste.   would not apply to 
temporary staging areas 
for such sediments, due 
to exemption from 
hazardous waste 
regulations for dredged 
materials temporarily 
stored at intermediate 
facility and managed under 
state water quality 
certification and § 404 of 
Clean Water Act (310 
CMR 30.104(3)(f)) (see 
Table S-8.c).  However, if 
some excavated bank 
soils were found to 
constitute such hazardous 
waste, these requirements 
would apply to temporary 
staging areas for such 
waste.   

hazardous waste (if any) would be met.  

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts 
Historical Commission (MHC) (or the project 
proponent may notify MHC) if the project has 
an area of potential impact that could cause 
a change in the historical, architectural, 
archaeological, or cultural qualities 
possessed by a property listed in the State 
Register of Historic Places.  If MHC 
determines that the project will have an 
adverse impact on a property listed in the 
State Register, the state body, project 
proponent, and MHC must consider “prudent 
and feasible alternatives” that could 
eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those 

Applicable to State; 
relevant and appropriate to 
State-authorized work in 
areas where the work 
would have an area of 
potential impact on 
property(ies) listed in State 
Register.   

Extent to which SED 8 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it would,  
the substantive provisions of these regulations 
would be met – through the process identified in 
Phase IA CRA.        
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parties; and if there is no agreement, project 
cannot proceed until state body or project 
proponent responds to the MHC. 

MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, 
any person conducting any activity (including 
construction activity) who discovers 
unmarked human remains suspected of 
being more than 100 years old must cease 
activity and report the discovery to state 
archaeologist for evaluation. 

Applicable to excavations 
or construction on state or 
local government lands in 
MA– or, in the case of 
unmarked human remains, 
any lands in MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical site 
or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain types 
of dams; periodic inspections of dams; 
maintenance activities; construction, repair, 
replacement, or removal of dams; and 
notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing 
dams on River in 
Connecticut, because all 
such dams are subject to 
FERC regulation, which 
preempts application of 
these state dam 
requirements.  In any 
case, even if these 
requirements were 
relevant, they would relate 
to responsibilities of the 
dam owners and are not 
ARARs for SED 8. 

Not applicable. 
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Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) 
wetland agency for activities that remove 
material from inland wetlands or 
watercourses; CT DEP allowed to issue 
general permit for minor activities with 
minimal environmental impacts, defined to 
include monitoring and sampling (Conn. 
Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate 
to sampling in Connecticut 
portion of Housatonic 
River, but no permit 
required. 

Would be attained through coordination with CT 
DEP on sampling in Connecticut portion of river. 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 8 would involve construction activities in 
wetlands.  Although there may be no practicable 
alternative (other than MNR) to some 
construction in wetlands, there are practicable 
alternatives with much less adverse effect on 
wetlands (e.g., SED 10).  Hence, the requirement 
that there be no such practicable alternative 
would not be met.   

SED 8 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in wetlands 
where practicable, use of erosion and 
sedimentation control measures, and reasonable 
restoration measures for affected wetlands.  
However, restoration measures would not 
prevent substantial harm to wetlands, as 
discussed in the Revised CMS Report, Sections 
6.8.5.3 and 6.8.8.   
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Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

A federal agency proposing action in a 
floodplain must consider alternatives to avoid 
adverse effects on the floodplain, and if there 
is no practicable alternative, must design or 
modify the action to minimize harm to or 
within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 8 would involve construction of access 
roads and staging areas in the floodplain.  Since 
these facilities must be located near sediment 
removal areas, they cannot be relocated to avoid 
any construction in the floodplain. However, there 
are practicable alternatives with less adverse 
effects on the floodplain – e.g., SED 10.  Hence, 
the requirement that there be no such practicable 
alternative would not be met.   

SED 8 would include practicable measures to 
minimize harm to floodplain, including erosion 
and sedimentation control measures, reasonable 
restoration measures for affected portions of 
floodplain, and maintenance of existing flood 
storage capacity of floodplain.  However, 
restoration measures would not prevent 
substantial harm to floodplain, as discussed in 
the Revised CMS Report, Sections 6.8.5.3 and 
6.8.8.   
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Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing sediments and soils.  Options 
include self-implementing provisions (not 
applicable to sediments) and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated Housatonic 
River sediments and 
bank soils with PCBs ≥ 
50 ppm).  

It is anticipated that, if SED 8 is selected, these 
requirements would be met through EPA 
determination that SED 8 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allows for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

Water treatment facilities would be designed to 
meet this requirement. 
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TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

Discharges could not feasibly meet MA water 
quality criteria for PCBs (0.014 and 0.000064 µg/L) 
in receiving waters, since current water quality 
conditions in Housatonic River do not meet those 
criteria.  In addition, it is not anticipated that those 
criteria would be met at the point of discharge.  
EPA used a standard of 0.5 µg/L. for discharges 
from the treatment facility in the 1½ Mile Reach 
Removal Action, and the data from discharges in 
that project were generally in the range of 0.01 to 
0.1 µg/L and often > 0.014 µg/L.  However, this 
ARAR could be met through discharges in 
compliance with instructions from OSC.    

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges to river during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including construction of 
access roads and temporary staging areas, bank 
remediation, and temporary staging of excavated 
materials at staging areas.  
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Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that SED 8 would not 
adversely affect any federally listed T&E species or 
their critical habitat.    

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
bank soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute RCRA characteristic 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

RCRA regulations 
for generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
excavated materials did 
constitute RCRA 
hazardous waste, these 
requirements would be 
relevant and appropriate.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
these requirements would be met prior to any off-
site transport of such waste.  
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RCRA regulations 
for less than 90 day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
sediments removed in 
the wet did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate to < 90-day 
on-site accumulation of 
such dredged sediments. 

In the unlikely event that any sediments removed 
in the wet were found to constitute RCRA 
hazardous waste, any tanks used for < 90-day 
accumulation of such dredged sediments would 
meet these requirements. 

RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute RCRA 
hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations 
for hazardous waste 
management 
facilities – technical 
requirements for 
storage of 
hazardous waste  

40 CFR Part 264, 
Subparts J, K, 
and L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in tanks 
(Subpart J), surface impoundments (Subpart 
K) and waste piles outside structures 
(Subpart L). 

Note:  In addition to the requirements for 
waste piles, the requirements relating to 
tanks and surface impoundments are 
identified due to the possibility that such 
types of facilities would be used at the 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, any waste piles, tanks, or surface 
impoundments used for temporary staging of such 
waste would meet these requirements with the 
following exceptions:  (a) While the waste piles and 
surface impoundments (if any) would meet the 
single liner/leachate collection requirements of §§ 
264.251(a) and 264.221(a), they would not meet 
the requirements of §§ 264.251(c) and 264.221(c) 
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temporary staging areas for holding of liquid 
sediments removed in the wet. 

hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to these 
types of facilities used for 
staging of those 
materials.  

for a double liner/leachate collection system at 
“new waste pile units” and “new surface 
impoundment units” (if applicable); and (b) while 
the waste pile areas would contain a run-on control 
system capable of preventing flow onto those 
areas from a 25-year precipitation storm event, it 
would not be practical for some staging areas in 
the floodplain to have a run-on control system 
capable of preventing flow onto those areas from a 
25-year flood (see § 264.251(g)).  These 
requirements, which were developed for 
permanent hazardous waste storage units, are not 
practical for temporary staging areas and thus, if 
applicable, should be waived as technically 
impracticable to attain. 

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would not meet these requirements since 
they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for temporary staging areas would not be 
practicable, and thus these requirements, if 
applicable, should be waived as technically 
impracticable to attain.  

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would meet the exception to the storage 
prohibition for the accumulation of such quantities 
as are necessary to facilitate treatment or disposal.  
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations  

(Note:  These were 
listed as location-
specific ARAR in 
Table S-8.b, but are 
also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table S-4.b.  

Applicable to 
excavation/removal of 
sediments, discharge of 
dredged or fill material to 
waters and wetlands, and 
temporary staging areas 
for excavated sediments. 

Same as described for these regulations in Table 
S-8.b. 

Massachusetts 
Clean Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
remediation activities and 
at temporary staging 
areas. 

SED 8 would include use of stormwater BMPs 
during construction of access roads and staging 
areas, bank soil removal and stabilization, and 
operation of staging areas.  These BMPs would be 
designed to meet the MDEP’s specified stormwater 
management standards.  These stormwater 
systems would include setbacks (~ 25 feet) from 
receiving waters and wetlands where practicable, 
but setbacks would not be feasible for BMPs for 
bank remediation or in areas (if any) where there 
would be no practical alternative to siting the 
staging areas in or adjacent to wetlands.  
Stormwater BMPs would not be necessary or 
practical for sediment excavation/dredging or 
capping, since those activities would take place 
within the River.  Any applicable stormwater 
management requirements that could not 
practically be met should be waived as technically 
impracticable. 
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Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.  

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

The vast majority of remediation activities, as well 
as most access roads and temporary staging 
areas, in SED 8 would occur within Priority Habitat, 
as shown on Figure S-8.  Based on the evaluations 
presented in Appendix L to this Revised CMS 
Report, these activities and facilities would result in 
a “take” of at least 27 state-listed species.  Thus, 
the prohibition on a “take” would not be met.   
 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

Applicable to determining 
whether excavated 
sediments and bank soils 
would constitute 
hazardous waste under 
state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute non-PCB state 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 
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The state hazardous waste management 
regulations also exempt dredged material 
(even if it constitutes non-PCB state 
hazardous waste) that is temporarily stored 
at an intermediate facility (pursuant to 314 
CMR 9.07(4)) and managed in accordance 
with a state water quality certification and § 
404 requirements under the Clean Water Act 
(see 310 CMR 30.104(3)(f)).   

Note:  It is not expected that excavated materials would constitute non-PCB state hazardous waste.  However, for sediments, even if some excavated sediments did 
constitute such hazardous waste, the following Massachusetts hazardous waste management requirements are considered inapplicable to temporary staging areas for such 
sediments due to the exemption from the hazardous waste regulations for dredged materials temporarily stored at an intermediate facility and managed under state water 
quality certification and § 404 of Clean Water Act (310 CMR 30.104(3)(f)).  Hence, these requirements have been evaluated based solely on their potential applicability to 
temporary staging areas that are used for excavated bank soils.

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 
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excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for units used to 
store hazardous 
waste  

(Note:  Some of 
these regulations 
were also listed as 
location-specific 
ARAR in Table S-
8.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain (given the need for proximity to 
the river) or outside wetlands; (b) it is unknown 
whether such sites would overlie a “potential public 
underground drinking water source” (defined as a 
groundwater source capable of yielding 100 gpm 
or more of water and with less than 10,000 mg/L of 
total dissolved solids); and (c) it is not certain 
whether some areas could be designed and 
constructed with a 200-foot buffer zone to 
fenceline.  Any requirements that could not feasibly 
be met should be waived as technically 
impracticable.     

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
storage of 
hazardous waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while these areas would 
contain run-on and runoff control systems capable 
of handling a 100-year precipitation storm event, 
some staging areas in the floodplain would not 
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have such systems capable of preventing flow onto 
those areas, or controlling runoff, during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable, could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements because they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for temporary 
staging areas would not be practicable, and thus 
these requirements, if applicable, should be waived 
as technically impracticable. 

Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during active remediation activities and during 
construction and operation of the staging areas, 
along with response actions if certain action levels 
are exceeded.  These measures would be 
specified in design. 

Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 
26-303 through 
26-316 

Requires state agency to:  (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence of 
a listed endangered or threatened species or 
result in destruction or adverse modification 
of habitat essential to such species, unless 
an exemption is granted; and (b) take all 
reasonable measures to mitigate any 

This statute is not 
applicable or relevant 
and appropriate to SED 8 
because implementation 
of SED 8 is not expected 
to have any adverse 
impact on endangered or 
threatened species or 

Not applicable. 
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adverse impacts of the proposed action on 
such species or habitat.  Prohibits “taking” of 
endangered or threatened species, except 
where State determines that a proposed 
action would not appreciably reduce 
likelihood of survival or recovery of the 
species.     

their habitat in 
Connecticut, or to cause 
a “taking” of such 
species.  

Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue permits to 
properly accredited persons for sampling of 
fish, crustaceans, and wildlife for educational 
and scientific purposes, with CT DEP to 
determine number, species, area, and 
method of collection. 

Relevant and appropriate 
to biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of SED 8. 

Use of Area of 
Contamination 
(AOC) Concept 
During RCRA 
Cleanups (EPA, 
1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated sediments or 
bank soils were to constitute RCRA hazardous 
waste, the technical RCRA requirements for a 
hazardous waste storage facility would not apply to 
temporary staging areas located within the 
boundary of the Rest of River area, because those 
areas would be within the overall area of dispersed 
contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 9 would achieve 
chronic aquatic life criterion in all reaches 
using block averaging approach (and would 
achieve that criterion using rolling average 
approach in all reaches except for 1 extra 
exceedance in Reach 5A).  See Revised CMS 
Report, Section 6.9.4.    

Model indicates that SED 9 would not achieve 
human health criterion in any reaches in MA 
and in 1 of 4 impoundments in CT.  That 
criterion should be waived under CERCLA and 
NCP as technically impracticable to attain 
(CERCLA § 121(d)(4)(C); 40 CFR § 
300.430(f)(1)(ii)(C)(3)) because it is below 
current ability to measure and would not 
achieved by any sediment alternative.  See 
Revised CMS Report, Sections 6.1.4 and 
6.9.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D 

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 9 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

The current CT human health criterion is not 
an ARAR.   

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental Assess-
ment, Office of Research 
and Development, 
September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish. 

To be considered. SED 9 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform anglers about the advisory, for as long 
as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 9 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.”  

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish. 

To be considered. SED 9 includes continuation and maintenance 
of these advisories, including appropriate 
steps to inform anglers about the advisories, 
for as long as considered necessary by the 
CDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative with 
less adverse impact on aquatic ecosystem; 
(b) discharge cannot cause or contribute to 
violation of state water quality standard or 
toxic effluent standard; (c) discharge cannot 
jeopardize the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health 
or welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic values; 
and (e) discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

(a)  There are practicable sediment and riverbank 
remediation alternatives with less adverse impact 
on aquatic ecosystem – e.g., SED 10.  Hence, 
the requirement that there be no such alternative 
would not be met.    

(b)  SED 9 would not meet requirement that 
discharge not contribute to violation of state water 
quality standards, since Housatonic River does 
not currently meet numerical MA water quality 
criteria for PCBs; hence, that requirement should 
be waived as technically impracticable to attain. 

(c)  Review of available information indicates that 
SED 9 would not affect any federally listed T&E 
species.   

(d)  SED 9 would cause significant adverse 
effects on aquatic life, aquatic ecosystem, and 
recreational and aesthetic values, as described in 
the Revised CMS Report (Sections 6.9.5.3 and 
6.9.8).  Hence, the prohibition on actions with 
such effects would not be met.   

(e)  SED 9 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on aquatic 
ecosystem.  Despite such steps, however, SED 9 
would have substantial adverse effects on the 
aquatic ecosystem, as noted above. 
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse 
impacts after all appropriate and practicable 
steps have been taken to avoid or minimize 
the impacts, responsible party must 
implement compensatory mitigation – i.e.,  
the restoration, creation, enhancement, or (in 
some circumstances) preservation of aquatic 
resources.  This requires a mitigation work 
plan, including detailed specifications and 
descriptions for compensatory mitigation.  
The regulations also require objective 
performance standards, monitoring for at 
least 5 years, and active long-term 
management and maintenance where 
necessary to ensure long-term sustainability.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. 
(including wetlands that 
constitute such waters) 

Where SED 9 would have unavoidable adverse 
impacts on the aquatic ecosystem, these 
regulations would require a compensatory 
mitigation plan would be necessary to address 
those impacts.  However, even if such a plan 
were implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 6.9.5.3 and 6.9.8.   

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. Army 
Corps of Engineers.  

Relevant and appropriate 
to dredging in, and 
discharge of dredge and fill 
material to, navigable 
waters of the U.S., but no 
permit required. 

Since no permit is required, this requirement 
would be addressed through EPA’s coordination 
with U.S. Army Corps of Engineers regarding 
work in Housatonic River.  

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or modify 
any waterbody must consult with federal and 
state resource agencies to ascertain 
measures to prevent, mitigate, and 
compensate for project-related loss of or 
damage to fish and wildlife resources and to 
provide for the development and 
improvement of such resources.   

Applicable to EPA; 
relevant and appropriate to 
work in river. 

Would be attained through consultation by EPA 
with U.S. Fish and Wildlife Service and MA 
Department of Fish and Game.   
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Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such waste 
by a 100-year flood unless owner/operator 
shows that procedures are in effect to 
remove waste safely before flood waters can 
reach facility. 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
RCRA hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements would 
not apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
lateral boundary of Rest of 
River to which AOC policy 
would not apply, these 
requirements would be 
relevant and appropriate to 
such staging areas in 100-
year floodplain.  

In the unlikely event that some excavated 
materials were found to constitute RCRA 
hazardous waste, these requirements would be 
met at any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For any 
such staging areas, procedures would be 
instituted to remove any hazardous waste safely 
before flood waters can reach those areas.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including a 
site, building, structure, or object) included or 
eligible for inclusion in the National Register 
of Historic Places (NRHP).  This requires:  
(a) consultation with the State and/or Tribal 
Historic Preservation Offices; (b) 
identification of the project’s “area of 
potential effects”; (c) identification of any 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described in 
Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic River 
– Rest of River Project (Phase IA CRA: URS 
Corporation, March 13, 2008). 
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listed or eligible historic property within that 
area that could be affected by the project; (d) 
if there is such property, determination of 
whether the project would have an adverse 
impact on the property; (e) if so, evaluation 
of alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement on 
such measures or, failing agreement, 
implementation of such measures identified 
by the authorizing agency. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must notify 
Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in the public interest. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by SED 9 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be irrevocably 
lost or destroyed by implementation of SED 9, it 
is anticipated that EPA would notify DOI as 
required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or structures 
in a waterbody (below high water mark).  
Includes standards governing engineering 
and construction of fill and structures to be 
placed in waterbodies (9.37) and standards 
for dredging (9.40), including prohibition on 
dredging in an Area of Critical Environmental 
Concern (ACEC) except for sole purpose of 
fisheries or wildlife enhancement.  Also 
requires compliance with other specified 
environmental regulatory programs (9.33).  

Applicable to 
excavation/removal of 
sediments from 
Housatonic River, 
placement of caps or 
backfill in river, and 
placement of structures in 
river below high water 
mark to aid in excavation, 
address erosion, or restore 
habitat. 

SED 9 would not comply with the prohibition on 
dredging in an ACEC.   SED 9 would be designed 
to meet the other specified standards and 
requirements of these regulations.  (The other 
relevant environmental regulatory programs 
referenced in Section 9.33 are discussed 
separately in these ARARs tables.)  
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Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
SED 3. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to avoid 
and minimize adverse effects on land under 
water and on bordering or isolated vegetated 
wetlands, including 1:1 restoration or 
replication of such wetlands (unless waived); 
(c) there must be no discharge that would 
adversely affect estimated habitat of rare 
wildlife species under the Wetlands 
Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a 
variance is obtained; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) there 
must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

For dredging and dredged material manage-
ment:  (a) no dredging is allowed if there is 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to 
avoid, minimize, or mitigate adverse effects 
on land under water; (c) dredging must be 
conducted to meet performance standards 
designed to minimize impacts on the aquatic 
ecosystem and protect human health; and 
(d) placement of dredged material in an 
intermediate facility for sediment 
management (dewatering, processing, etc.) 
prior to disposal or reuse must meet certain 
requirements, including requirements 
governing method of placement/ storage of 
dredged material and siting criteria. 

Applicable to 
excavation/removal of 
sediments and bank soils, 
discharge of dredged or fill 
material to waters or 
wetlands, and dredged 
material management at 
temporary staging areas. 

As noted above, there are practicable sediment 
and riverbank remediation alternatives with less 
adverse impact on aquatic ecosystem – e.g., 
SED 10.  Thus, the requirement that there be no 
such alternative would not be met.      

SED 9 would include appropriate and practicable 
steps in an effort to avoid, minimize, or mitigate 
potential adverse effects on land under water and 
on wetlands, but such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 6.9.5.3 and 
6.9.8).  Under SED 9, there would be no 
discharge to Outstanding Resource Waters 
(including certified vernal pools), and stormwater 
discharges would be controlled through BMPs.   
However, SED 9 would adversely affect 
estimated habitat of rare wildlife species, 
because most remediation and supporting 
activities would occur within such habitat (see 
Figure S-9); and SED 9 would have substantial 
adverse impacts on biological conditions in the 
River.  Hence, the prohibition on actions with 
such effects would not be met. 

Excavation/dredging activities under SED 9 
would be designed to meet the specified dredging 
performance standards to the extent practical, but 
would not avoid adverse impacts on the aquatic 
ecosystem or minimize such impacts relative to 
other alternatives (e.g., SED 10).    

The temporary staging areas may not meet the 
requirements that intermediate facilities cannot 
have a permanent adverse impact on a state-
listed rare species or on an ACEC.  Most 
temporary staging areas under SED 9 would be 
located in state-mapped Priority Habitat of rare 
species (see Figure S-9) and in the Upper 
Housatonic ACEC, and the permanence of their 
impacts would depend on the uncertain success 
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of restoration.  The staging areas would meet the 
other placement and siting requirements for 
intermediate facilities.       

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of release 
of hazardous materials are authorized as a 
“limited project” if they: (a) have no 
practicable alternative, consistent with the 
MCP, that would be less damaging to 
resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage 
for lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable to 
support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 
– 10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species.   

For areas within 100 feet of stream/pond 
banks or wetlands (buffer zone) or within 200 
feet from river’s edge (Riverfront Areas), 
minor activities such as sampling and 
monitoring are exempt from these 
requirements.  See 310 CMR 10.02(2)(b)1.g. 

Applicable to SED 9 
response actions that take 
place in waterbodies or in, 
or within 100 feet (buffer 
zone) of, stream/pond 
banks or wetlands or are 
within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since SED 9 involves response actions, the 
requirements for “limited projects” would appear 
to apply.  Under those requirements: 

 As noted above, there are practicable 
sediment and riverbank remediation alternatives 
that would be less damaging to resource areas 
(e.g., SED 10).  Thus, the requirement that there 
be no such practicable alternative would not be 
met. 

 SED 9 would include practicable measures to 
minimize impacts to resource areas, including 
actions to minimize impact of hydrological 
changes during construction, control of 
stormwater discharges during construction 
through BMPs, implementation of mitigation 
measures where necessary, and restoration of 
disturbed vegetation as required.  However, as 
discussed in the Revised CMS Report (Sections 
6.9.5.3 and 6.9.8), these measures would not 
prevent substantial adverse impacts of SED 9 on 
resource areas.  As discussed in the Revised 
CMS Report (Section 6.9.9.1), SED 9 would not 
be expected to affect flood storage capacity of 
floodplain or to cause an increase in flood stage 
or velocities on river.  However, the effect of the 
placement of caps (without removal) on these 
parameters would be evaluated further during 
design.  

 SED 9 would adversely affect estimated 
habitat of rare wildlife species, because most 
remediation and supporting activities would occur 
within such habitat (see Figure S-9).  Thus, the 
prohibition on projects with an adverse effect on 
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such habitat would not be met. 

In addition, if SED 9 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that results 
in loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands 
within an ACEC (10.55(4)), and potentially the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).  

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and 
construction criteria for new and existing 
dams (302 CMR 10.14) and requirements for 
periodic inspections of dams (302 CMR 
10.07).  These regulations exclude dams 
subject to regulation by the Federal Energy 
Regulatory Commission (FERC) (302 CMR 
10.04). 

Applicable to existing GE-
owned dams on River in 
Massachusetts.  Not 
applicable to other existing 
dams in Rest of River in 
Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of 
these state dam safety 
standards.  In any case, 
even if these standards 
were relevant to non-GE-
owned dams, they would 
relate to responsibilities of 
those dam owners and are 
not ARARs for SED 9.

GE will meet these requirements at dams that it 
owns (Woods Pond Dam and Rising Pond Dam).  
Not applicable to other dams in Rest of River in 
Massachusetts. 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile or surface 
impoundment may be constructed within 
500-year floodplain; and (b) tanks, 
containers, and similar units that are used to 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
state hazardous waste 
subject to these standards.  

In the unlikely event that some excavated bank 
soils were found to constitute state hazardous 
waste subject to these regulations, it may not be 
feasible for some temporary staging areas for 
such waste to meet the requirement that waste 
piles be located outside 500-year floodplain, 
given the need for staging areas to be near the 
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store hazardous waste, do not receive waste 
from off-site sources, and are located within 
the 100-year floodplain must be floodproofed 
to prevent floodwaters from contacting the 
hazardous waste.   

Further, even if some 
excavated sediments did 
constitute such hazardous 
waste, these requirements 
would not apply to 
temporary staging areas 
for such sediments, due 
to exemption from 
hazardous waste 
regulations for dredged 
materials temporarily 
stored at intermediate 
facility and managed under 
state water quality 
certification and § 404 of 
Clean Water Act (310 
CMR 30.104(3)(f)) (see 
Table S-9.c).  However, if 
some excavated bank 
soils were found to 
constitute such hazardous 
waste, these requirements 
would apply to temporary 
staging areas for such 
waste.   

river.  In such cases, that requirement should be 
waived as technically impracticable to attain.   
The requirement for floodproofing tanks, 
containers, and similar units used to store 
hazardous waste (if any) would be met.  

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts 
Historical Commission (MHC) (or the project 
proponent may notify MHC) if the project has 
an area of potential impact that could cause 
a change in the historical, architectural, 
archaeological, or cultural qualities 
possessed by a property listed in the State 
Register of Historic Places.  If MHC 
determines that the project will have an 
adverse impact on a property listed in the 
State Register, the state body, project 
proponent, and MHC must consider “prudent 

Applicable to State; 
relevant and appropriate to 
State-authorized work in 
areas where the work 
would have an area of 
potential impact on 
property(ies) listed in State 
Register.   

Extent to which SED 9 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it would,  
the substantive provisions of these regulations 
would be met – through the process identified in 
Phase IA CRA.        
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and feasible alternatives” that could 
eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those 
parties; and if there is no agreement, project 
cannot proceed until state body or project 
proponent responds to the MHC. 

MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, 
any person conducting any activity (including 
construction activity) who discovers 
unmarked human remains suspected of 
being more than 100 years old must cease 
activity and report the discovery to state 
archaeologist for evaluation. 

Applicable to excavations 
or construction on state or 
local government lands in 
MA – or, in the case of 
unmarked human remains, 
any lands in MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical site 
or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain types 
of dams; periodic inspections of dams; 
maintenance activities; construction, repair, 
replacement, or removal of dams; and 
notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing 
dams on River in 
Connecticut, because all 
such dams are subject to 
FERC regulation, which 
preempts application of 
these state dam 
requirements.  In any 
case, even if these 
requirements were 
relevant, they would relate 
to responsibilities of the 
dam owners and are not 
ARARs for SED 9. 

Not applicable. 
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Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) 
wetland agency for activities that remove 
material from inland wetlands or 
watercourses; CT DEP allowed to issue 
general permit for minor activities with 
minimal environmental impacts, defined to 
include monitoring and sampling (Conn. 
Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate 
to sampling in Connecticut 
portion of Housatonic 
River, but no permit 
required. 

Would be attained through coordination with CT 
DEP on sampling in Connecticut portion of river. 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 9 would involve some construction activities 
in wetlands.  Although there may be no 
practicable alternative (other than MNR) to some 
construction in wetlands, there are practicable 
alternatives with much less adverse effect on 
wetlands (e.g., SED 10).  Hence, the requirement 
that there be no such practicable alternative 
would not be met.   

SED 9 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in wetlands 
where practicable, use of erosion and 
sedimentation control measures, and reasonable 
restoration measures for affected wetlands.  
However, restoration measures would not 
prevent substantial harm to wetlands, as 
discussed in the Revised CMS Report, Sections 
6.9.5.3 and 6.9.8.   
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Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

A federal agency proposing action in a 
floodplain must consider alternatives to avoid 
adverse effects on the floodplain, and if there 
is no practicable alternative, must design or 
modify the action to minimize harm to or 
within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA. 

SED 9 would involve construction of some 
access roads and staging areas in the floodplain.  
Since these facilities must be located near 
sediment removal areas, they cannot be 
relocated to avoid any construction in the 
floodplain.  However, there are practicable 
alternatives with less adverse effects on the 
floodplain – e.g., SED 10.  Hence, the 
requirement that there be no such practicable 
alternative would not be met.   

SED 9 would include practicable measures to 
minimize harm to floodplain, including erosion 
and sedimentation control measures, reasonable 
restoration measures for affected portions of 
floodplain, and maintenance of existing flood 
storage capacity of floodplain.  However, 
restoration measures would not prevent harm to 
floodplain, as discussed in the Revised CMS 
Report, Sections 6.9.5.3 and 6.9.8.   
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Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing sediments and soils.  Options 
include self-implementing provisions (not 
applicable to sediments) and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated Housatonic 
River sediments and 
bank soils with PCBs ≥ 
50 ppm).  

It is anticipated that, if SED 9 is selected, these 
requirements would be met through EPA 
determination that SED 9 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of  the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

Water treatment facilities would be designed to 
meet this requirement. 
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TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

Discharges could not feasibly meet MA water 
quality criteria for PCBs (0.014 and 0.000064 µg/L) 
in receiving waters, since current water quality 
conditions in Housatonic River do not meet those 
criteria.  In addition, it is not anticipated that those 
criteria would be met at the point of discharge.  
EPA used a standard of 0.5 µg/L. for discharges 
from the treatment facility in the 1½ Mile Reach 
Removal Action, and the data from discharges in 
that project were generally in the range of 0.01 to 
0.1 µg/L and often > 0.014 µg/L.  However, this 
ARAR could be met through discharges in 
compliance with instructions from OSC.    

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges to river during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including construction of 
access roads and temporary staging areas, bank 
remediation, and temporary staging of excavated 
materials at staging areas.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that SED 9 would not 
adversely affect any federally listed T&E species or 
their critical habitat.    

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated/dredged 
sediments or bank soils 
would constitute 
hazardous waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute RCRA characteristic 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

RCRA regulations 
for generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, 
excavated/dredged 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
these requirements would be met prior to any off-
site transport of such waste.  
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations 
for less than 90 day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
sediments removed in 
the wet did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate to < 90-day 
on-site accumulation of 
such dredged sediments. 

In the unlikely event that any sediments removed 
in the wet were found to constitute RCRA 
hazardous waste, any tanks used for < 90-day 
accumulation of such dredged sediments would 
meet these requirements. 

RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute RCRA 
hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations 
for hazardous waste 
management 
facilities – technical 
requirements for 
storage of 
hazardous waste  

40 CFR Part 264, 
Subparts J, K, 
and L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in tanks 
(Subpart J), surface impoundments (Subpart 
K) and waste piles outside structures 
(Subpart L). 

Note:  In addition to the requirements for 
waste piles, the requirements relating to 
tanks and surface impoundments are 
identified due to the possibility that such 
types of facilities would be used at the 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, any waste piles, tanks, or surface 
impoundments used for temporary staging of such 
waste would meet these requirements with the 
following exceptions:  (a) While the waste piles and 
surface impoundments (if any) would meet the 
single liner/leachate collection requirements of §§ 
264.251(a) and 264.221(a), they would not meet 
the requirements of §§ 264.251(c) and 264.221(c) 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

temporary staging areas for holding of liquid 
sediments removed in the wet. 

hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to these 
types of facilities used for 
staging of those 
materials.  

for a double liner/leachate collection system at 
“new waste pile units” and “new surface 
impoundment units” (if applicable); and (b) while 
the waste pile areas would contain a run-on control 
system capable of preventing flow onto those 
areas from a 25-year precipitation storm event, it 
would not be practical for some staging areas in 
the floodplain to have a run-on control system 
capable of preventing flow onto those areas from a 
25-year flood (see § 264.251(g)).  These 
requirements, which were developed for 
permanent hazardous waste storage units, are not 
practical for temporary staging areas and thus, if 
applicable, should be waived as technically 
impracticable to attain. 

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would not meet these requirements since 
they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for temporary staging areas would not be 
practicable, and thus these requirements, if 
applicable, should be waived as technically 
impracticable to attain.  

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would meet the exception to the storage 
prohibition for the accumulation of such quantities 
as are necessary to facilitate treatment or disposal.  
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations  

(Note:  These were 
listed as location-
specific ARAR in 
Table S-9.b, but are 
also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table S-9.b.  

Applicable to 
excavation/removal of 
sediments, discharge of 
dredged or fill material to 
waters and wetlands, and 
temporary staging areas 
for excavated sediments. 

Same as described for these regulations in Table 
S-9.b. 

Massachusetts 
Clean Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
remediation activities and 
at temporary staging 
areas. 

SED 9 would include use of stormwater BMPs 
during construction of access roads and staging 
areas, bank soil removal and stabilization, and 
operation of staging areas.  These BMPs would be 
designed to meet the MDEP’s specified stormwater 
management standards.  These stormwater 
systems would include setbacks (~ 25 feet) from 
receiving waters and wetlands where practicable, 
but setbacks would not be feasible for BMPs for 
bank remediation or in areas (if any) where there 
would be no practical alternative to siting the 
staging areas in adjacent to wetlands.  Stormwater 
BMPs would not be necessary or practical for 
sediment excavation/dredging or capping, since 
those activities would take place within the River.  
Any applicable stormwater management 
requirements that could not practically be met 
should be waived as technically impracticable.   
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Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.  

Applicable to activities in 
a State-designated 
Priority Habitat in MA or 
other areas where 
information indicates the 
occurrence of a State-
listed species. 

The vast majority of remediation activities, as well 
as most access roads and temporary staging 
areas, in SED 9 would occur within Priority Habitat, 
as shown on Figure S-9.  Based on the evaluations 
presented in Appendix L to this Revised CMS 
Report, these activities and facilities would result in 
a “take” of at least 26 state-listed species.  Thus, 
the prohibition on a “take” would not be met.   
 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 
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Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

The state hazardous waste management 
regulations also exempt dredged material 
(even if it constitutes non-PCB state 
hazardous waste) that is temporarily stored 
at an intermediate facility (pursuant to 314 
CMR 9.07(4)) and managed in accordance 
with a state water quality certification and § 
404 requirements under the Clean Water Act 
(see 310 CMR 30.104(3)(f)).   

Applicable to determining 
whether excavated 
sediments and bank soils 
would constitute 
hazardous waste under 
state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute non-PCB state 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

Note:  It is not expected that excavated materials would constitute non-PCB state hazardous waste.  However, for sediments, even if some excavated sediments did 
constitute such hazardous waste, the following Massachusetts hazardous waste management requirements are considered inapplicable to temporary staging areas for such 
sediments due to the exemption from the hazardous waste regulations for dredged materials temporarily stored at an intermediate facility and managed under state water 
quality certification and § 404 of Clean Water Act (310 CMR 30.104(3)(f)).  Hence, these requirements have been evaluated based solely on their potential applicability to 
temporary staging areas that are used for excavated bank soils.

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute non-PCB state 
hazardous waste.  
However, if some 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 
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excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for units used to 
store hazardous 
waste  

(Note:  Some of 
these regulations 
were also listed as 
location-specific 
ARAR in Table S-
9.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain (given the need for proximity to 
the river) or outside wetlands; (b) it is unknown 
whether such sites would overlie a “potential public 
underground drinking water source” (defined as a 
groundwater source capable of yielding 100 gpm 
or more of water and with less than 10,000 mg/L of 
total dissolved solids); and (c) it is not certain 
whether some areas could be designed and 
constructed with a 200-foot buffer zone to fence-
line.  Any requirements that could not feasibly be 
met should be waived as technically impracticable.    
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Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
storage of 
hazardous waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while these areas would 
contain run-on and runoff control systems capable 
of handling a 100-year precipitation storm event, 
some staging areas in the floodplain would not 
have such systems capable of preventing flow onto 
those areas, or controlling runoff, during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable, could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements because they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for temporary 
staging areas would not be practicable, and thus 
these requirements, if applicable, should be waived 
as technically impracticable. 
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during active remediation activities and during 
construction and operation of the staging areas, 
along with response actions if certain action levels 
are exceeded.  These measures would be 
specified in design.

Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 
26-303 through 
26-316 

Requires state agency to:  (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence of 
a listed endangered or threatened species or 
result in destruction or adverse modification 
of habitat essential to such species, unless 
an exemption is granted; and (b) take all 
reasonable measures to mitigate any 
adverse impacts of the proposed action on 
such species or habitat.  Prohibits “taking” of 
endangered or threatened species, except 
where State determines that a proposed 
action would not appreciably reduce 
likelihood of survival or recovery of the 
species.     

This statute is not 
applicable or relevant 
and appropriate to SED 9 
because implementation 
of SED 9 is not expected 
to have any adverse 
impact on endangered or 
threatened species or 
their habitat in 
Connecticut, or to cause 
a “taking” of such 
species.  

Not applicable. 

Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue permits to 
properly accredited persons for sampling of 
fish, crustaceans, and wildlife for educational 
and scientific purposes, with CT DEP to 
determine number, species, area, and 
method of collection. 

Relevant and appropriate 
to biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 
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To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of SED 9. 

Use of Area of 
Contamination 
(AOC) Concept 
During RCRA 
Cleanups (EPA, 
1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated sediments or 
bank soils were to constitute RCRA hazardous 
waste, the technical RCRA requirements for a 
hazardous waste storage facility would not apply to 
temporary staging areas located within the 
boundary of the Rest of River area, because those 
areas would be within the overall area of dispersed 
contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
National Ambient Water 
Quality Criteria for 
PCBs 

 

National Recommended 
Water Quality Criteria: 
2002, EPA-822-R-02-
047, USEPA, Office of 
Water, Office of Science 
and Technology (Nov. 
2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L (4-day average 
not to be exceeded more than once 
every 3 years). 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L 
(evaluated on annual average 
basis).  

Relevant and appropriate 
to surface water in Rest of 
River.    

Model indicates that SED 10 would not 
achieve chronic aquatic life criterion in MA, but 
would in CT.  Where not achieved, this 
criterion should be waived under CERCLA and 
NCP on ground that actions necessary to 
achieve it would result in greater risk to the 
environment than SED 10 (CERCLA § 
121(d)(4)(B); 40 CFR § 300.430(f)(1)(ii)(C)(2)). 
See Revised CMS Report, Section 6.10.4. 

Model also indicates that SED 10 would not 
achieve human health criterion in any reaches.  
That criterion should be waived under 
CERCLA and NCP as technically 
impracticable to attain (CERCLA § 
121(d)(4)(C); 40 CFR § 300.430(f)(1)(ii)(C)(3)) 
because it is below current ability to measure 
and would not achieved by any sediment 
alternative.  See Revised CMS Report, 
Sections 6.1.4 and 6.10.4.   

State ARARs 

Numeric Massachusetts 
water quality criteria for 
PCBs 

Massachusetts Surface 
Water Quality Standards, 
314 CMR 4.05(5)(e) 

Same as federal water quality 
criteria (unless MDEP establishes 
site-specific criterion or determines 
that naturally occurring background 
concentrations are higher). 

Note:  Housatonic River in 
Masachusetts is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and 
pathogens. 

Applicable to surface water 
of Housatonic River in 
Massachusetts. 

Same as for federal water quality criteria. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Numeric Connecticut 
water quality criteria for 
PCBs 

 

Connecticut Water 
Quality Standards 
(effective Dec. 17, 2002), 
Appendix D   

   

Freshwater chronic aquatic life 
criterion:  0.014 µg/L (same as 
federal criterion). 

Human health criterion, based on 
human consumption of organisms 
only or water and organisms:  
0.00017 µg/L.  (This criterion is not 
an ARAR as noted in next column.  
CT DEP has proposed to revise this 
criterion to 0.00000056 µg/L, but 
that revision has not been adopted.) 

Note:  Housatonic River in 
Connecticut is listed on Impaired 
Waters List under § 303(d) of Clean 
Water Act due to PCBs and, in 
some stretches, e-coli. 

Chronic aquatic life 
criterion is applicable to 
surface water of 
Housatonic River in 
Connecticut.  

Current CT human health 
criterion is not an ARAR 
since it is less stringent 
(and less up-to-date) than 
comparable federal 
criterion (see 40 CFR 
300.5).    

CT 1-D Analysis indicates that SED 10 would 
achieve chronic aquatic life criterion in CT 
impoundments. 

The current CT human health criterion is not 
an ARAR.    

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and Develop-
ment, September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting remedy for 
Rest of River. 
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Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
remedy for Rest of River. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
remedy for Rest of River. 

Massachusetts fish 
consumption advisory 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any fish from the 
Housatonic River from Dalton to 
Sheffield due to PCBs; also 
includes frogs and turtles. 

Note:  MDPH has also issued a 
state-wide fish consumption 
advisory for certain sensitive groups 
based on mercury in fish.   

To be considered. SED 10 includes continuation and 
maintenance of this advisory, including 
appropriate steps to inform anglers about the 
advisory, for as long as considered necessary 
by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. SED 10 includes continuation and 
maintenance of this advisory, including 
appropriate steps to inform waterfowl hunters 
about the advisory, for as long as considered 
necessary by the MDPH. 



 
 
 

Table S-10.a:  Alternative SED 10 – Potential Chemical-Specific ARARs 
 

 
Page 204 of 225  

 

Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Connecticut fish 
consumption advisory 

Connecticut Department 
of Public Health (CDPH), 
2006 Advisory for Eating 
Fish from Connecticut 
Waterbodies 

Establishes advisories on 
consuming fish from the Housatonic 
R. in Connecticut (above Derby 
Dam), including Lakes Lillinonah, 
Zoar, and Housatonic, due to PCBs 
in fish.  Advisories vary by species, 
location, and group of consumers 
(i.e., high-risk vs. low-risk group), 
ranging from “do not eat” to “one 
meal per week.” 

Note:  CDPH has also issued a 
state-wide advisory of one meal per 
month (for high-risk group) or one 
meal per week (for low-risk group) 
due to mercury in fish.  

To be considered. SED 10 includes continuation and 
maintenance of these advisories, including 
appropriate steps to inform anglers about the 
advisories, for as long as considered 
necessary by the CDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative 
with less adverse impact on aquatic 
ecosystem; (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) 
discharge cannot jeopardize the existence 
of any threatened or endangered (T&E) 
species; (d) discharge cannot cause or 
contribute to significant degradation of 
waters of the U.S., including significant 
adverse effects on human health or 
welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic 
values; and (e) discharger must take 
appropriate and practicable steps to 
minimize or mitigate potential adverse 
effects on aquatic ecosystem.  

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. (including 
wetlands that constitute 
such waters) 

(a)  There are no sediment/riverbank remediation 
alternatives (apart from MNR) with less adverse 
impact on aquatic ecosystem than SED 10.   

(b)  SED 10 would not meet requirement that 
discharge not contribute to violation of state water 
quality standards, since Housatonic River does 
not currently meet numerical MA water quality 
criteria for PCBs; hence, that requirement should 
be waived as technically impracticable to attain. 

(c)  Review of available information indicates that 
SED 10 would not affect any federally listed T&E 
species.    

(d)  While SED 10 would cause adverse effects 
on aquatic life, aquatic ecosystem, and 
recreational and aesthetic values, those effects 
would be less than those of all other 
sediment/riverbank alternatives involvimg 
removal.  See Revised CMS Report, Sections 
6.10.5.3 and 6.10.8.   

(e)  SED 10 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on aquatic 
ecosystem.  Despite such steps, SED 10 would 
have adverse effects on the aquatic ecosystem, 
as noted above.  However, those adverse 
impacts would be less than those of all other 
sediment/riverbank alternatives involving 
removal.    
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse 
impacts after all appropriate and 
practicable steps have been taken to avoid 
or minimize the impacts, responsible party 
must implement compensatory mitigation – 
i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This 
requires a mitigation work plan, including 
detailed specifications and descriptions for 
compensatory mitigation.  The regulations 
also require objective performance 
standards, monitoring for at least 5 years, 
and active long-term management and 
maintenance where necessary to ensure 
long-term sustainability.   

Applicable to discharges of 
dredged or fill material to 
waters of the U.S. (including 
wetlands that constitute 
such waters) 

Where SED 10 would have unavoidable adverse 
impacts on the aquatic ecosystem, these 
regulations would require a compensatory 
mitigation plan to address those impacts.  Even if 
such a plan were implemented, adverse effects 
would occur.  See Revised CMS Report, Sections 
6.10.5.3 and 6.10.8.   However, those adverse 
effects would be less than those of all other 
sediment/riverbank alternatives involving 
removal.       

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. 
Army Corps of Engineers.    

Relevant and appropriate to 
dredging in, and discharge 
of dredge and fill material to, 
navigable waters of the 
U.S., but no permit required. 

Since no permit is required, this requirement 
would be addressed through EPA’s coordination 
with U.S. Army Corps of Engineers regarding 
work in Housatonic River.  

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or 
modify any waterbody must consult with 
federal and state resource agencies to 
ascertain measures to prevent, mitigate, 
and compensate for project-related loss of 
or damage to fish and wildlife resources 
and to provide for the development and 
improvement of such resources.   

Applicable to EPA; relevant 
and appropriate to work in 
river. 

Would be attained through consultation by EPA 
with U.S. Fish and Wildlife Service and MA 
Department of Fish and Game.   
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Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such 
waste by a 100-year flood unless 
owner/operator shows that procedures are 
in effect to remove waste safely before 
flood waters can reach facility. 

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
RCRA hazardous waste.  
Further, even if some 
excavated materials did 
constitute such waste, these 
requirements would not 
apply to staging areas within 
Rest of River boundary 
under EPA’s Area of 
Contamination (AOC) policy, 
since those staging areas 
would be located in overall 
area of dispersed 
contamination.  However, if 
any RCRA hazardous waste 
was staged at areas outside 
lateral boundary of Rest of 
River to which AOC policy 
would not apply, these 
requirements would be 
relevant and appropriate to 
such staging areas in 100-
year floodplain. 

In the unlikely event that some excavated 
materials were found to constitute RCRA 
hazardous waste, these requirements would be 
met at any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For any 
such staging areas, procedures would be 
instituted to remove any hazardous waste safely 
before flood waters can reach those areas.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including 
a site, building, structure, or object) 
included or eligible for inclusion in the 
National Register of Historic Places 
(NRHP).  This requires:  (a) consultation 
with the State and/or Tribal Historic 
Preservation Offices; (b) identification of 
the project’s “area of potential effects”; (c) 
identification of any listed or eligible historic 

Applicable to EPA; relevant 
and appropriate to federally 
authorized work in areas 
where property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described in 
Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic River 
– Rest of River Project (Phase IA CRA; URS 
Corporation, March 13, 2008). 
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property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the 
project would have an adverse impact on 
the property; (e) if so, evaluation of 
alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement on 
such measures or, failing agreement, 
implementation of such measures identified 
by the authorizing agency. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must 
notify Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in public interest.  

Applicable to EPA; relevant 
and appropriate to federally 
authorized work in areas 
where archaeological or 
historic data may be 
present. 

Identification of archaeological or historic data 
potentially affected by SED 10 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be irrevocably 
lost or destroyed by implementation of SED 10, it 
is anticipated that EPA would notify DOI as 
required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or 
structures in a waterbody (below high water 
mark).  Includes standards governing 
engineering and construction of fill and 
structures to be placed in waterbodies 
(9.37) and standards for dredging (9.40), 
including prohibition on dredging in an Area 
of Critical Environmental Concern (ACEC) 
except for sole purpose of fisheries or 
wildlife enhancement.  Also requires 
compliance with other specified 
environmental regulatory programs (9.33).  

Applicable to 
excavation/removal of 
sediments from Housatonic 
River, placement of caps in 
river, and placement of 
structures in river below 
high water mark to aid in 
excavation, address 
erosion, or restore habitat. 

SED 10 would not comply with the prohibition on 
dredging in an ACEC.  SED 4 would be designed 
to meet the other specified standards and 
requirements of these regulations.  (The other 
relevant environmental regulatory programs 
referenced in Section 9.33 are discussed 
separately in these ARARs tables.)  
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Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
SED 10. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  
(a) no such discharge is allowed if there is 
a practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appro-
priate and practicable steps must be taken 
to avoid and minimize adverse effects on 
land under water and on bordering or 
isolated vegetated wetlands, including 1:1 
restoration or replication of such wetlands 
(unless waived); (c) there must be no 
discharge that would adversely affect 
estimated habitat of rare wildlife species 
under the Wetlands Protection Act or would 
be to certain designated “Outstanding 
Resource Waters,” including certified vernal 
pools, unless a variance is obtained; (d) 
stormwater discharges must be controlled 
with best management practices (BMPs); 
and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

For dredging and dredged material 
management:  (a) no dredging is allowed if 
there is practicable alternative with less 
adverse impact on aquatic ecosystem; (b) 
appropriate and practicable steps must be 
taken to avoid, minimize, or mitigate 
adverse effects on land under water; (c) 
dredging must be conducted to meet 
performance standards designed to 
minimize impacts on the aquatic ecosystem 
and protect human health; and (d) 
placement of dredged material in an 
intermediate facility for sediment 
management (dewatering, processing, etc.) 
prior to disposal or reuse must meet certain 
requirements, including requirements 
governing method of placement/storage of 
dredged material and siting criteria. 

Applicable to 
excavation/removal of 
sediments and bank soils, 
discharge of dredged or fill 
material to waters or 
wetlands, and dredged 
material management at 
temporary staging areas. 

As noted above, there are no sediment/riverbank 
remediation alternatives (apart from MNR) with 
less adverse impact on wetlands than SED 10.     

SED 10 would include appropriate and 
practicable steps in an effort to avoid, minimize, 
or mitigate potential adverse effects on land 
under water and on wetlands.  Further, under 
SED 10, there would be no discharge to 
Outstanding Resource Waters (including certified 
vernal pools), stormwater discharges would be 
controlled through BMPs, and it is unlikely that 
there would be substantial adverse impacts to the 
integrity of surface waters.   However, SED 10 
would adversely affect estimated habitat of rare 
wildlife species, because all excavation and 
supporting activities would occur within such 
habitat (see Figure S-10).  Hence, the prohibition 
on actions with such effects would not be met. 

Excavation activities under SED 10 would be 
designed to meet the specified dredging 
performance standards to the extent practical, but 
would not avoid some adverse impacts on the 
aquatic ecosystem.    

The temporary staging areas may not meet the 
requirements that intermediate facilities cannot 
have a permanent adverse impact on a state-
listed rare species or on an ACEC.  All temporary 
staging areas under SED 10 would be located in 
state-mapped Priority Habitat of rare species (see 
Figure S-10) and in the Upper Housatonic ACEC, 
and the permanence of their impacts would 
depend on the uncertain success of restoration.  
The staging areas would meet the other 
placement and siting requirements for 
intermediate facilities.   
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Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of 
release of hazardous materials are 
authorized as a “limited project” if they: (a) 
have no practicable alternative, consistent 
with the MCP, that would be less damaging 
to resource areas; and (b) avoid or 
minimize impacts to resource areas, 
including, to the maximum extent 
practicable, minimizing hydrological 
changes, using BMPs during construction 
(including prevention of erosion/siltation); 
implementing mitigating measures, 
providing compensatory storage for lost 
flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable 
to support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 
10.54 – 10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species.   

For areas within 100 feet of stream/pond 
banks or wetlands (buffer zone) or within 
200 feet from river’s edge (Riverfront 
Areas), minor activities such as sampling 
and monitoring are exempt from these 
requirements.  See 310 CMR 
10.02(2)(b)1.g. 

Applicable to SED 10 
response actions that take 
place in waterbodies or in or 
within 100 feet (buffer zone) 
of stream/pond banks or 
wetlands or are within 
floodplains or Riverfront 
Areas (extending 200 feet 
from river’s edge) and that 
will alter any such resource 
areas. 

Since SED 10 involves response actions, the 
requirements for “limited projects” would appear 
to apply.  Under those requirements: 

 There are no sediment/riverbank remediation 
alternatives (apart from MNR) with less adverse 
impact on wetlands than SED 10.   

 SED 10 would include practicable measures to 
minimize impacts to resource areas, including 
actions to minimize impact of hydrological 
changes during construction, control of 
stormwater discharges during construction 
through BMPs, implementation of mitigation 
measures where necessary, and restoration of 
disturbed vegetation as required.  In addition, 
SED 10 is not anticipated to produce any 
significant loss of flood storage capacity of 
floodplain or to cause an increase in flood stage 
or velocities on river.  

 SED 10 would adversely affect estimated 
habitat of rare wildlife species, because all 
excavation and supporting activities would occur 
within such habitat (see Figure S-10).  Thus, the 
prohibition on projects with an adverse effect on 
such habitat would not be met.  However, SED 
10 would have less adverse impact on such 
habitat than the other sediment/riverbank 
alternatives involving removal.      

In addition, if SED 10 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that results 
in loss of > 5000 square feet of bordering 
vegetated wetlands or impairs such wetlands 
within an ACEC (10.55(4)), and potentially the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
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Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).  

Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations establish design and 
construction criteria for new and existing 
dams (302 CMR 10.14) and requirements 
for periodic inspections of dams (302 CMR 
10.07).  These regulations exclude dams 
subject to regulation by the Federal Energy 
Regulatory Commission (FERC) (302 CMR 
10.04). 

Applicable to existing GE-
owned dams on River in 
Massachusetts.  Not 
applicable to other existing 
dams in Rest of River in 
Massachusetts, because 
those dams are subject to 
regulation by FERC, which 
preempts application of 
these state dam safety 
standards.  In any case, 
even if these standards 
were relevant to non-GE-
owned dams, they would 
relate to responsibilities of 
those dam owners and are 
not ARARs for SED 10. 

GE will meet these requirements at dams that it 
owns (Woods Pond Dam and Rising Pond Dam).  
Not applicable to other dams in Rest of River in 
Massachusetts. 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile or surface 
impoundment may be constructed within 
500-year floodplain; and (b) tanks, 
containers, and similar units that are used 
to store hazardous waste, do not receive 
waste from off-site sources, and are 
located within the 100-year floodplain must 
be floodproofed to prevent floodwaters from 
contacting the hazardous waste.    

These requirements would 
not apply to any temporary 
staging areas if, as 
expected, excavated 
materials do not constitute 
state hazardous waste 
subject to these standards.  
Further, even if some 
excavated sediments did 
constitute such hazardous 
waste, these requirements 
would not apply to 
temporary staging areas for 
such sediments, due to 
exemption from hazardous 
waste regulations for 
dredged materials 
temporarily stored at 

In the unlikely event that some excavated bank 
soils were found to constitute state hazardous 
waste subject to these regulations, it may not be 
feasible for some temporary staging areas for 
such waste to meet the requirement that waste 
piles be located outside 500-year floodplain, 
given the need for staging areas to be near the 
river.  In such cases, that requirement should be 
waived as technically impracticable to attain.  The 
requirement for floodproofing tanks, containers, 
and similar units used to store hazardous waste 
(if any) would be met.        
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intermediate facility and 
managed under state water 
quality certification and § 
404 of Clean Water Act (310 
CMR 30.104(3)(f)) (see 
Table S-10.c).  However, if 
some excavated bank soils 
were found to constitute 
such hazardous waste, 
these requirements would 
apply to temporary staging 
areas for such waste.   

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize 
a project must notify the Massachusetts 
Historical Commission (MHC) (or the 
project proponent may notify MHC) if the 
project has an area of potential impact that 
could cause a change in the historical, 
architectural, archaeological, or cultural 
qualities possessed by a property listed in 
the State Register of Historic Places.  If 
MHC determines that the project will have 
an adverse impact on a property listed in 
the State Register, the state body, project 
proponent, and MHC must consider 
“prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the 
adverse effects.  If there are, such 
alternatives will be specified in an 
agreement among those parties; and if 
there is no agreement, project cannot 
proceed until state body or project 
proponent responds to the MHC. 

Applicable to State; relevant 
and appropriate to State-
authorized work in areas 
where the work would have 
an area of potential impact 
on property(ies) listed in 
State Register.   

Extent to which SED 10 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it would,  
the substantive provisions of these regulations 
would be met –  through the process identified in 
Phase IA CRA.     
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MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, 
any person conducting any activity 
(including construction activity) who 
discovers unmarked human remains 
suspected of being more than 100 years 
old must cease activity and report the 
discovery to state archaeologist for 
evaluation. 

Applicable to excavations or 
construction on state or 
local government lands in 
MA – or, in the case of 
unmarked human remains, 
any lands in MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical site 
or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

Connecticut Dam 
Safety Requirements 

Conn. Gen. Stat. 
22a-401 to 22a-
411 

Conn. Agencies 
Regs. Sec. 22a-
409-2 

Requirements for registration of certain 
types of dams; periodic inspections of 
dams; maintenance activities; construction, 
repair, replacement, or removal of dams; 
and notifications to CT DEP of sudden or 
unpredicted floods or major changes in 
condition of dams.  

Not applicable to existing 
dams on River in 
Connecticut, because all 
such dams are subject to 
FERC regulation, which 
preempts application of 
these state dam 
requirements.  In any case, 
even if these requirements 
were relevant, they would 
relate to responsibilities of 
the dam owners and are not 
ARARs for SED 10. 

Not applicable. 

Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

Conn. Gen. Stat. 
22a-36 et seq. 

Conn. Agencies 
Regs. Sec. 22a-
39-4 

Permit required from local (municipal) 
wetland agency for activities that remove 
material from inland wetlands or 
watercourses; CT DEP allowed to issue 
general permit for minor activities with 
minimal environmental impacts, defined to 
include monitoring and sampling (Conn. 
Gen. Stat. 22a-45a).  No substantive 
standards provided. 

Relevant and appropriate to 
sampling in Connecticut 
portion of Housatonic River, 
but no permit required. 

Would be attained through coordination with CT 
DEP on sampling in Connecticut portion of river. 
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To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, it 
is to be considered (TBC), 
rather than an ARAR.  
However, as an order of the 
President, it is applicable to 
and binding on EPA. 

There is no sediment/riverbank remediation 
alternative (apart from MNR) that would avoid 
construction in wetlands.   However, SED 10 
would have less adverse impact on wetlands than 
all other sediment/riverbank alternatives involving 
removal.      

SED 10 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in wetlands 
where practicable, use of erosion and 
sedimentation control measures, and reasonable 
restoration measures for affected wetlands.    

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

A federal agency proposing action in a 
floodplain must consider alternatives to 
avoid adverse effects on the floodplain, and 
if there is no practicable alternative, must 
design or modify the action to minimize 
harm to or within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, it 
is to be considered (TBC), 
rather than an ARAR.  
However, as an order of the 
President, it is applicable to 
and binding on EPA. 

SED 10 would involve construction of access 
roads and staging areas in the floodplain.  Since 
these facilities must be located near sediment 
removal areas, they cannot be relocated to avoid 
any construction in the floodplain. However, there 
are no sediment/riverbank remediation 
alternatives (apart from MNR) with less adverse 
impact on the floodplain than SED 10.     

SED 10 would include practicable measures to 
minimize harm to the floodplain, including erosion 
and sedimentation control measures, reasonable 
restoration measures for affected portions of 
floodplain, and maintenance of existing flood 
storage capacity of the floodplain.   
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Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing sediments and soils.  Options 
include self-implementing provisions (not 
applicable to sediments) and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated Housatonic 
River sediments and 
bank soils with PCBs ≥ 
50 ppm).  

It is anticipated that, if SED 10 is selected, these 
requirements would be met through EPA 
determination that SED 10 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

Water treatment facilities would be designed to 
meet this requirement. 



 
 
 

Table S-10.c:  Alternative SED 10 – Potential Action-Specific ARARs * 
 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table S-10.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 216 of 225  

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

Discharges could not feasibly meet MA water 
quality criteria for PCBs (0.014 and 0.000064 µg/L) 
in receiving waters, since current water quality 
conditions in Housatonic River do not meet those 
criteria.  In addition, it is not anticipated that those 
criteria would be met at the point of discharge.  
EPA used a standard of 0.5 µg/L. for discharges 
from the treatment facility in the 1½ Mile Reach 
Removal Action, and the data from discharges in 
that project were generally in the range of 0.01 to 
0.1 µg/L and often > 0.014 µg/L.  However, this 
ARAR could be met through discharges in 
compliance with instructions from OSC.    

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges to river during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including construction of 
access roads and temporary staging areas, bank 
remediation, and temporary staging of excavated 
materials at staging areas.  
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Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.   

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that SED 10 would not 
adversely affect any federally listed T&E species or 
their critical habitat.    

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
bank soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute RCRA characteristic 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 

RCRA regulations for 
generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
excavated materials did 
constitute RCRA 
hazardous waste, these 
requirements would be 
relevant and appropriate.  

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
these requirements would be met prior to any off-
site transport of such waste. 
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RCRA regulations for 
less than 90 day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute RCRA 
hazardous waste.  
However, if some 
sediments removed in 
the wet did constitute 
RCRA hazardous waste, 
these requirements 
would be relevant and 
appropriate to < 90-day 
on-site accumulation of 
such dredged sediments. 

In the unlikely event that any sediments removed 
in the wet were found to constitute RCRA 
hazardous waste, any tanks used for < 90-day 
accumulation of such dredged sediments would 
meet these requirements.  

RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute RCRA 
hazardous waste.  
Further, even if some 
materials did constitute 
such waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
Area of Contamination 
(AOC) policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage of hazardous 
waste  

40 CFR Part 264, 
Subparts J, K, 
and L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in tanks 
(Subpart J), surface impoundments (Subpart 
K) and waste piles outside structures 
(Subpart L). 

Note:  In addition to the requirements for 
waste piles, the requirements relating to 
tanks and surface impoundments are 
identified due to the possibility that such 
types of facilities would be used at the 

In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the waste piles, tanks, or surface 
impoundments used for temporary staging of such 
waste would meet these requirements with the 
following exceptions:  (a) While the waste piles and 
surface inpoundments (if any) would meet the 
single liner/leachate collection requirements of § 
264.251(a), they would not meet the requirements 
of § 264.251(c) for a double liner/leachate 
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temporary staging areas for holding of liquid 
sediments removed from Woods Pond in the 
wet.  

staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to these 
types of facilities used for 
staging of those 
materials. 

collection system at “new waste pile units” and 
“new surface impoundment units” (if applicable); 
and (b) while the waste pile areas would contain a 
run-on control system capable of preventing flow 
onto those areas from a 25-year precipitation storm 
event, it would not be practical for some staging 
areas in the floodplain to have a run-on control 
system capable of preventing flow onto those 
areas from a 25-year flood (see § 264.251(g)).  
These requirements, which were developed for 
permanent hazardous waste storage units, are not 
practical for short-term temporary staging areas 
and thus, if applicable, should be waived as 
technically impracticable to attain. 

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would not meet these requirements since 
they would not have groundwater monitoring 
systems such as required for regular hazardous 
waste management facilities.  Construction of such 
systems for temporary staging areas would not be 
practicable, and thus these requirements, if 
applicable, should be waived as technically 
impracticable to attain. 

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated materials 
were found to constitute RCRA hazardous waste, 
and if such materials were staged at areas outside 
Rest of River boundary to which AOC policy would 
not apply, the temporary staging areas for such 
waste would meet the exception to the storage 
prohibition for the accumulation of such quantities 
as are necessary to facilitate treatment or disposal.  
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State ARARs 

Massachusetts Clean 
Water Act – water 
quality certification 
regulations  

(Note:  Listed as 
location-specific 
ARAR in Table S-
10.b, but also listed 
here at EPA’s 
direction.) 

314 CMR 9.01 - 
9.08 

 

Same as described for these regulations in 
Table S-10.b.  

Applicable to 
excavation/removal of 
sediments, discharge of 
dredged or fill material to 
waters and wetlands, and 
temporary staging areas 
for excavated sediments. 

Same as described for these regulations in Table 
S-10.b. 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

SED 10 would include use of stormwater BMPs 
during construction of access roads and staging 
areas, bank soil removal and stabilization, and 
operation of staging areas.  These BMPs would be 
designed to meet the MDEP’s specified stormwater 
management standards and would include 
setbacks (~ 25 feet) from receiving waters and 
wetlands where practicable, but setbacks would 
not be feasible for BMPs for bank remediation and 
in areas (if any) where there is no practical 
alternative to siting the staging areas in or adjacent 
to wetlands.   Stormwater BMPs would not be 
necessary or practical for sediment excavation or 
thin-layer capping, since those activities would take 
place within the River.  Any applicable stormwater 
management requirements that could not 
practicably be met should be waived as technically 
impracticable.
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take”  if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.  

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All excavation and supporting activities in SED 10 
would occur within Priority Habitat, as shown on 
Figure S-10.  Based on the evaluations presented 
in Appendix L to this Revised CMS Report, these 
activities and facilities would result in a “take” of at 
least 17 state-listed species.  Thus, the prohibition 
on a “take” would not be met.   

       

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

Applicable to determining 
whether excavated 
sediments and bank soils 
would constitute 
hazardous waste under 
state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated sediments 
or bank soils would constitute non-PCB state 
hazardous waste.  However, representative TCLP 
testing of sediments/soils subject to removal would 
be conducted during design to confirm that result. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

The state hazardous waste management 
regulations also exempt dredged material 
(even if it constitutes non-PCB state 
hazardous waste) that is temporarily stored 
at an intermediate facility (pursuant to 314 
CMR 9.07(4)) and managed in accordance 
with a state water quality certification and § 
404 requirements under the Clean Water Act 
(see 310 CMR 30.104(3)(f)).  

Note:  It is not expected that the excavated materials would constitute non-PCB state hazardous waste.  However, for sediments, even if some excavated sediments did 
constitute such hazardous waste, the following Massachusetts hazardous waste management requirements are considered inapplicable to temporary staging areas for such 
sediments due to the exemption from the hazardous waste regulations for dredged materials temporarily stored at an intermediate facility and managed under state water 
quality certification and § 404 of Clean Water Act (310 CMR 30.104(3)(f)).  Hence, these requirements have been evaluated based solely on their potential applicability to 
temporary staging areas that are used for excavated bank soils.  

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
materials do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.  
However, if some 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table S-10.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated materials do 
not constitute non-PCB 
state hazardous waste.   
However, if some 
excavated bank soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain (given the need for proximity to 
the river) or outside wetlands; (b) it is unknown 
whether such sites would overlie a “potential public 
underground drinking water source” (defined as a 
groundwater source capable of yielding 100 gpm 
or more of water and with less than 10,000 mg/L of 
total dissolved solids); and (d) it is not certain 
whether some areas could be designed and 
constructed with a 200-foot buffer zone to 
fenceline.  Any such requirements that could not 
feasibly be met should be waived as technically 
impracticable to attain.     

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage of hazardous 
waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while these areas would 
contain run-on and runoff control systems capable 
of handling a 100-year precipitation storm event, 
some staging areas in the floodplain would not 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

have such systems capable of preventing flow onto 
those areas, or controlling runoff, during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable, could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable to attain.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated bank soils 
were found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements because they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable. 

Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design. 

Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 
26-303 through 
26-316 

Requires state agency to:  (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence of 
a listed endangered or threatened species or 
result in destruction or adverse modification 
of habitat essential to such species, unless 
an exemption is granted; and (b) take all 
reasonable measures to mitigate any 

This statute is not 
applicable or relevant 
and appropriate to SED 
10 because 
implementation of SED 
10 is not expected to 
have any adverse impact 
on endangered or 

Not applicable. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

adverse impacts of the proposed action on 
such species or habitat.  Prohibits “taking” of 
endangered or threatened species, except 
where State determines that a proposed 
action would not appreciably reduce 
likelihood of survival or recovery of the 
species.     

threatened species or 
their habitat in 
Connecticut, or to cause 
a “taking” of such 
species.  

Connecticut fisheries 
and game laws 

Conn. Gen. Stat. 
26-60 

Authorizes CT DEP to issue permits to 
properly accredited persons for sampling of 
fish, crustaceans, and wildlife for educational 
and scientific purposes, with CT DEP to 
determine number, species, area, and 
method of collection. 

Relevant and appropriate 
to biota sampling in 
Connecticut portion of 
Housatonic River, but no 
permit required. 

Would be attained through coordination with CT 
DEP on biota sampling in Connecticut portion of 
river. 

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of SED 10. 

Use of Area of 
Contamination (AOC) 
Concept During 
RCRA Cleanups 
(EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an area of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated sediments or 
bank soils were to constitute RCRA hazardous 
waste, the technical RCRA requirements for a 
hazardous waste storage facility would not apply to 
temporary staging areas located within the 
boundary of the Rest of River area, because those 
areas would be within the overall area of dispersed 
contamination.  
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts fish 
consumption advisory 
(also covers frogs and 
turtles) 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. Would be considered in FP 1 through 
continuation and maintenance of this advisory, 
including appropriate steps to inform the public 
about the advisory, for as long as considered 
necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. Would be considered in FP 1 through 
continuation and maintenance of this advisory, 
including appropriate steps to inform waterfowl 
hunters about the advisory, for as long as 
considered necessary by the MDPH. 
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Statute/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

None 
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Statute/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

None 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts fish 
consumption advisory 
(also covers frogs and 
turtles) 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. FP 2 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform the public about the advisory, for as 
long as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. FP 2 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) there 
must be no practicable alternative with less 
adverse impact on aquatic ecosystem (including 
wetlands); (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; (d) 
discharge cannot cause or contribute to 
significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem 
(including wetlands), or recreational, aesthetic, 
and economic values; and (e) discharger must 
take appropriate and practicable steps to 
minimize or mitigate potential adverse effects on 
aquatic ecosystem.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S.   

(a)  There are no floodplain remediation 
alternatives (apart from no action) with less 
adverse impact on aquatic ecosystem 
(including wetlands) than FP 2 and FP 9 
(which would have comparable impacts).  

(b)  FP 2 would not be expected to cause or 
contribute to violation of state water quality or 
toxic effluent standards. 

(c)  Review of available information indicates 
that FP 2 would not affect any federally listed 
T&E species.     

(d)  While FP 2 would cause adverse impacts 
on wetlands (as part of aquatic ecosystem), 
those effects would be less than the effects of 
the other floodplain removal alternatives due 
to relatively small amount of wetlands affected 
(~ 1.5% of forested wetlands and < 1% of 
other wetlands in PSA; see Revised CMS 
Report, Section 7.2.5.3).   

(e)  FP 2 would include appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on wetlands.  Despite 
such steps, FP 2 would have some adverse 
effects on wetlands, as noted above.  
However, those adverse impacts would be 
less than those of the other floodplain removal 
alternatives (except FP 9, which would have 
comparable effects).    
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
will have unavoidable adverse impacts after all 
appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation – i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This requires 
a mitigation work plan, including detailed 
specifications and descriptions for compensatory 
mitigation.  The regulations also require objective 
performance standards, monitoring for at least 5 
years, and active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. 

Where FP 2 would have unavoidable adverse 
impacts on wetlands (as part of aquatic 
ecosystem) after all practical steps have been 
taken to avoid or minimize such impacts, 
these regulations would require a 
compensatory mitigation plan to address those 
impacts.   Even if such a plan were 
implemented, adverse effects would occur.  
See Revised CMS Report, Sections 7.2.5.3 
and 7.2.8.  However, those adverse effects 
would be less than those of all other floodplain 
alternatives involving removal (except FP 9, 
which would have comparable effects). 

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste and 
located in the 100-year floodplain must be 
designed, constructed, operated, and maintained 
to prevent washout of such waste by a 100-year 
flood unless owner/operator shows that 
procedures are in effect to remove waste safely 
before flood waters can reach facility. 

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
excavated soils did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 

In the unlikely event that some excavated soils 
were found to constitute RCRA hazardous 
waste, these requirements would be met at 
any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste 
safely before flood waters can reach those 
areas.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

lateral boundary of Rest 
of River to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to such 
staging areas in 100-year 
floodplain. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the project 
would have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; and (f) 
agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

 Would be attained through process described 
in Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic 
River – Rest of River Project (Phase IA CRA: 
URS Corporation, March 13, 2008). 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by FP 2 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be 
irrevocably lost or destroyed by 
implementation of FP 2, it is anticipated that 
EPA would notify DOI as required.    
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
FP 2. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) no 
such discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of such 
wetlands (unless waived); (c) there must be no 
discharge that would adversely affect estimated 
habitat of rare wildlife species under the 
Wetlands Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a variance 
is obtained; (d) stormwater discharges must be 
controlled with best management practices 
(BMPs); and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

There are no floodplain remediation 
alternatives (apart from no action) with less 
adverse impact on wetlands (as part of aquatic 
ecosystem) than FP 2 and FP 9 (which would 
have comparable impacts).  FP 2 would 
include appropriate and practicable steps to 
avoid, minimize, or mitigate potential adverse 
effects on wetlands.  Further, under FP 2, 
there would be no discharge to Outstanding 
Resource Waters (including certified vernal 
pools), stormwater discharges would be 
controlled through BMPs, and there would be 
no substantial adverse impacts to the integrity 
of surface waters.  However, FP 2 would 
adversely affect estimated habitat of rare 
wildlife species because all excavation and 
most supporting activities would occur within 
such habitat (see Figure F-2).   Hence, the 
prohibition on actions with such effects would 
not be met. 

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions responding 
to the release or threat of release of hazardous 
materials are authorized as a “limited project” if 
they: (a) have no practicable alternative, 
consistent with the MCP, that would be less 
damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, to 
the maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage for 
lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage or 
velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 

Applicable to FP 2 
response actions that 
take place in or within 
100 feet (buffer zone) of 
stream/pond banks or 
wetlands (buffer zone) or 
are within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since FP 2 involves response actions, the 
requirements for “limited projects” would 
appear to apply.  Under those requirements: 

 There are no floodplain remediation 
alternatives (apart from no action) with less 
impact on resource areas than FP 2 and FP 9 
(which would have comparable effects).   

 FP 2 would include practicable measures to 
avoid or minimize impacts to resource areas, 
including control of stormwater discharges 
during construction through BMPs, 
implementation of mitigation measures where 
necessary, and restoration of disturbed 
vegetation as required.  In addition, FP 2 is not 
anticipated to have any significant effect on 
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when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 – 
10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species.   

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these requirements.  See 310 CMR 
10.02(2)(b)1.g. 

flood storage capacity of floodplain.  

 FP 2 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-2).  Thus, the 
prohibition on projects with an adverse effect 
on such habitat would not be met.  However, 
FP 2 would have less adverse impact on such 
habitat than the other floodplain removal 
alternatives (except FP 9, which would have 
comparable effects).  

In addition, if FP 2 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that 
results in loss of > 5000 square feet of 
bordering vegetated wetlands or that impairs 
such wetlands within an Area of Critical 
Environmental Concern (ACEC) (10.55(4)), 
and potentially the requirement to maintain a 
100-foot wide area of undisturbed vegetation 
along the river in a Riverfront Area (with 
certain exceptions) (10.58(4)(d)1.).          

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, including the 
requirement that no active portion of a waste pile 
may be constructed within 500-year floodplain.   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute state 
hazardous waste subject 
to these standards (see 
Table F-2.c).  However, if 
some excavated soils 
were found to constitute 
such hazardous waste, 
these requirements 
would apply to temporary 

In the unlikely event that some excavated soils 
were found to constitute state hazardous 
waste subject to these regulations, it may not 
be feasible for some temporary staging areas 
for such waste to meet the requirement that 
waste piles be located outside 500-year 
floodplain.     
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staging areas for such 
waste.   

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC. 

Applicable to State; 
relevant and appropriate 
to State-authorized work 
in areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

Extent to which FP 2 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it 
would,  the substantive provisions of these 
regulations would be met –  through the 
process identified in Phase IA CRA.        

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation.   
Further, any person conducting any activity 
(including construction activity) who discovers 
unmarked human remains suspected of being 
more than 100 years old must cease activity and 
report the discovery to state archaeologist for 
evaluation. 

Applicable to excavations 
or construction on state 
or local government 
lands in MA – or, in the 
case of unmarked human 
remains, any lands in 
MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical 
site or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  



 
 
 

Table F-2.b:  Alternative FP 2 – Potential Location-Specific ARARs 
 

*   ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 
 

Page 13 of 162  
 

Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

There is no floodplain remediation alternative 
(apart from no action) that would avoid some 
construction in wetlands.   However, FP 2 
would have less adverse impact on wetlands 
than all other floodplain removal alternatives 
(except FP 9, which would have comparable 
effects).      

FP 2 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in 
wetlands where practicable, use of erosion 
and sedimentation control measures, and 
reasonable restoration measures for affected 
wetlands.  

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a floodplain 
must consider alternatives to avoid adverse 
effects on the floodplain, and if there is no 
practicable alternative, must design or modify the 
action to minimize harm to or within the 
floodplain. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 2 would involve excavation of soils and 
construction of access roads and staging 
areas in the floodplain.  However, apart from 
no action, there is no floodplain alternative that 
would avoid adverse effects on floodplain, and 
FP 2 would have less adverse impact on 
wetlands than all other floodplain removal 
alternatives (except FP 9, which would have 
comparable effects).   

FP 2 would include practicable measures to 
minimize harm to floodplain, including erosion 
and sedimentation control measures, 
reasonable restoration measures for affected 
portions of floodplain, and maintenance of 
existing flood storage capacity of floodplain.  
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Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing soils.  Options include self-
implementing provisions and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated floodplain 
soils with PCBs ≥ 50 
ppm).  

It is anticipated that, if FP 2 is selected, these 
requirements would be met through an EPA 
determination that FP 2 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for a few of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

If floodplain soils are saturated, they would be 
dewatered, and resulting water would be treated.  
Water treatment facilities would be designed to 
meet this requirement.  
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TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

If excavated floodplain soils are saturated, they 
would be dewatered, and resulting water would be 
treated.  Discharges could not feasibly meet MA 
water quality criteria for PCBs (0.014 and 0.000064 
µg/L) in receiving waters, since current water 
quality conditions in Housatonic River do not meet 
those criteria.  In addition, it is not anticipated that 
those criteria would be met at the point of 
discharge.  EPA used a standard of 0.5 µg/L for 
discharges from the treatment facility in the 1½ 
Mile Reach Removal Action, and the data from 
discharges in that project were generally in the 
range of 0.01 to 0.1 µg/L and often > 0.014 µg/L.  
However, this ARAR could be met through 
discharges in compliance with instructions from 
OSC.      

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including soil excavation, 
construction of access roads and temporary 
staging areas, and temporary staging of excavated 
soils at those areas. 
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Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that FP 2 would not adversely 
affect any federally listed T&E species or their 
habitat.    

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated soils would 
constitute RCRA characteristic hazardous waste.  
However, representative TCLP testing of soils 
subject to removal would be conducted during 
design to confirm that result. 

RCRA regulations 
for generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
RCRA hazardous waste.  
However, if some 
excavated soils did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, these 
requirements would be met prior to any off-site 
transport of such waste. 
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RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
soils did constitute such 
waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
AOC policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations 
for hazardous waste 
management 
facilities – technical 
requirements for 
storage of 
hazardous waste  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in waste piles 
outside structures. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the waste piles used for temporary staging 
of such waste would meet these requirements with 
the following exceptions:  (a) While these waste 
piles would meet the single liner/leachate collection 
requirements of § 264.251(a), they would not meet 
the requirements of § 264.251(c) for a double 
liner/leachate collection system at “new waste pile 
units” (if applicable); and (b) while the waste pile 
areas would contain a run-on control system 
capable of preventing flow onto those areas from a 
25-year precipitation storm event, it would not be 
practical for a few of the staging areas in the 
floodplain to have a run-on control system capable 
of preventing flow onto those areas from a 25-year 
flood (see § 264.251(g)).  These requirements, 
which were developed for permanent hazardous 
waste storage units, are not practical for short-term 
temporary staging areas and thus, if applicable, 
should be waived as technically impracticable to 
attain.
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would not meet these requirements since they 
would not have groundwater monitoring systems 
such as required for regular hazardous waste 
management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable to attain. 

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would meet the exception to the storage prohibition 
for the accumulation of such quantities as are 
necessary to facilitate treatment or disposal.  

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations  

(Note:  These were 
listed as location-
specific ARAR in 
Table F-2.b, but are 
also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table F-2.b.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

Same as described for these regulations in Table 
F-2.b. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Clean Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

FP 2 would include use of stormwater BMPs during 
construction of access roads and staging areas 
and at the excavation areas and temporary staging 
areas.  These BMPs would be designed to meet 
the MDEP’s specified stormwater management 
standards.  These stormwater systems would 
include setbacks (~ 25 feet) from receiving waters 
and wetlands to the extent practical.    

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take”  if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR. 

Applicable to activities in 
a state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All excavation activities, as well as most access 
roads and temporary staging areas, in FP 2 would 
occur within Priority Habitat, as shown on Figure F-
2.  Based on the evaluations presented in 
Appendix L to this Revised CMS Report, these 
activities and facilities would result in a “take” of at 
least 18 state-listed species.  Thus, the prohibition 
on a “take” would not be met.    

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs ≥ 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

Applicable to determining 
whether excavated 
floodplain soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated floodplain 
soils would constitute non-PCB state hazardous 
waste.  However, representative TCLP testing of 
soils subject to removal would be conducted during 
design to confirm that result.  

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for units used to 
store hazardous 
waste  

(Note:  Some of 
these regulations 
were also listed as 
location-specific 
ARAR in Table F-
2.b.) 

310 CMR  
30.701(6),  
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain; (b) it is unknown whether such 
sites would overlie a “potential public underground 
drinking water source” (defined as a groundwater 
source capable of yielding 100 gpm or more of 
water and with less than 10,000 mg/L of total 
dissolved solids); and (c) while an effort would be 
made to design and construct the areas with a 
200-foot buffer zone to the fenceline, it is not 
certain that this would be feasible in all cases.  Any 
such requirements that could not feasibly be met 
should be waived as technically impracticable.     
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
storage of 
hazardous waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while the staging areas 
would contain run-on and runoff control systems 
capable of handling a 100-year precipitation storm 
event, some staging areas in the floodplain would 
not have such systems capable of preventing flow 
onto those areas or controlling runoff during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable. could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements since they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable. 



 
 
 

Table F-2.c:  Alternative FP 2 – Potential Action-Specific ARARs * 
 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table F-2.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 23 of 162  

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of FP 2. 

Use of Area of 
Contamination 
(AOC) Concept 
During RCRA 
Cleanups (EPA, 
1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated soils were to 
constitute RCRA hazardous waste, the technical 
RCRA requirements for a hazardous waste storage 
facility would not apply to temporary staging areas 
located within the boundary of the Rest of River 
area, because those areas would be within the 
overall area of dispersed contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts fish 
consumption advisory 
(also covers frogs and 
turtles) 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. FP 3 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform the public about the advisory, for as 
long as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. FP 3 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) there 
must be no practicable alternative with less 
adverse impact on aquatic ecosystem, including 
wetlands; (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; (d) 
discharge cannot cause or contribute to 
significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem 
(including wetlands), or recreational, aesthetic, 
and economic values; and (e) discharger must 
take appropriate and practicable steps to 
minimize or mitigate potential adverse effects on 
aquatic ecosystem.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S.   

(a)  There are practicable floodplain 
remediation alternatives with less adverse 
impact on wetlands – e.g., FP 2 and FP 9.  
Hence, the requirement that there be no such 
alternative would not be met.     

(b)  FP 3 would not be expected to cause or 
contribute to violation of state water quality or 
toxic effluent standards. 

(c)  Review of available information indicates 
that FP 3 would not affect any federally listed 
T&E species.     

(d) FP 3 would cause significant adverse 
effects on wetlands, as described in the 
Revised CMS Report (Sections 7.3.5.3 and 
7.3.8).  Hence, the prohibition on actions with 
such effects would not be met. 

(e)  FP 3 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on wetlands.  
Despite such steps, however, FP 3 would 
have substantial adverse effects on wetlands, 
as noted above.     
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
will have unavoidable adverse impacts after all 
appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation – i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This requires 
a mitigation work plan, including detailed 
specifications and descriptions for compensatory 
mitigation.  The regulations also require objective 
performance standards, monitoring for at least 5 
years, and active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. 

Where FP 3 would have unavoidable adverse 
impacts on wetlands (as part of aquatic 
ecosystem), these regulations would require a 
compensatory mitigation plan to address those 
impacts.  However, even if such a plan were 
implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 7.3.5.3 and 7.3.8.    

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste and 
located in the 100-year floodplain must be 
designed, constructed, operated, and maintained 
to prevent washout of such waste by a 100-year 
flood unless owner/operator shows that 
procedures are in effect to remove waste safely 
before flood waters can reach facility. 

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
excavated soils did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 

In the unlikely event that some excavated soils 
were found to constitute RCRA hazardous 
waste, these requirements would be met at 
any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste 
safely before flood waters can reach those 
areas.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

lateral boundary of Rest 
of River to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to such 
staging areas in 100-year 
floodplain. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the project 
would have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; and (f) 
agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described 
in Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic 
River – Rest of River Project (Phase IA CRA: 
URS Corporation, March 13, 2008). 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by FP 3 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be 
irrevocably lost or destroyed by 
implementation of FP 3, it is anticipated that 
EPA would notify DOI as required.    
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
FP 3 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) no 
such discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of such 
wetlands (unless waived); (c) there must be no 
discharge that would adversely affect estimated 
habitat of rare wildlife species under the 
Wetlands Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a variance 
is obtained; (d) stormwater discharges must be 
controlled with best management practices 
(BMPs); and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

(a)  As noted above, there are practicable 
floodplain remediation alternatives with less 
adverse impact on wetlands (e.g., FP 2 and 
FP 9).  Hence, the requirement that there be 
no such alternative would not be met.  

(b)  FP 3 would include appropriate and 
practicable steps in an effort to avoid, 
minimize, or mitigate potential adverse effects 
on wetlands, but such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 7.3.5.3 and 
7.3.8).  

(c)  FP 3 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-3).  In 
addition, FP 3 would involve discharges of 
dredged or fill material to a number of certified 
vernal pools in the PSA, which constitute 
Outstanding Resource Waters.  Thus, the 
prohibition on actions that would affect these 
types of areas would not be met. 

(d)  Stormwater discharges would be 
controlled through BMPs. 

(e)  FP 3 would cause substantial long-term 
adverse impacts to the integrity of surface 
waters – e.g., through its impacts on vernal 
pools.   Thus, the prohibition on actions with 
such impacts would not be met. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions responding 
to the release or threat of release of hazardous 
materials are authorized as a “limited project” if 
they: (a) have no practicable alternative, 
consistent with the MCP, that would be less 
damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, to 
the maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage for 
lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage or 
velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 
when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 – 
10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species.   

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these requirements.  See 310 CMR 
10.02(2)(b)1.g. 

Applicable to FP 3 
response actions that 
take place in or within 
100 feet (buffer zone) of 
stream/pond banks or 
wetlands (buffer zone) or 
are within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since FP 3 involves response actions, the 
requirements for “limited projects” would 
appear to apply.  Under those requirements: 

 Since there are practicable floodplain 
remediation alternatives that would be less 
damaging to resource areas (e.g., FP 2 and 
FP 9), the requirement that there be no such 
practicable alternative would not be met. 

 FP 3 would include practicable measures to 
minimize impacts to resource areas, including 
control of stormwater discharges during 
construction through BMPs, implementation of 
mitigation measures where necessary, and 
restoration of disturbed vegetation as required.  
However, as discussed in the Revised CMS 
Report (Sections 7.3.5.3 and 7.3.8), these 
measures would not prevent adverse impacts 
on resource areas.  FP 3 is not anticipated to 
have any significant effect on flood storage 
capacity of floodplain. 

  FP 3 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-3).  Thus, the 
prohibition on projects with an adverse effect 
on such habitat would not be met.    

In addition, if FP 3 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., prohibition on work that results in 
loss of > 5000 square feet of bordering 
vegetated wetlands or that impairs such 
wetlands within an ACEC (10.55(4)), and 
potentially the requirement to maintain a 100-
foot wide area of undisturbed vegetation along 
the river in a Riverfront Area (with certain 
exceptions) (10.58(4)(d)1.).                
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, including the 
requirement that no active portion of a waste pile 
may be constructed within 500-year floodplain.   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute state 
hazardous waste subject 
to these standards (see 
Table F-3.c).  However, if 
some excavated soils 
were found to constitute 
such hazardous waste, 
these requirements 
would apply to temporary 
staging areas for such 
waste.   

In the unlikely event that some excavated soils 
were found to constitute state hazardous 
waste subject to these regulations, it may not 
be feasible for some temporary staging areas 
for such waste to meet the requirement that 
waste piles be located outside 500-year 
floodplain.     

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC. 

Applicable to State; 
relevant and appropriate 
to State-authorized work 
in areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

Extent to which FP 3 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it 
would,  the substantive provisions of these 
regulations would be met – through the 
process identified in Phase IA CRA.        
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation.  
Further, any person conducting any activity 
(including construction activity) who discovers 
unmarked human remains suspected of being 
more than 100 years old must cease activity and 
report the discovery to state archaeologist for 
evaluation. 

Applicable to excavations 
or construction on state 
or local government 
lands in MA – or, in the 
case of unmarked human 
remains, any lands in 
MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical 
site or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 3 would involve construction in wetlands.  
While there may be no practicable alternative 
(other than no action) to some work in 
wetlands, there are practicable alternatives 
with less adverse impact on wetlands – e.g., 
FP 2 and FP 9.  Hence, the requirement that 
there be no such alternative would not be met.   

FP 3 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in 
wetlands where practicable, use of erosion 
and sedimentation control measures, and 
reasonable restoration measures for affected 
wetlands.  However, restoration measures 
would not prevent substantial harm to 
wetlands, as discussed in the Revised CMS 
Report, Sections 7.3.5.3 and 7.3.8.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a floodplain 
must consider alternatives to avoid adverse 
effects on the floodplain, and if there is no 
practicable alternative, must design or modify the 
action to minimize harm to or within the 
floodplain. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 3 would involve excavation of soils and 
construction of access roads and staging 
areas in the floodplain.  While there may be no 
practicable alternative (other than no action) 
that would avoid any effect on the floodplain, 
there are practicable alternatives with fewer 
adverse effects on the floodplain – e.g., FP 2 
and FP 9.  Hence, the requirement that there 
be no such practicable alternative would not 
be met.   

FP 3 would include practicable measures to 
minimize harm to the floodplain, including 
erosion and sedimentation control measures, 
reasonable restoration measures for affected 
portions of the floodplain, and maintenance of 
existing flood storage capacity of the 
floodplain.  However, restoration measures 
would not prevent substantial harm to the 
floodplain, as discussed in the Revised CMS 
Report, Sections 7.3.5.3 and 7.3.8.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing soils.  Options include self-
implementing provisions and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated floodplain 
soils with PCBs ≥ 50 
ppm).  

It is anticipated that, if FP 3 is selected, these 
requirements would be met through an EPA 
determination that FP 3 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).    
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

If floodplain soils are saturated, they would be 
dewatered, and resulting water would be treated.  
Water treatment facilities would be designed to 
meet this requirement.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

If excavated floodplain soils are saturated, they 
would be dewatered, and resulting water would be 
treated.  Discharges could not feasibly meet MA 
water quality criteria for PCBs (0.014 and 0.000064 
µg/L) in receiving waters, since current water 
quality conditions in Housatonic River do not meet 
those criteria.  In addition, it is not anticipated that 
those criteria would be met at the point of 
discharge.  EPA used a standard of 0.5 µg/L for 
discharges from the treatment facility in the 1½ 
Mile Reach Removal Action, and the data from 
discharges in that project were generally in the 
range of 0.01 to 0.1 µg/L and often > 0.014 µg/L.    
However, this ARAR could be met through 
discharges in compliance with instructions from 
OSC.      

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including soil excavation, 
construction of access roads and temporary 
staging areas, and temporary staging of excavated 
soils at those areas. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that FP 3 would not adversely 
affect any federally listed T&E species or their 
habitat.     

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated soils would 
constitute RCRA characteristic hazardous waste.  
However, representative TCLP testing of soils 
subject to removal would be conducted during 
design to confirm that result. 

RCRA regulations for 
generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
RCRA hazardous waste.  
However, if some 
excavated soils did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, these 
requirements would be met prior to any off-site 
transport of such waste. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
soils did constitute such 
waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
AOC policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage of hazardous 
waste  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in  waste piles 
outside structures. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the waste piles used for temporary staging 
of such waste would meet these requirements with 
the following exceptions:  (a) While these waste 
piles would meet the single liner/leachate collection 
requirements of § 264.251(a), they would not meet 
the requirements of § 264.251(c) for a double 
liner/leachate collection system at “new waste pile 
units” (if applicable); and (b) while the waste pile 
areas would contain a run-on control system 
capable of preventing flow onto those areas from a 
25-year precipitation storm event, it would not be 
practical for some staging areas in the floodplain to 
have a run-on control system capable of 
preventing flow onto those areas from a 25-year 
flood (see § 264.251(g)).  These requirements, 
which were developed for permanent hazardous 
waste storage units, are not practical for short-term 
temporary staging areas and thus, if applicable, 
should be waived as technically impracticable to 
attain.
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would not meet these requirements since they 
would not have groundwater monitoring systems 
such as required for regular hazardous waste 
management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable to attain. 

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would meet the exception to the storage prohibition 
for the accumulation of such quantities as are 
necessary to facilitate treatment or disposal.  

State ARARs 

Massachusetts Clean 
Water Act – water 
quality certification 
regulations  

(Note:  Listed as 
location-specific 
ARAR in Table F-3.b, 
but also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table F-3.b.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

Same as described for these regulations in Table 
F-3.b. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

FP 3 would include use of stormwater BMPs during 
construction of access roads and staging areas 
and at the excavation areas and temporary staging 
areas.  These BMPs would be designed to meet 
the MDEP’s specified stormwater management 
standards.  These stormwater systems would 
include setbacks (~ 25 feet) from receiving waters 
and wetlands where practicable, but setbacks 
would not be feasible in areas where the soil 
removal would take place within or adjacent to 
wetlands or in areas (if any) where there is no 
practical alternative to siting the staging areas in or 
adjacent to wetlands.  In such cases, the setback 
requirement should be waived as technically 
impracticable to meet.   

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.  

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.   

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All excavations and most access roads and 
temporary staging areas in FP 3 would occur within 
Priority Habitat, as shown on Figure F-3.  Based on 
the evaluations presented in Appendix L to this 
Revised CMS Report, these activities and facilities 
would result in a “take” of at least 26 state-listed 
species.  Thus, the prohibition on a “take” would 
not be met.    
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs ≥ 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.)  

Applicable to determining 
whether excavated 
floodplain soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated floodplain 
soils would constitute non-PCB state hazardous 
waste.  However, representative TCLP testing of 
soils subject to removal would be conducted during 
design to confirm that result. 

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table F-3.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain or outside wetlands; (b) it is 
unknown whether such sites would overlie a 
“potential public underground drinking water 
source” (defined as a groundwater source capable 
of yielding 100 gpm or more of water and with less 
than 10,000 mg/L of total dissolved solids); and (c) 
while an effort would be made to design and 
construct the areas with a 200-foot buffer zone to 
the fenceline, it is not certain that this would be 
feasible in all cases.  Any such requirements that 
could not feasibly be met should be waived as 
technically impracticable.     
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage of hazardous 
waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while the staging areas 
would contain run-on and runoff control systems 
capable of handling a 100-year precipitation storm 
event, some staging areas in the floodplain would 
not have such systems capable of preventing flow 
onto those areas or controlling runoff during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable. could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements since they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable. 
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of FP 3. 

Use of Area of 
Contamination (AOC) 
Concept During 
RCRA Cleanups 
(EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated soils were to 
constitute RCRA hazardous waste, the technical 
RCRA requirements for a hazardous waste storage 
facility would not apply to temporary staging areas 
located within the boundary of the Rest of River 
area, because those areas would be within the 
overall area of dispersed contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts fish 
consumption advisory 
(also covers frogs and 
turtles) 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. FP 4 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform the public about the advisory, for as 
long as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. FP 4 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) there 
must be no practicable alternative with less 
adverse impact on aquatic ecosystem, including 
wetlands; (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; (d) 
discharge cannot cause or contribute to 
significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem 
(including wetlands), or recreational, aesthetic, 
and economic values; and (e) discharger must 
take appropriate and practicable steps to 
minimize or mitigate potential adverse effects on 
aquatic ecosystem.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S.   

(a)  There are practicable floodplain 
remediation alternatives with less adverse 
impact on wetlands – e.g., FP 2 and FP 9.  
Hence, the requirement that there be no such 
alternative would not be met.     

(b)  FP 4 would not be expected to cause or 
contribute to violation of state water quality or 
toxic effluent standards. 

(c)  Review of available information indicates 
that FP 4 would not affect any federally listed 
T&E species.     

(d) FP 4 would cause significant adverse 
effects on wetlands, as described in the 
Revised CMS Report (Sections 7.4.5.3 and 
7.4.8).  Hence, the prohibition on actions with 
such effects would not be met. 

(e)  FP 4 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on wetlands.  
Despite such steps, however, FP 4 would 
have substantial adverse effects on wetlands, 
as noted above.     
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
will have unavoidable adverse impacts after all 
appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation – i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This requires 
a mitigation work plan, including detailed 
specifications and descriptions for compensatory 
mitigation.  The regulations also require objective 
performance standards, monitoring for at least 5 
years, and active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. 

Where FP 4 would have unavoidable adverse 
impacts on wetlands (as part of aquatic 
ecosystem), these regulations would require a 
compensatory mitigation plan to address those 
impacts.  However, even if such a plan were 
implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 7.4.5.3 and 7.4.8.    

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste and 
located in the 100-year floodplain must be 
designed, constructed, operated, and maintained 
to prevent washout of such waste by a 100-year 
flood unless owner/operator shows that 
procedures are in effect to remove waste safely 
before flood waters can reach facility. 

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
excavated soils did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 

In the unlikely event that some excavated soils 
were found to constitute RCRA hazardous 
waste, these requirements would be met at 
any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste 
safely before flood waters can reach those 
areas.    
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lateral boundary of Rest 
of River to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to such 
staging areas in 100-year 
floodplain. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the project 
would have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; and (f) 
agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described 
in Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic 
River – Rest of River Project (Phase IA CRA: 
URS Corporation, March 13, 2008). 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by FP 4 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be 
irrevocably lost or destroyed by 
implementation of FP 4, it is anticipated that 
EPA would notify DOI as required.    
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
FP 3 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) no 
such discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of such 
wetlands (unless waived); (c) there must be no 
discharge that would adversely affect estimated 
habitat of rare wildlife species under the 
Wetlands Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a variance 
is obtained; (d) stormwater discharges must be 
controlled with best management practices 
(BMPs); and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

(a)  As noted above, there are practicable 
floodplain remediation alternatives with less 
adverse impact on wetlands (e.g., FP 2 and 
FP 9).  Hence, the requirement that there be 
no such alternative would not be met.  

(b)  FP 4 would include appropriate and 
practicable steps in an effort to avoid, 
minimize, or mitigate potential adverse effects 
on wetlands, but such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 7.4.5.3 and 
7.4.8).  

(c)  FP 4 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-4). In 
addition, FP 4 would involve discharges of 
dredged or fill material to a number of certified 
vernal pools in the PSA, which constitute 
Outstanding Resource Waters.  Thus, the 
prohibition on actions that would affect these 
types of areas would not be met. 

(d)  Stormwater discharges would be 
controlled through BMPs. 

(e)  FP 4 would cause substantial long-term 
adverse impacts to the integrity of surface 
waters – e.g., through its impacts on vernal 
pools.  Thus, the prohibition on actions with 
such impacts would not be met.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions responding 
to the release or threat of release of hazardous 
materials are authorized as a “limited project” if 
they: (a) have no practicable alternative, 
consistent with the MCP, that would be less 
damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, to 
the maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage for 
lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage or 
velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 
when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 – 
10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species.   

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these requirements.  See 310 CMR 
10.02(2)(b)1.g. 

Applicable to FP 4 
response actions that 
take place in or within 
100 feet (buffer zone) of 
stream/pond banks or 
wetlands (buffer zone) or 
are within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since FP 4 involves response actions, the 
requirements for “limited projects” would 
appear to apply.  Under those requirements: 

 Since there are practicable floodplain 
remediation alternatives that would be less 
damaging to resource areas (e.g., FP 2 and 
FP 9), the requirement that there be no such 
practicable alternative would not be met. 

 FP 4 would include practicable measures to 
minimize impacts to resource areas, including 
control of stormwater discharges during 
construction through BMPs, implementation of 
mitigation measures where necessary, and 
restoration of disturbed vegetation as required.  
However, as discussed in the Revised CMS 
Report (Sections 7.4.5.3 and 7.4.8), these 
measures would not prevent adverse impacts 
on resource areas.  FP 4 is not anticipated to 
have any significant effect on flood storage 
capacity of floodplain. 

  FP 4 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-4).  Thus, the 
prohibition on projects with an adverse effect 
on such habitat would not be met.    

In addition, if FP 4 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., prohibition on work that results in 
loss of > 5000 square feet of bordering 
vegetated wetlands or that impairs such 
wetlands within an ACEC (10.55(4)), and 
potentially the requirement to maintain a 100-
foot wide area of undisturbed vegetation along 
the river in a Riverfront Area (with certain 
exceptions) (10.58(4)(d)1.).  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, including the 
requirement that no active portion of a waste pile 
may be constructed within 500-year floodplain.    

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute state 
hazardous waste subject 
to these standards (see 
Table F-4.c).  However, if 
some excavated soils 
were found to constitute 
such hazardous waste, 
these requirements 
would apply to temporary 
staging areas for such 
waste.  

In the unlikely event that some excavated soils 
were found to constitute state hazardous 
waste subject to these regulations, it may not 
be feasible for some temporary staging areas 
for such waste to meet the requirement that 
waste piles be located outside 500-year 
floodplain.      

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC. 

Applicable to State; 
relevant and appropriate 
to State-authorized work 
in areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

Extent to which FP 4 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it 
would,  the substantive provisions of these 
regulations would be met – through the 
process identified in Phase IA CRA.         
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation.  
Further, any person conducting any activity 
(including construction activity) who discovers 
unmarked human remains suspected of being 
more than 100 years old must cease activity and 
report the discovery to state archaeologist for 
evaluation. 

Applicable to excavations 
or construction on state 
or local government 
lands in MA – or, in the 
case of unmarked human 
remains, any lands in 
MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical 
site or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 4 would involve construction in wetlands.  
While there may be no practicable alternative 
(other than no action) to some work in 
wetlands, there are practicable alternatives 
with less adverse impact on wetlands – e.g., 
FP 2 and FP 9.  Hence, the requirement that 
there be no such alternative would not be met.   

FP 4 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in 
wetlands where practicable, use of erosion 
and sedimentation control measures, and 
reasonable restoration measures for affected 
wetlands.  However, restoration measures 
would not prevent substantial harm to 
wetlands, as discussed in the Revised CMS 
Report, Sections 7.4.5.3 and 7.4.8.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a floodplain 
must consider alternatives to avoid adverse 
effects on the floodplain, and if there is no 
practicable alternative, must design or modify the 
action to minimize harm to or within the 
floodplain. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 4 would involve excavation of soils and 
construction of access roads and staging 
areas in the floodplain.  While there may be no 
practicable alternative (other than no action) 
that would avoid any effect on the floodplain, 
there are practicable alternatives with fewer 
adverse effects on the floodplain – e.g., FP 2 
and FP 9.  Hence, the requirement that there 
be no such practicable alternative would not 
be met.   

FP 4 would include practicable measures to 
minimize harm to the floodplain, including 
erosion and sedimentation control measures, 
reasonable restoration measures for affected 
portions of the floodplain, and maintenance of 
existing flood storage capacity of the 
floodplain.  However, restoration measures 
would not prevent substantial harm to the 
floodplain, as discussed in the Revised CMS 
Report, Sections 7.4.5.3 and 7.4.8.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing soils.  Options include self-
implementing provisions and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated floodplain 
soils with PCBs ≥ 50 
ppm).  

It is anticipated that, if FP 4 is selected, these 
requirements would be met through an EPA 
determination that FP 4 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allows for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).    
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

If floodplain soils are saturated, they would be 
dewatered, and resulting water would be treated.  
Water treatment facilities would be designed to 
meet this requirement.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

If excavated floodplain soils are saturated, they 
would be dewatered, and resulting water would be 
treated.  Discharges could not feasibly meet MA 
water quality criteria for PCBs (0.014 and 0.000064 
µg/L) in receiving waters, since current water 
quality conditions in Housatonic River do not meet 
those criteria.  In addition, it is not anticipated that 
those criteria would be met at the point of 
discharge.  EPA used a standard of 0.5 µg/L for 
discharges from the treatment facility in the 1½ 
Mile Reach Removal Action, and the data from 
discharges in that project were generally in the 
range of 0.01 to 0.1 µg/L and often > 0.014 µg/L.    
However, this ARAR could be met through 
discharges in compliance with instructions from 
OSC.      

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including soil excavation, 
construction of access roads and temporary 
staging areas, and temporary staging of excavated 
soils at those areas. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that FP 4 would not adversely 
affect any federally listed T&E species or their 
habitat.     

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated soils would 
constitute RCRA characteristic hazardous waste.  
However, representative TCLP testing of soils 
subject to removal would be conducted during 
design to confirm that result. 

RCRA regulations for 
generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
RCRA hazardous waste.  
However, if some 
excavated soils did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, these 
requirements would be met prior to any off-site 
transport of such waste.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
soils did constitute such 
waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
AOC policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, these requirements would be met at the 
temporary staging areas used for such waste.  

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage of hazardous 
waste  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in waste piles 
outside structures. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the waste piles used for temporary staging 
of such waste would meet these requirements with 
the following exceptions:  (a) While these waste 
piles would meet the single liner/leachate collection 
requirements of § 264.251(a), they would not meet 
the requirements of § 264.251(c) for a double 
liner/leachate collection system at “new waste pile 
units” (if applicable); and (b) while the waste pile 
areas would contain a run-on control system 
capable of preventing flow onto those areas from a 
25-year precipitation storm event, it would not be 
practical for some staging areas in the floodplain to 
have a run-on control system capable of 
preventing flow onto those areas from a 25-year 
flood (see § 264.251(g)).  These requirements, 
which were developed for permanent hazardous 
waste storage units, are not practical for short-term 
temporary staging areas and thus, if applicable, 
should be waived as technically impracticable to 
attain. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would not meet these requirements since they 
would not have groundwater monitoring systems 
such as required for regular hazardous waste 
management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable to attain.  

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would meet the exception to the storage prohibition 
for the accumulation of such quantities as are 
necessary to facilitate treatment or disposal.  

State ARARs 

Massachusetts Clean 
Water Act – water 
quality certification 
regulations  

(Note:  Listed as 
location-specific 
ARAR in Table F-4.b, 
but also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table F-4.b.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

Same as described for these regulations in Table 
F-4.b. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

FP 4 would include use of stormwater BMPs during 
construction of access roads and staging areas 
and at the excavation areas and temporary staging 
areas.  These BMPs would be designed to meet 
the MDEP’s specified stormwater management 
standards.  These stormwater systems would 
include setbacks (~ 25-feet) from receiving waters 
and wetlands where practicable, but setbacks 
would not be feasible in areas where the soil 
removal would take place within or adjacent to 
wetlands or in areas (if any) where there is no 
practical alternative to siting the staging areas in or 
adjacent to wetlands.  In such cases, the setback 
requirement should be waived as technically 
impracticable to meet.   

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.  

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.  

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All excavations and most access roads and 
temporary staging areas in FP 4 would occur within 
Priority Habitat, as shown on Figure F-4.  Based on 
the evaluations presented in Appendix L to this 
Revised CMS Report, these activities and facilities 
would result in a “take” of at least 26 state-listed 
species.  Thus, the prohibition on a “take” would 
not be met.    
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law. 

Wastes that contain PCBs > 50 mg/kg 
(which are listed wastes) are exempt from 
the state hazardous waste management 
regulations so long as they are managed in 
compliance with EPA’s TSCA regulations (40 
CFR Part 761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.)  

Applicable to determining 
whether excavated 
floodplain soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated floodplain 
soils would constitute non-PCB state hazardous 
waste.  However, representative TCLP testing of 
soils subject to removal would be conducted during 
design to confirm that result. 

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.   

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table F-4.b.) 

310 CMR  
30.701(6),  
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in  
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain or outside wetlands; (b) it is 
unknown whether such sites would overlie a 
“potential public underground drinking water 
source” (defined as a groundwater source capable 
of yielding 100 gpm or more of water and with less 
than 10,000 mg/L of total dissolved solids); and (c) 
while an effort would be made to design and 
construct the areas with a 200-foot buffer zone to 
the fenceline, it is not certain that this would be 
feasible in all cases.  Any such requirements that 
could not feasibly be met should be waived as 
technically impracticable.        
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage of hazardous 
waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while the staging areas 
would contain run-on and runoff control systems 
capable of handling a 100-year precipitation storm 
event, some staging areas in the floodplain would 
not have such systems capable of preventing flow 
onto those areas or controlling runoff during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable. could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.      

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements since they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable. 
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of FP 4. 

Use of Area of 
Contamination (AOC) 
Concept During 
RCRA Cleanups 
(EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated soils should 
constitute RCRA hazardous waste, the technical 
RCRA requirements for a hazardous waste storage 
facility would not apply to temporary staging areas 
located within the boundary of the Rest of River 
area, because those areas would be within the 
overall area of dispersed contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts fish 
consumption advisory 
(also covers frogs and 
turtles 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. FP 5 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform the public about the advisory, for as 
long as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. FP 5 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) there 
must be no practicable alternative with less 
adverse impact on aquatic ecosystem, including 
wetlands; (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; (d) 
discharge cannot cause or contribute to 
significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem 
(including wetlands), or recreational, aesthetic, 
and economic values; and (e) discharger must 
take appropriate and practicable steps to 
minimize or mitigate potential adverse effects on 
aquatic ecosystem.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S.   

(a)  There are practicable floodplain 
remediation alternatives with less adverse 
impact on wetlands – e.g., FP 2 and FP 9.  
Hence, the requirement that there be no such 
alternative would not be met.     

(b)  FP 5 would not be expected to cause or 
contribute to violation of state water quality or 
toxic effluent standards. 

(c)  Review of available information indicates 
that FP 5 would not affect any federally listed 
T&E species.     

(d) FP 5 would cause significant adverse 
effects on wetlands, as described in the 
Revised CMS Report (Sections 7.5.5.3 and 
7.5.8).  Hence, the prohibition on actions with 
such effects would not be met. 

(e)  FP 5 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on wetlands.  
Despite such steps, however, FP 5 would 
have substantial adverse effects on wetlands, 
as noted above.     
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
will have unavoidable adverse impacts after all 
appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation – i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This requires 
a mitigation work plan, including detailed 
specifications and descriptions for compensatory 
mitigation.  The regulations also require objective 
performance standards, monitoring for at least 5 
years, and active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. 

Where FP 5 would have unavoidable adverse 
impacts on wetlands (as part of aquatic 
ecosystem), these regulations would require a 
compensatory mitigation plan to address those 
impacts.  However, even if such a plan were 
implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 7.5.5.3 and 7.5.8.        

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste and 
located in the 100-year floodplain must be 
designed, constructed, operated, and maintained 
to prevent washout of such waste by a 100-year 
flood unless owner/operator shows that 
procedures are in effect to remove waste safely 
before flood waters can reach facility. 

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
excavated soils did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 

In the unlikely event that some excavated soils 
were found to constitute RCRA hazardous 
waste, these requirements would be met at 
any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste 
safely before flood waters can reach those 
areas.    
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

lateral boundary of Rest 
of River to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to such 
staging areas in 100-year 
floodplain. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the project 
would have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; and (f) 
agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described 
in Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic 
River – Rest of River Project (Phase IA CRA: 
URS Corporation, March 13, 2008). 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by FP 5 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be 
irrevocably lost or destroyed by 
implementation of FP 5, it is anticipated that 
EPA would notify DOI as required.    
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
FP 3 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) no 
such discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of such 
wetlands (unless waived); (c) there must be no 
discharge that would adversely affect estimated 
habitat of rare wildlife species under the 
Wetlands Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a variance 
is obtained; (d) stormwater discharges must be 
controlled with best management practices 
(BMPs); and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

(a)  As noted above, there are practicable 
floodplain remediation alternatives with less 
adverse impact on wetlands (e.g., FP 2 and 
FP 9).  Hence, the requirement that there be 
no such alternative would not be met.  

(b)  FP 5 would include appropriate and 
practicable steps in an effort to avoid, 
minimize, or mitigate potential adverse effects 
on wetlands, but such steps would not avoid 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 7.5.5.3 and 
7.5.8).  

(c)  FP 5 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-5).  In 
addition, FP 5 would involve discharge of 
dredged or fill material to at least one certified 
vernal pool in the PSA, which constitutes an 
Outstanding Resource Water.  Thus, the 
prohibition on actions that would affect these 
types of areas would not be met. 

(d)  Stormwater discharges would be 
controlled through BMPs. 

(e)  FP 5 would cause substantial long-term 
adverse impacts to the integrity of surface 
waters – e.g., through its impacts on vernal 
pools.  Thus, the prohibition on actions with 
such impacts would not be met.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.50 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions responding 
to the release or threat of release of hazardous 
materials are authorized as a “limited project” if 
they: (a) have no practicable alternative, 
consistent with the MCP, that would be less 
damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, to 
the maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage for 
lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage or 
velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 
when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 – 
10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species.   

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these requirements.  See 310 CMR 
10.02(2)(b)1.g. 

Applicable to FP 5 
response actions that 
take place in or within 
100 feet (buffer zone) of 
stream/pond banks or 
wetlands (buffer zone) or 
are within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since FP 5 involves response actions, the 
requirements for “limited projects” would 
appear to apply.  Under those requirements: 

 Since there are practicable floodplain 
remediation alternatives that would be less 
damaging to resource areas (e.g., FP 2 and 
FP 9), the requirement that there be no such 
practicable alternative would not be met. 

 FP 5 would include practicable measures to 
minimize impacts to resource areas, including 
control of stormwater discharges during 
construction through BMPs, implementation of 
mitigation measures where necessary, and 
restoration of disturbed vegetation as required.  
However, as discussed in the Revised CMS 
Report (Sections 7.5.5.3 and 7.5.8), these 
measures would not prevent adverse impacts 
on resource areas.  FP 5 is not anticipated to 
have any significant effect on flood storage 
capacity of floodplain. 

  FP 5 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-5).  Thus, the 
prohibition on projects with an adverse effect 
on such habitat would not be met.    

In addition, if FP 5 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., prohibition on work that results in 
loss of > 5000 square feet of bordering 
vegetated wetlands or that impairs such 
wetlands within an ACEC (10.55(4)), and 
potentially the requirement to maintain a 100-
foot wide area of undisturbed vegetation along 
the river in a Riverfront Area (with certain 
exceptions) (10.58(4)(d)1.).                
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, including the 
requirement that no active portion of a waste pile 
may be constructed within 500-year floodplain.    

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute state 
hazardous waste subject 
to these standards (see 
Table F-5.c).  However, if 
some excavated soils 
were found to constitute 
such hazardous waste, 
these requirements 
would apply to temporary 
staging areas for such 
waste.    

In the unlikely event that some excavated soils 
were found to constitute state hazardous 
waste subject to these regulations, it may not 
be feasible for some temporary staging areas 
for such waste to meet the requirement that 
waste piles be located outside 500-year 
floodplain.      

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC. 

Applicable to State; 
relevant and appropriate 
to State-authorized work 
in areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

Extent to which FP 5 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it 
would, the substantive provisions of these 
regulations would be met -- through the 
process identified in Phase IA CRA.       
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation.  
Further, any person conducting any activity 
(including construction activity) who discovers 
unmarked human remains suspected of being 
more than 100 years old must cease activity and 
report the discovery to state archaeologist for 
evaluation. 

Applicable to excavations 
or construction on state 
or local government 
lands in MA – or, in the 
case of unmarked human 
remains, any lands in 
MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical 
site or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 5 would involve construction in wetlands.  
While there may be no practicable alternative 
(other than no action) to some work in 
wetlands, there are practicable alternatives 
with less adverse impact on wetlands – e.g., 
FP 2 and FP 9.  Hence, the requirement that 
there be no such alternative would not be met.   

FP 5 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in 
wetlands where practicable, use of erosion 
and sedimentation control measures, and 
reasonable restoration measures for affected 
wetlands.  However, restoration measures 
would not prevent substantial harm to 
wetlands, as discussed in the Revised CMS 
Report, Sections 7.5.5.3 and 7.5.8.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a floodplain 
must consider alternatives to avoid adverse 
effects on the floodplain, and if there is no 
practicable alternative, must design or modify the 
action to minimize harm to or within the 
floodplain. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 5 would involve excavation of soils and 
construction of access roads and staging 
areas in the floodplain.  While there may be no 
practicable alternative (other than no action) 
that would avoid any effect on the floodplain, 
there are practicable alternatives with fewer 
adverse effects on the floodplain – e.g., FP 2 
and FP 9.  Hence, the requirement that there 
be no such practicable alternative would not 
be met.   

FP 5 would include practicable measures to 
minimize harm to the floodplain, including 
erosion and sedimentation control measures, 
reasonable restoration measures for affected 
portions of the floodplain, and maintenance of 
existing flood storage capacity of the 
floodplain.  However, restoration measures 
would not prevent substantial harm to the 
floodplain, as discussed in the Revised CMS 
Report, Sections 7.5.5.3 and 7.5.8.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing soils.  Options include self-
implementing provisions and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated floodplain 
soils with PCBs ≥ 50 
ppm).  

It is anticipated that, if FP 5 is selected, these 
requirements would be met through an EPA 
determination that FP 5 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allows for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).    
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

If floodplain soils are saturated, they would be 
dewatered, and resulting water would be treated.  
Water treatment facilities would be designed to 
meet this requirement.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

If excavated floodplain soils are saturated, they 
would be dewatered, and resulting water would be 
treated.  Discharges could not feasibly meet MA 
water quality criteria for PCBs (0.014 and 0.000064 
µg/L) in receiving waters, since current water 
quality conditions in Housatonic River do not meet 
those criteria.  In addition, it is not anticipated that 
those criteria would be met at the point of 
discharge.  EPA used a standard of 0.5 µg/L for 
discharges from the treatment facility in the 1½ 
Mile Reach Removal Action, and the data from 
discharges in that project were generally in the 
range of 0.01 to 0.1 µg/L and often > 0.014 µg/L.    
However, this ARAR could be met through 
discharges in compliance with instructions from 
OSC.      

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including soil excavation, 
construction of access roads and temporary 
staging areas, and temporary staging of excavated 
soils at those areas. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that FP 5 would not adversely 
affect any federally listed T&E species or their 
habitat.     

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated soils would 
constitute RCRA characteristic hazardous waste.  
However, representative TCLP testing of soils 
subject to removal would be conducted during 
design to confirm that result. 

RCRA regulations for 
generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
RCRA hazardous waste.  
However, if some 
excavated soils did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, these 
requirements would be met prior to any off-site 
transport of such waste.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
soils did constitute such 
waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
AOC policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, these requirements would be met at the 
temporary staging areas used for such waste.  

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage of hazardous 
waste  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in waste piles 
outside structures. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the waste piles used for temporary staging 
of such waste would meet these requirements with 
the following exceptions:  (a) While these waste 
piles would meet the single liner/leachate collection 
requirements of § 264.251(a), they would not meet 
the requirements of § 264.251(c) for a double 
liner/leachate collection system at “new waste pile 
units” (if applicable); and (b) while the waste pile 
areas would contain a run-on control system 
capable of preventing flow onto those areas from a 
25-year precipitation storm event, it would not be 
practical for some staging areas in the floodplain to 
have a run-on control system capable of 
preventing flow onto those areas from a 25-year 
flood (see § 264.251(g)).  These requirements, 
which were developed for permanent hazardous 
waste storage units, are not practical for short-term 
temporary staging areas and thus, if applicable, 
should be waived as technically impracticable to 
attain.
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would not meet these requirements since they 
would not have groundwater monitoring systems 
such as required for regular hazardous waste 
management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable to attain. 

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would meet the exception to the storage prohibition 
for the accumulation of such quantities as are 
necessary to facilitate treatment or disposal.  

State ARARs 

Massachusetts Clean 
Water Act – water 
quality certification 
regulations  

(Note:  Listed as 
location-specific 
ARAR in Table F-5.b, 
but also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table F-5.b.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

Same as described for these regulations in Table 
F-5.b. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

FP 5 would include use of stormwater BMPs during 
construction of access roads and staging areas 
and at the excavation areas and temporary staging 
areas.  These BMPs would be designed to meet 
the MDEP’s specified stormwater management 
standards.  These stormwater systems would 
include setbacks (~ 25 feet) from receiving waters 
and wetlands where practicable, but setbacks 
would not be feasible in areas where the soil 
removal would take place within or adjacent to 
wetlands or in areas (if any) where there is no 
practical alternative to siting the staging areas in or 
adjacent to wetlands.  In such cases, the setback 
requirement should be waived as technically 
impracticable to meet.   

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species. 

Note:  MESA regulations contain a 
provisions (§ 10.23) authorizing the Mass. 
DFW to permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR,   

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All excavation and most access roads and 
temporary staging areas in FP 5 would occur within 
Priority Habitat, as shown on Figure F-5.  Based on 
the evaluations presented in Appendix L to this 
Revised CMS Report, these activities and facilities 
would result in a “take” of at least 21 state-listed 
species.  Thus, the prohibition on a “take” would 
not be met.     
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg 
(which are listed wastes) are exempt from 
the state hazardous waste management 
regulations so long as they are managed in 
compliance with EPA’s TSCA regulations (40 
CFR Part 761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.)  

Applicable to determining 
whether excavated 
floodplain soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated floodplain 
soils would constitute non-PCB state hazardous 
waste.  However, representative TCLP testing of 
soils subject to removal would be conducted during 
design to confirm that result. 

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste.  
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Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table F-5.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain or outside wetlands; (b) it is 
unknown whether such sites would overlie a 
“potential public underground drinking water 
source” (defined as a groundwater source capable 
of yielding 100 gpm or more of water and with less 
than 10,000 mg/L of total dissolved solids); and (c) 
while an effort would be made to design and 
construct the areas with a 200-foot buffer zone to 
the fenceline, it is not certain that this would be 
feasible in all cases.  Any such requirements that 
could not feasibly be met should be waived as 
technically impracticable.        
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Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage of hazardous 
waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while the staging areas 
would contain run-on and runoff control systems 
capable of handling a 100-year precipitation storm 
event, some staging areas in the floodplain would 
not have such systems capable of preventing flow 
onto those areas or controlling runoff during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable. could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.      

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements since they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable.  
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of FP 5. 

Use of Area of 
Contamination (AOC) 
Concept During 
RCRA Cleanups 
(EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated soils were to 
constitute RCRA hazardous waste, the technical 
RCRA requirements for a hazardous waste storage 
facility would not apply to temporary staging areas 
located within the boundary of the Rest of River 
area, because those areas would be within the 
overall area of dispersed contamination. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts fish 
consumption advisory 
(also covers frogs and 
turtles) 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. FP 6 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform the public about the advisory, for as 
long as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. FP 6 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) there 
must be no practicable alternative with less 
adverse impact on aquatic ecosystem, including 
wetlands; (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; (d) 
discharge cannot cause or contribute to 
significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem 
(including wetlands), or recreational, aesthetic, 
and economic values; and (e) discharger must 
take appropriate and practicable steps to 
minimize or mitigate potential adverse effects on 
aquatic ecosystem.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S.   

(a)  There are practicable floodplain 
remediation alternatives with less adverse 
impact on wetlands – e.g., FP 2 and FP 9.  
Hence, the requirement that there be no such 
alternative would not be met.     

(b)  FP 6 would not be expected to cause or 
contribute to violation of state water quality or 
toxic effluent standards. 

(c)  Review of available information indicates 
that FP 6 would not affect any federally listed 
T&E species.     

(d) FP 6 would cause significant adverse 
effects on wetlands, as described in the 
Revised CMS Report (Sections 7.6.5.3 and 
7.6.8).  Hence, the prohibition on actions with 
such effects would not be met. 

(e)  While FP 6 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on wetlands, 
it would be impossible to prevent substantial 
adverse effects on wetlands, as noted above.     
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
will have unavoidable adverse impacts after all 
appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation – i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This requires 
a mitigation work plan, including detailed 
specifications and descriptions for compensatory 
mitigation.  The regulations also require objective 
performance standards, monitoring for at least 5 
years, and active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. 

Where FP 6 would have unavoidable adverse 
impacts on wetlands (as part of aquatic 
ecosystem), these regulations would require a 
compensatory mitigation plan to address those 
impacts.  However, even if such a plan were 
implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 7.6.5.3 and 7.6.8.    

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste and 
located in the 100-year floodplain must be 
designed, constructed, operated, and maintained 
to prevent washout of such waste by a 100-year 
flood unless owner/operator shows that 
procedures are in effect to remove waste safely 
before flood waters can reach facility. 

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
excavated soils did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 

In the unlikely event that some excavated soils 
were found to constitute RCRA hazardous 
waste, these requirements would be met at 
any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste 
safely before flood waters can reach those 
areas.    
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lateral boundary of Rest 
of River to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to such 
staging areas in 100-year 
floodplain. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the project 
would have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; and (f) 
agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described 
in Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic 
River – Rest of River Project (Phase IA CRA: 
URS Corporation, March 13, 2008). 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by FP 6 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be 
irrevocably lost or destroyed by 
implementation of FP 6, it is anticipated that 
EPA would notify DOI as required.    
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
FP 3 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) no 
such discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of such 
wetlands (unless waived); (c) there must be no 
discharge that would adversely affect estimated 
habitat of rare wildlife species under the 
Wetlands Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a variance 
is obtained; (d) stormwater discharges must be 
controlled with best management practices 
(BMPs); and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

(a)  As noted above, there are practicable 
floodplain remediation alternatives with less 
adverse impact on wetlands (e.g., FP 2 and 
FP 9).  Hence, the requirement that there be 
no such alternative would not be met.  

(b)  While FP 6 would include appropriate and 
practicable steps in an effort to avoid, 
minimize, or mitigate potential adverse effects 
on wetlands, such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 7.6.5.3 and 
7.6.8).  

(c)  FP 6 would adversely affect estimated rare 
wildlife species habitat, because virtually all 
excavation and most supporting activities 
would occur within such habitat (see Figure F-
6).  In addition, FP 6 would involve discharge 
of dredged or fill material to at least one 
certified vernal pool in the PSA, which 
constitutes an Outstanding Resource Water. 
Thus, the prohibition on actions that would 
affect these types of areas would not be met. 

(d)  Stormwater discharges would be 
controlled through BMPs. 

(e)  FP 6 would cause substantial long-term 
adverse impacts to the integrity of surface 
waters – e.g., through its impacts on venal 
pools.  Thus, the prohibition on actions with 
such impacts would not be met.  

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

Under 310 CMR 10.53(3)(q), actions responding 
to the release or threat of release of hazardous 
materials are authorized as a “limited project” if 
they: (a) have no practicable alternative, 
consistent with the MCP, that would be less 

Applicable to FP 6 
response actions that 
take place in or within 
100 feet (buffer zone) of 
stream/pond banks or 

Since FP 6 involves response actions, the 
requirements for “limited projects” would 
appear to apply.  Under those requirements: 

 Since there are practicable floodplain 
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Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, to 
the maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage for 
lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage or 
velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 
when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 – 
10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species.   

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these requirements.  See 310 CMR 
10.02(2)(b)1.g. 

wetlands (buffer zone) or 
are within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

remediation alternatives that would be less 
damaging to resource areas (e.g., FP 2 and 
FP 9), the requirement that there be no such 
practicable alternative would not be met. 

 FP 6 would include practicable measures to 
minimize impacts to resource areas, including 
control of stormwater discharges during 
construction through BMPs, implementation of 
mitigation measures where necessary, and 
restoration of disturbed vegetation as required.  
However, as discussed in the Revised CMS 
Report (Sections 7.6.5.3 and 7.6.8), these 
measures would not prevent adverse impacts 
on resource areas.  FP 6 is not anticipated to 
have any significant effect on flood storage 
capacity of floodplain. 

  FP 6 would adversely affect estimated rare 
wildlife species habitat, because virtually all 
excavation and most supporting activities 
would occur within such habitat (see Figure F-
6).  Thus, the prohibition on projects with an 
adverse effect on such habitat would not be 
met.    

In addition, if FP 6 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., prohibition on work that results in 
loss of > 5000 square feet of bordering 
vegetated wetlands or that impairs such 
wetlands within an ACEC (10.55(4)) and 
potentially the requirement to maintain a 100-
foot wide area of undisturbed vegetation along 
the river in a Riverfront Area (with certain 
exceptions) (10.58(4)(d)1.).                
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, including the 
requirement that no active portion of a waste pile 
may be constructed within 500-year floodplain.    

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute state 
hazardous waste subject 
to these standards (see 
Table F-6.c).  However, if 
some excavated soils 
were found to constitute 
such hazardous waste, 
these requirements 
would apply to temporary 
staging areas for such 
waste.    

In the unlikely event that some excavated soils 
were found to constitute state hazardous 
waste subject to these regulations, it may not 
be feasible for some temporary staging areas 
for such waste to meet the requirement that 
waste piles be located outside 500-year 
floodplain.      

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC. 

Applicable to State; 
relevant and appropriate 
to State-authorized work 
in areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

Extent to which FP 6 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it 
would, the substantive provisions of these 
regulations would be met -- through the 
process identified in Phase IA CRA.       
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation.  
Further, any person conducting any activity 
(including construction activity) who discovers 
unmarked human remains suspected of being 
more than 100 years old must cease activity and 
report the discovery to state archaeologist for 
evaluation. 

Applicable to excavations 
or construction on state 
or local government 
lands in MA – or, in the 
case of unmarked human 
remains, any lands in 
MA.  

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical 
site or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 6 would involve construction in wetlands.  
While there may be no practicable alternative 
(other than no action) to some work in 
wetlands, there are practicable alternatives 
with much less adverse impact on wetlands – 
e.g., FP 2 and FP 9.  Hence, the requirement 
that there be no such alternative would not be 
met.   

FP 6 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in 
wetlands where practicable, use of erosion 
and sedimentation control measures, and 
reasonable restoration measures for affected 
wetlands.  However, restoration measures 
would not prevent substantial harm to 
wetlands, as discussed in the Revised CMS 
Report, Sections 7.6.5.3 and 7.6.8.   
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Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a floodplain 
must consider alternatives to avoid adverse 
effects on the floodplain, and if there is no 
practicable alternative, must design or modify the 
action to minimize harm to or within the 
floodplain. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 6 would involve excavation of soils and 
construction of access roads and staging 
areas in the floodplain.  While there may be no 
practicable alternative (other than no action) 
that would avoid any effect on the floodplain, 
there are practicable alternatives with many 
fewer adverse effects on the floodplain – e.g., 
FP 2 and FP 9.  Hence, the requirement that 
there be no such practicable alternative would 
not be met.   

FP 6 would include practicable measures to 
minimize harm to the floodplain, including 
erosion and sedimentation control measures, 
reasonable restoration measures for affected 
portions of the floodplain, and maintenance of 
existing flood storage capacity of the 
floodplain.  However, restoration measures 
would not prevent substantial harm to the 
floodplain, as discussed in the Revised CMS 
Report, Sections 7.6.5.3 and 7.6.8.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing soils.  Options include self-
implementing provisions and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated floodplain 
soils with PCBs ≥ 50 
ppm).  

It is anticipated that, if FP 6 is selected, these 
requirements would be met through an EPA 
determination that FP 6 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).    
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

If floodplain soils are saturated, they would be 
dewatered, and resulting water would be treated.  
Water treatment facilities would be designed to 
meet this requirement.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

If excavated floodplain soils are saturated, they 
would be dewatered, and resulting water would be 
treated.  Discharges could not feasibly meet MA 
water quality criteria for PCBs (0.014 and 0.000064 
µg/L) in receiving waters, since current water 
quality conditions in Housatonic River do not meet 
those criteria.  In addition, it is not anticipated that 
those criteria would be met at the point of 
discharge.  EPA used a standard of 0.5 µg/L for 
discharges from the treatment facility in the 1½ 
Mile Reach Removal Action, and the data from 
discharges in that project were generally in the 
range of 0.01 to 0.1 µg/L and often > 0.014 µg/L.  
However, this ARAR could be met through 
discharges in compliance with instructions from 
OSC.      

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including soil excavation, 
construction of access roads and temporary 
staging areas, and temporary staging of excavated 
soils at those areas. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that FP 6 would not adversely 
affect any federally listed T&E species or their 
habitat.     

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated soils would 
constitute RCRA characteristic hazardous waste.  
However, representative TCLP testing of soils 
subject to removal would be conducted during 
design to confirm that result. 

RCRA regulations for 
generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
RCRA hazardous waste.  
However, if some 
excavated soils did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, these 
requirements would be met prior to any off-site 
transport of such waste.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
soils did constitute such 
waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
AOC policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials.   

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, these requirements would be met at the 
temporary staging areas used for such waste.  

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage of hazardous 
waste  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in  waste piles 
outside structures. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the waste piles used for temporary staging 
of such waste would meet these requirements with 
the following exceptions:  (a) While these waste 
piles would meet the single liner/leachate collection 
requirements of § 264.251(a), they would not meet 
the requirements of § 264.251(c) for a double 
liner/leachate collection system at “new waste pile 
units” (if applicable); and (b) while the waste pile 
areas would contain a run-on control system 
capable of preventing flow onto those areas from a 
25-year precipitation storm event, it would not be 
practical for some staging areas in the floodplain to 
have a run-on control system capable of 
preventing flow onto those areas from a 25-year 
flood (see § 264.251(g)).  These requirements, 
which were developed for permanent hazardous 
waste storage units, are not practical for short-term 
temporary staging areas and thus, if applicable, 
should be waived as technically impracticable to 
attain. 



 
 
 

Table F-6.c:  Alternative FP 6 – Potential Action-Specific ARARs * 
 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table F-6.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 98 of 162  

 

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would not meet these requirements since they 
would not have groundwater monitoring systems 
such as required for regular hazardous waste 
management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable to attain.  

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would meet the exception to the storage prohibition 
for the accumulation of such quantities as are 
necessary to facilitate treatment or disposal.   

State ARARs 

Massachusetts Clean 
Water Act – water 
quality certification 
regulations  

(Note:  Listed as 
location-specific 
ARAR in Table F-6.b, 
but also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table F-6.b.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

Same as described for these regulations in Table 
F-6.b. 
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

FP 6 would include use of stormwater BMPs during 
construction of access roads and staging areas 
and at the excavation areas and temporary staging 
areas.  These BMPs would be designed to meet 
the MDEP’s specified stormwater management 
standards.  These stormwater systems would 
include setbacks (~ 25 feet) from receiving waters 
and wetlands where practicable, but setbacks 
would not be feasible in the many areas where the 
soil removal would take place within or adjacent to 
wetlands or in areas (if any) where there is no 
practical alternative to siting the staging areas in or 
adjacent to wetlands.  In such cases, the setback 
requirement should be waived as technically 
impracticable to meet.   

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species. 

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.   

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

Virtually all of the excavations and most of the 
access roads and temporary staging areas in FP 6 
would occur within Priority Habitat, as shown on 
Figure F-6.  Based on the evaluations presented in 
Appendix L to this Revised CMS Report, these 
activities and facilities would result in a “take” of at 
least 24 state-listed species.  Thus, the prohibition 
on a “take” would not be met.     
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg 
(which are listed wastes) are exempt from 
the state hazardous waste management 
regulations so long as they are managed in 
compliance with EPA’s TSCA regulations (40 
CFR Part 761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.)  

Applicable to determining 
whether excavated 
floodplain soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated floodplain 
soils would constitute non-PCB state hazardous 
waste.  However, representative TCLP testing of 
soils subject to removal would be conducted during 
design to confirm that result. 

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.   

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste.  
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Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste.  

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table F-6.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain or outside wetlands; (b) it is 
unknown whether such sites would overlie a 
“potential public underground drinking water 
source” (defined as a groundwater source capable 
of yielding 100 gpm or more of water and with less 
than 10,000 mg/L of total dissolved solids); and (c) 
while an effort would be made to design and 
construct the areas with a 200-foot buffer zone to 
the fenceline, it is not certain that this would be 
feasible in all cases.  Any such requirements that 
could not feasibly be met should be waived as 
technically impracticable.        
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Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage of hazardous 
waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while the staging areas 
would contain run-on and runoff control systems 
capable of handling a 100-year precipitation storm 
event, some staging areas in the floodplain would 
not have such systems capable of preventing flow 
onto those areas or controlling runoff during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable. could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.      

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements since they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable.  
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of FP 6. 

Use of Area of 
Contamination (AOC) 
Concept During 
RCRA Cleanups 
(EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated soils were to 
constitute RCRA hazardous waste, the technical 
RCRA requirements for a hazardous waste storage 
facility would not apply to temporary staging areas 
located within the boundary of the Rest of River 
area, because those areas would be within the 
overall area of dispersed contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts fish 
consumption advisory 
(also covers frogs and 
turtles) 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. FP 7 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform the public about the advisory, for as 
long as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. FP 7 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) there 
must be no practicable alternative with less 
adverse impact on aquatic ecosystem, including 
wetlands; (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; (d) 
discharge cannot cause or contribute to 
significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem 
(including wetlands), or recreational, aesthetic, 
and economic values; and (e) discharger must 
take appropriate and practicable steps to 
minimize or mitigate potential adverse effects on 
aquatic ecosystem.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S.   

(a)  There are practicable floodplain 
remediation alternatives with less adverse 
impact on wetlands – e.g., FP 2 and FP 9.  
Hence, the requirement that there be no such 
alternative would not be met.     

(b)  FP 7 would not be expected to cause or 
contribute to violation of state water quality or 
toxic effluent standards. 

(c)  Review of available information indicates 
that FP 7 would not affect any federally listed 
T&E species.     

(d) FP 7 would cause significant adverse 
effects on wetlands, as described in the 
Revised CMS Report (Sections 7.7.5.3 and 
7.7.8).  Hence, the prohibition on actions with 
such effects would not be met. 

(e)  While FP 7 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on wetlands, 
it would be impossible to prevent substantial 
adverse effects on wetlands, as noted above.     
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
will have unavoidable adverse impacts after all 
appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation – i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This requires 
a mitigation work plan, including detailed 
specifications and descriptions for compensatory 
mitigation.  The regulations also require objective 
performance standards, monitoring for at least 5 
years, and active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. 

Where FP 7 would have unavoidable adverse 
impacts on wetlands (as part of aquatic 
ecosystem), these regulations would require a 
compensatory mitigation plan to address those 
impacts.  However, even if such a plan were 
implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 7.7.5.3 and 7.7.8.    

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste and 
located in the 100-year floodplain must be 
designed, constructed, operated, and maintained 
to prevent washout of such waste by a 100-year 
flood unless owner/operator shows that 
procedures are in effect to remove waste safely 
before flood waters can reach facility. 

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
excavated soils did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 

In the unlikely event that some excavated soils 
were found to constitute RCRA hazardous 
waste, these requirements would be met at 
any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste 
safely before flood waters can reach those 
areas.    
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lateral boundary of Rest 
of River to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to such 
staging areas in 100-year 
floodplain.  

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the project 
would have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; and (f) 
agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described 
in Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic 
River – Rest of River Project (Phase IA CRA: 
URS Corporation, March 13, 2008). 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by FP 7 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be 
irrevocably lost or destroyed by 
implementation of FP 7, it is anticipated that 
EPA would notify DOI as required.    
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
FP 3 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) no 
such discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of such 
wetlands (unless waived); (c) there must be no 
discharge that would adversely affect estimated 
habitat of rare wildlife species under the 
Wetlands Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a variance 
is obtained; (d) stormwater discharges must be 
controlled with best management practices 
(BMPs); and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

(a)  As noted above, there are practicable 
floodplain remediation alternatives with less 
adverse impact on wetlands (e.g., FP 2 and 
FP 9).  Hence, the requirement that there be 
no such alternative would not be met.  

(b)  While FP 7 would include appropriate and 
practicable steps in an effort to avoid, 
minimize, or mitigate potential adverse effects 
on wetlands, such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 7.7.5.3 and 
7.7.8).  

(c)  FP 7 would adversely affect estimated rare 
wildlife species habitat, because it would 
involve extensive and widespread excavation 
and supporting activities within such habitat 
(see Figure F-7).  In addition, FP 7 would 
involve discharges of dredged or fill material to 
a number of certified vernal pools in the PSA, 
which constitute Outstanding Resource 
Waters.  Thus, the prohibition on actions that 
would affect these types of areas would not be 
met.  

(d)  Stormwater discharges would be 
controlled through BMPs. 

(e)  FP 7 would cause substantial long-term 
adverse impacts to the integrity of surface 
waters – e.g., through its impacts on vernal 
pools.  Thus, the prohibition on actions with 
such impacts would not be met.  

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 

Under 310 CMR 10.53(3)(q), actions responding 
to the release or threat of release of hazardous 
materials are authorized as a “limited project” if 
they: (a) have no practicable alternative, 

Applicable to FP 7 
response actions that 
take place in or within 
100 feet (buffer zone) of 

Since FP 7 involves response actions, the 
requirements for “limited projects” would 
appear to apply.  Under those requirements: 
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10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

consistent with the MCP, that would be less 
damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, to 
the maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage for 
lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage or 
velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 
when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 – 
10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species.   

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these requirements.  See 310 CMR 
10.02(2)(b)1.g. 

stream/pond banks or 
wetlands (buffer zone) or 
are within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

 Since there are practicable floodplain 
remediation alternatives that would be less 
damaging to resource areas. (e.g., FP 2 and 
FP 9), the requirement that there be no such 
practicable alternative would not be met. 

 FP 7 would include practicable measures to 
minimize impacts to resource areas, including 
control of stormwater discharges during 
construction through BMPs, implementation of 
mitigation measures where necessary, and 
restoration of disturbed vegetation as required.  
However, as discussed in the Revised CMS 
Report (Sections 7.7.5.3 and 7.7.8), these 
measures would not prevent adverse impacts 
on resource areas.  FP 7 is not anticipated to 
have any significant effect on flood storage 
capacity of floodplain. 

  FP 7 would adversely affect estimated rare 
wildlife species habitat, because it would 
involve extensive and widespread excavation 
and supporting activities within such habitat 
(see Figure F-7).  Thus, the prohibition on 
projects with an adverse effect on such habitat 
would not be met.    

In addition, if FP 7 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., prohibition on work that results in 
loss of > 5000 square feet of bordering 
vegetated wetlands or that impairs such 
wetlands within an ACEC (10.55(4)), and 
potentially the requirement to maintain a 100-
foot wide area of undisturbed vegetation along 
the river in a Riverfront Area (with certain 
exceptions) (10.58(4)(d)1.).                
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, including the 
requirement that no active portion of a waste pile 
may be constructed within 500-year floodplain.    

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute state 
hazardous waste subject 
to these standards (see 
Table F-7.c).  However, if 
some excavated soils 
were found to constitute 
such hazardous waste, 
these requirements 
would apply to temporary 
staging areas for such 
waste.    

In the unlikely event that some excavated soils 
were found to constitute state hazardous 
waste subject to these regulations, it may not 
be feasible for some temporary staging areas 
for such waste to meet the requirement that 
waste piles be located outside 500-year 
floodplain.      

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC. 

Applicable to State; 
relevant and appropriate 
to State-authorized work 
in areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

Extent to which FP 7 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it 
would, the substantive provisions of these 
regulations would be met -- through the 
process identified in Phase IA CRA.         
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation.  
Further, any person conducting any activity 
(including construction activity) who discovers 
unmarked human remains suspected of being 
more than 100 years old must cease activity and 
report the discovery to state archaeologist for 
evaluation. 

Applicable to excavations 
or construction on state 
or local government 
lands in MA – or, in the 
case of unmarked human 
remains, any lands in 
MA.  

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical 
site or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 7 would involve construction in wetlands.  
While there may be no practicable alternative 
(other than no action) to some work in 
wetlands, there are practicable alternatives 
with much less adverse impact on wetlands – 
e.g., FP 2 and FP 9.  Hence, the requirement 
that there be no such alternative would not be 
met.   

FP 7 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in 
wetlands where practicable, use of erosion 
and sedimentation control measures, and 
reasonable restoration measures for affected 
wetlands.  However, restoration measures 
would not prevent substantial harm to 
wetlands, as discussed in the Revised CMS 
Report, Sections 7.7.5.3 and 7.7.8.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a floodplain 
must consider alternatives to avoid adverse 
effects on the floodplain, and if there is no 
practicable alternative, must design or modify the 
action to minimize harm to or within the 
floodplain. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 7 would involve excavation of soils and 
construction of access roads and staging 
areas in the floodplain.  While there may be no 
practicable alternative (other than no action) 
that would avoid any effect on the floodplain, 
there are practicable alternatives with many 
fewer adverse effects on the floodplain – e.g., 
FP 2 and FP 9.  Hence, the requirement that 
there be no such practicable alternative would 
not be met.   

FP 7 would include practicable measures to 
minimize harm to the floodplain, including 
erosion and sedimentation control measures, 
reasonable restoration measures for affected 
portions of the floodplain, and maintenance of 
existing flood storage capacity of the 
floodplain.  However, restoration measures 
would not prevent substantial harm to the 
floodplain, as discussed in the Revised CMS 
Report, Sections 7.7.5.3 and 7.7.8.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing soils.  Options include self-
implementing provisions and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated floodplain 
soils with PCBs ≥ 50 
ppm).  

It is anticipated that, if FP 7 is selected, these 
requirements would be met through an EPA 
determination that FP 7 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).    
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

If floodplain soils are saturated, they would be 
dewatered, and resulting water would be treated.  
Water treatment facilities would be designed to 
meet this requirement.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

If excavated floodplain soils are saturated, they 
would be dewatered, and resulting water would be 
treated.  Discharges could not feasibly meet MA 
water quality criteria for PCBs (0.014 and 0.000064 
µg/L) in receiving waters, since current water 
quality conditions in Housatonic River do not meet 
those criteria.  In addition, it is not anticipated that 
those criteria would be met at the point of 
discharge.  EPA used a standard of 0.5 µg/L for 
discharges from the treatment facility in the 1½ 
Mile Reach Removal Action, and the data from 
discharges in that project were generally in the 
range of 0.01 to 0.1 µg/L and often > 0.014 µg/L.  
However, this ARAR could be met through 
discharges in compliance with instructions from 
OSC.      

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including soil excavation, 
construction of access roads and temporary 
staging areas, and temporary staging of excavated 
soils at those areas. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that FP 7 would not adversely 
affect any federally listed T&E species or their 
habitat.     

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated soils would 
constitute RCRA characteristic hazardous waste.  
However, representative TCLP testing of soils 
subject to removal would be conducted during 
design to confirm that result. 

RCRA regulations for 
generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
RCRA hazardous waste.  
However, if some 
excavated soils did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, these 
requirements would be met prior to any off-site 
transport of such waste.  



 
 

 
Table F-7.c:  Alternative FP 7 – Potential Action-Specific ARARs * 

 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table F-7.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 117 of 162  

 

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
soils did constitute such 
waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
AOC policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials.   

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, these requirements would be met at the 
temporary staging areas used for such waste.  

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage of hazardous 
waste  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in  waste piles 
outside structures. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the waste piles used for temporary staging 
of such waste would meet these requirements with 
the following exceptions:  (a) While these waste 
piles would meet the single liner/leachate collection 
requirements of § 264.251(a), they would not meet 
the requirements of § 264.251(c) for a double 
liner/leachate collection system at “new waste pile 
units” (if applicable); and (b) while the waste pile 
areas would contain a run-on control system 
capable of preventing flow onto those areas from a 
25-year precipitation storm event, it would not be 
practical for some staging areas in the floodplain to 
have a run-on control system capable of 
preventing flow onto those areas from a 25-year 
flood (see § 264.251(g)).  These requirements, 
which were developed for permanent hazardous 
waste storage units, are not practical for short-term 
temporary staging areas and thus, if applicable, 
should be waived as technically impracticable to 
attain. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would not meet these requirements since they 
would not have groundwater monitoring systems 
such as required for regular hazardous waste 
management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable to attain. 

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would meet the exception to the storage prohibition 
for the accumulation of such quantities as are 
necessary to facilitate treatment or disposal.  

State ARARs 

Massachusetts Clean 
Water Act – water 
quality certification 
regulations  

(Note:  Listed as 
location-specific 
ARAR in Table F-7.b, 
but also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table F-7.b.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

Same as described for these regulations in Table 
F-7.b. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

FP 7 would include use of stormwater BMPs during 
construction of access roads and staging areas 
and at the excavation areas and temporary staging 
areas.  These BMPs would be designed to meet 
the MDEP’s specified stormwater management 
standards.  These stormwater systems would 
include setbacks (~ 25 feet) from receiving waters 
and wetlands where practicable, but setbacks 
would not be feasible in the many areas where the 
soil removal would take place within or adjacent to 
wetlands or in areas (if any) where there is no 
practical alternative to siting the staging areas in or 
adjacent to wetlands.  In such cases, the setback 
requirement should be waived as technically 
impracticable to meet.   

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species. 

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.   

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

FP 7 would involve extensive excavations, as well 
as construction of access roads and staging areas, 
within Priority Habitat, as shown on Figure F-7.  
Based on the evaluations presented in Appendix L 
to this Revised CMS Report, these activities and 
facilities would result in a “take” of at least 29 state-
listed species.  Thus, the prohibition on a “take” 
would not be met.     
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg 
(which are listed wastes) are exempt from 
the state hazardous waste management 
regulations so long as they are managed in 
compliance with EPA’s TSCA regulations (40 
CFR Part 761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.)  

Applicable to determining 
whether excavated 
floodplain soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated floodplain 
soils would constitute non-PCB state hazardous 
waste.  However, representative TCLP testing of 
soils subject to removal would be conducted during 
design to confirm that result. 

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.   

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste.  

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table F-7.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in  
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain or outside wetlands; (b) it is 
unknown whether such sites would overlie a 
“potential public underground drinking water 
source” (defined as a groundwater source capable 
of yielding 100 gpm or more of water and with less 
than 10,000 mg/L of total dissolved solids); and (c) 
while an effort would be made to design and 
construct the areas with a 200-foot buffer zone to 
the fenceline, it is not certain that this would be 
feasible in all cases.  Any such requirements that 
could not feasibly be met should be waived as 
technically impracticable.        
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage of hazardous 
waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while the staging areas 
would contain run-on and runoff control systems 
capable of handling a 100-year precipitation storm 
event, some staging areas in the floodplain would 
not have such systems capable of preventing flow 
onto those areas or controlling runoff during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable. could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.      

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements since they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of FP 7. 

Use of Area of 
Contamination (AOC) 
Concept During 
RCRA Cleanups 
(EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated soils were to 
constitute RCRA hazardous waste, the technical 
RCRA requirements for a hazardous waste storage 
facility would not apply to temporary staging areas 
located within the boundary of the Rest of River 
area, because those areas would be within the 
overall area of dispersed contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts fish 
consumption advisory 
(also covers frogs and 
turtles) 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. FP 8 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform the public about the advisory, for as 
long as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. FP 8 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) there 
must be no practicable alternative with less 
adverse impact on aquatic ecosystem, including 
wetlands; (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; (d) 
discharge cannot cause or contribute to 
significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem 
(including wetlands), or recreational, aesthetic, 
and economic values; and (e) discharger must 
take appropriate and practicable steps to 
minimize or mitigate potential adverse effects on 
aquatic ecosystem.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S.   

(a)  There are practicable floodplain 
remediation alternatives with less adverse 
impact on wetlands – e.g., FP 2 and FP 9.  
Hence, the requirement that there be no such 
alternative would not be met.     

(b)  FP 8 would not be expected to cause or 
contribute to violation of state water quality or 
toxic effluent standards. 

(c)  Review of available information indicates 
that FP 8 would not affect any federally listed 
T&E species.     

(d) FP 8 would cause significant adverse 
effects on wetlands, as described in the 
Revised CMS Report (Sections 7.8.5.3 and 
7.8.8).  Hence, the prohibition on actions with 
such effects would not be met. 

(e)  While FP 8 would include appropriate and 
practicable steps in an effort to minimize or 
mitigate potential adverse effects on wetlands, 
it would be impossible to prevent substantial 
adverse effects on wetlands, as noted above.     
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
will have unavoidable adverse impacts after all 
appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation – i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This requires 
a mitigation work plan, including detailed 
specifications and descriptions for compensatory 
mitigation.  The regulations also require objective 
performance standards, monitoring for at least 5 
years, and active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. 

Where FP 8 would have unavoidable adverse 
impacts on wetlands (as part of aquatic 
ecosystem), these regulations would require a 
compensatory mitigation plan to address those 
impacts.  However, even if such a plan were 
implemented, substantial adverse impacts 
would remain.  See Revised CMS Report, 
Sections 7.8.5.3 and 7.8.8.    

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste and 
located in the 100-year floodplain must be 
designed, constructed, operated, and maintained 
to prevent washout of such waste by a 100-year 
flood unless owner/operator shows that 
procedures are in effect to remove waste safely 
before flood waters can reach facility. 

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
excavated soils did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 

In the unlikely event that some excavated soils 
were found to constitute RCRA hazardous 
waste, these requirements would be met at 
any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste 
safely before flood waters can reach those 
areas.    
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

lateral boundary of Rest 
of River to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to such 
staging areas in 100-year 
floodplain. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the project 
would have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; and (f) 
agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Would be attained through process described 
in Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic 
River – Rest of River Project (Phase IA CRA: 
URS Corporation, March 13, 2008). 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by FP 8 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be 
irrevocably lost or destroyed by 
implementation of FP 8, it is anticipated that 
EPA would notify DOI as required.    
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
FP 3 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) no 
such discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of such 
wetlands (unless waived); (c) there must be no 
discharge that would adversely affect estimated 
habitat of rare wildlife species under the 
Wetlands Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a variance 
is obtained; (d) stormwater discharges must be 
controlled with best management practices 
(BMPs); and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

(a)  As noted above, there are practicable 
floodplain remediation alternatives with less 
adverse impact on wetlands (e.g., FP 2 and 
FP 9).  Hence, the requirement that there be 
no such alternative would not be met.  

(b)  While FP 8 would include appropriate and 
practicable steps in an effort to avoid, 
minimize, or mitigate potential adverse effects 
on wetlands, such steps would not prevent 
substantial harm to these resource areas (see 
Revised CMS Report, Sections 7.8.5.3 and 
7.8.8).  

(c)  FP 8 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-8).  In 
addition, FP 8 would involve discharges of 
dredged or fill material to a number of certified 
vernal pools in the PSA, which constitute 
Outstanding Resource Waters. Thus, the 
prohibition on actions that would affect these 
types of areas would not be met. 

(d)  Stormwater discharges would be 
controlled through BMPs. 

(e)  FP 8 would cause substantial long-term 
adverse impacts to the integrity of surface 
waters – e.g., through its impacts on venal 
pools.  Thus, the prohibition on actions with 
such impacts would not be met.  
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Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions responding 
to the release or threat of release of hazardous 
materials are aitjprozed as a “limited project” if 
they: (a) have no practicable alternative, 
consistent with the MCP, that would be less 
damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, to 
the maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage for 
lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage or 
velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 
when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 – 
10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species.   

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these requirements.  See 310 CMR 
10.02(2)(b)1.g. 

Applicable to FP 8 
response actions that 
take place in or within 
100 feet (buffer zone) of 
stream/pond banks or 
wetlands (buffer zone) or 
are within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since FP 8 involves response actions, the 
requirements for “limited projects” would 
appear to apply.  Under those requirements: 

 Since there are practicable floodplain 
remediation alternatives that would be less 
damaging to resource areas (e.g., FP 2 and 
FP 9), the requirement that there be no such 
practicable alternative would not be met. 

 FP 8 would include practicable measures to 
minimize impacts to resource areas, including 
control of stormwater discharges during 
construction through BMPs, implementation of 
mitigation measures where necessary, and 
restoration of disturbed vegetation as required.  
However, as discussed in the Revised CMS 
Report (Sections 7.8.5.3 and 7.8.8), these 
measures would not prevent massive adverse 
impacts on resource areas.  FP 8 is not 
anticipated to have any significant effect on 
flood storage capacity of floodplain. 

  FP 8 would adversely affect estimated rare 
wildlife species habitat, because all excavation 
and most supporting activities would occur 
within such habitat (see Figure F-8).  Thus, the 
prohibition on projects with an adverse effect 
on such habitat would not be met.    

In addition, if FP 8 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., prohibition on work that results in 
loss of > 5000 square feet of bordering 
vegetated wetlands or that impairs such 
wetlands within an ACEC (10.55(4)) and 
potentially the requirement to maintain a 100-
foot wide area of undisturbed vegetation along 
the river in a Riverfront Area (with certain 
exceptions) (10.58(4)(d)1.).                
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Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, including the 
requirement that no active portion of a waste pile 
may be constructed within 500-year floodplain.    

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute state 
hazardous waste subject 
to these standards (see 
Table F-8.c).  However, if 
some excavated soils 
were found to constitute 
such hazardous waste, 
these requirements 
would apply to temporary 
staging areas for such 
waste.    

In the unlikely event that some excavated soils 
were found to constitute state hazardous 
waste subject to these regulations, it may not 
be feasible for some temporary staging areas 
for such waste to meet the requirement that 
waste piles be located outside 500-year 
floodplain.      

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC. 

Applicable to State; 
relevant and appropriate 
to State-authorized work 
in areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

Extent to which FP 8 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it 
would, the substantive provisions of these 
regulations would be met -- through the 
process identified in Phase IA CRA.       
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation.  
Further, any person conducting any activity 
(including construction activity) who discovers 
unmarked human remains suspected of being 
more than 100 years old must cease activity and 
report the discovery to state archaeologist for 
evaluation. 

Applicable to excavations 
or construction on state 
or local government 
lands in MA – or, in the 
case of unmarked human 
remains, any lands in 
MA.  

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical 
site or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 8 would involve construction in wetlands.  
While there may be no practicable alternative 
(other than no action) to some work in 
wetlands, there are practicable alternatives 
with much less adverse impact on wetlands – 
e.g., FP 2 and FP 9.  Hence, the requirement 
that there be no such alternative would not be 
met.   

FP 8 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in 
wetlands where practicable, use of erosion 
and sedimentation control measures, and 
reasonable restoration measures for affected 
wetlands.  However, restoration measures 
would not prevent substantial harm to 
wetlands, as discussed in the Revised CMS 
Report, Sections 7.8.5.3 and 7.8.8.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a floodplain 
must consider alternatives to avoid adverse 
effects on the floodplain, and if there is no 
practicable alternative, must design or modify the 
action to minimize harm to or within the 
floodplain. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 8 would involve excavation of soils and 
construction of access roads and staging 
areas in the floodplain.  While there may be no 
practicable alternative (other than no action) 
that would avoid any effect on the floodplain, 
there are practicable alternatives with many 
fewer adverse effects on the floodplain – e.g., 
FP 2 and FP 9.  Hence, the requirement that 
there be no such practicable alternative would 
not be met.   

FP 8 would include practicable measures to 
minimize harm to the floodplain, including 
erosion and sedimentation control measures, 
reasonable restoration measures for affected 
portions of the floodplain, and maintenance of 
existing flood storage capacity of the 
floodplain.  However, restoration measures 
would not prevent substantial harm to the 
floodplain, as discussed in the Revised CMS 
Report, Sections 7.8.5.3 and 7.8.8.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing soils.  Options include self-
implementing provisions and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated floodplain 
soils with PCBs ≥ 50 
ppm).  

It is anticipated that, if FP 8 is selected, these 
requirements would be met through an EPA 
determination that FP 8 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for some of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).    
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

If floodplain soils are saturated, they would be 
dewatered, and resulting water would be treated.  
Water treatment facilities would be designed to 
meet this requirement.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

If excavated floodplain soils are saturated, they 
would be dewatered, and resulting water would be 
treated.  Discharges could not feasibly meet MA 
water quality criteria for PCBs (0.014 and 0.000064 
µg/L) in receiving waters, since current water 
quality conditions in Housatonic River do not meet 
those criteria.  In addition, it is not anticipated that 
those criteria would be met at the point of 
discharge.  EPA used a standard of 0.5 µg/L for 
discharges from the treatment facility in the 1½ 
Mile Reach Removal Action, and the data from 
discharges in that project were generally in the 
range of 0.01 to 0.1 µg/L and often > 0.014 µg/L.  
However, this ARAR could be met through 
discharges in compliance with instructions from 
OSC.      

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including soil excavation, 
construction of access roads and temporary 
staging areas, and temporary staging of excavated 
soils at those areas. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that FP 8 would not adversely 
affect any federally listed T&E species or their 
habitat.     

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated soils would 
constitute RCRA characteristic hazardous waste.  
However, representative TCLP testing of soils 
subject to removal would be conducted during 
design to confirm that result. 

RCRA regulations for 
generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
RCRA hazardous waste.  
However, if some 
excavated soils did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, these 
requirements would be met prior to any off-site 
transport of such waste.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
soils did constitute such 
waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
AOC policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials.   

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, these requirements would be met at the 
temporary staging areas used for such waste.  

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage of hazardous 
waste  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in  waste piles 
outside structures. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the waste piles used for temporary staging 
of such waste would meet these requirements with 
the following exceptions:  (a) While these waste 
piles would meet the single liner/leachate collection 
requirements of § 264.251(a), they would not meet 
the requirements of § 264.251(c) for a double 
liner/leachate collection system at “new waste pile 
units” (if applicable); and (b) while the waste pile 
areas would contain a run-on control system 
capable of preventing flow onto those areas from a 
25-year precipitation storm event, it would not be 
practical for some staging areas in the floodplain to 
have a run-on control system capable of 
preventing flow onto those areas from a 25-year 
flood (see § 264.251(g)).  These requirements, 
which were developed for permanent hazardous 
waste storage units, are not practical for short-term 
temporary staging areas and thus, if applicable, 
should be waived as technically impracticable to 
attain. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would not meet these requirements since they 
would not have groundwater monitoring systems 
such as required for regular hazardous waste 
management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable to attain.  

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would meet the exception to the storage prohibition 
for the accumulation of such quantities as are 
necessary to facilitate treatment or disposal.   

State ARARs 

Massachusetts Clean 
Water Act – water 
quality certification 
regulations  

(Note:  Listed as 
location-specific 
ARAR in Table F-8.b, 
but also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table F-8.b.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

Same as described for these regulations in Table 
F-8.b. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

FP 8 would include use of stormwater BMPs during 
construction of access roads and staging areas 
and at the excavation areas and temporary staging 
areas.  These BMPs would be designed to meet 
the MDEP’s specified stormwater management 
standards.  These stormwater systems would 
include setbacks (~ 25 feet) from receiving waters 
and wetlands where practicable, but setbacks 
would not be feasible in the many areas where the 
soil removal would take place within or adjacent to 
wetlands or in areas (if any) where there is no 
practical alternative to siting the staging areas in or 
adjacent to wetlands.  In such cases, the setback 
requirement should be waived as technically 
impracticable to meet.   

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species. 

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR.   

Applicable to activities in 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

All of the excavations and most of the access 
roads and temporary staging areas in FP 8 would 
occur within Priority Habitat, as shown on Figure F-
8.  Based on the evaluations presented in 
Appendix L to this Revised CMS Report, these 
activities and facilities would result in a “take” of at 
least 26 state-listed species.  Thus, the prohibition 
on a “take” would not be met.     
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs > 50 mg/kg 
(which are listed wastes) are exempt from 
the state hazardous waste management 
regulations so long as they are managed in 
compliance with EPA’s TSCA regulations (40 
CFR Part 761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.)  

Applicable to determining 
whether excavated 
floodplain soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated floodplain 
soils would constitute non-PCB state hazardous 
waste.  However, representative TCLP testing of 
soils subject to removal would be conducted during 
design to confirm that result. 

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.   

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste.  



 
 
 

Table F-8.c:  Alternative FP 8 – Potential Action-Specific ARARs * 
 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table F-8.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 141 of 162  

 

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste.  

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table F-8.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g) 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain or outside wetlands; (b) it is 
unknown whether such sites would overlie a 
“potential public underground drinking water 
source” (defined as a groundwater source capable 
of yielding 100 gpm or more of water and with less 
than 10,000 mg/L of total dissolved solids); and (c) 
while an effort would be made to design and 
construct the areas with a 200-foot buffer zone to 
the fenceline, it is not certain that this would be 
feasible in all cases.  Any such requirements that 
could not feasibly be met should be waived as 
technically impracticable.        
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage of hazardous 
waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while the staging areas 
would contain run-on and runoff control systems 
capable of handling a 100-year precipitation storm 
event, some staging areas in the floodplain would 
not have such systems capable of preventing flow 
onto those areas or controlling runoff during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable. could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.      

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements since they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable.  
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Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of FP 8. 

Use of Area of 
Contamination (AOC) 
Concept During 
RCRA Cleanups 
(EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated soils were to 
constitute RCRA hazardous waste, the technical 
RCRA requirements for a hazardous waste storage 
facility would not apply to temporary staging areas 
located within the boundary of the Rest of River 
area, because those areas would be within the 
overall area of dispersed contamination. 



 
 
 

Table F-9.a:  Alternative FP 9 – Potential Chemical-Specific ARARs 
 

 
Page 144 of 162  

 

Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. Used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing the Cancer Slope 
Factors used in EPA’s Human Health Risk 
Assessment and in developing the human 
health IMPGs used in CMS.  May be 
considered by EPA in selecting floodplain 
remedy for Rest of River. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. Draft of these guidelines was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidelines in selecting 
floodplain remedy for Rest of River.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. Draft of this guidance was considered in 
EPA’s Human Health Risk Assessment.  EPA 
may consider final guidance in selecting 
floodplain remedy for Rest of River. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
floodplain remedy for Rest of River. 

Massachusetts  fish 
consumption advisory 
(also covers frogs and 
turtles) 

Massachusetts 
Department of Public 
Health (MDPH), Center 
for Environmental Health, 
Freshwater Fish 
Consumption Advisory 
List (2007) 

Advises that the public should not 
consume any frogs and turtles from 
the Housatonic River from Dalton to 
Sheffield due to PCBs. 

To be considered. FP 9 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform the public about the advisory, for as 
long as considered necessary by the MDPH.  

Massachusetts 
waterfowl consumption 
advisory 

Massachusetts 
Department of Public 
Health, Center for 
Environmental Health, 
Provisional Waterfowl 
Consumption Advisory 
(1999) 

Advises that the public should 
refrain from eating all mallards and 
wood ducks from the Housatonic 
River and its impoundments from 
Pittsfield south to Rising Pond. 

To be considered. FP 9 includes continuation and maintenance 
of this advisory, including appropriate steps to 
inform waterfowl hunters about the advisory, 
for as long as considered necessary by the 
MDPH. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) there 
must be no practicable alternative with less 
adverse impact on aquatic ecosystem (including 
wetlands); (b) discharge cannot cause or 
contribute to violation of state water quality 
standard or toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; (d) 
discharge cannot cause or contribute to 
significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem 
(including wetlands), or recreational, aesthetic, 
and economic values; and (e) discharger must 
take appropriate and practicable steps to 
minimize or mitigate potential adverse effects on 
aquatic ecosystem.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S.   

(a)  There are no floodplain remediation 
alternatives (apart from no action) with less 
adverse impact on aquatic ecosystem 
(including wetlands) than FP 2 and FP 9 
(which would have comparable impacts).  

(b)  FP 9 would not be expected to cause or 
contribute to violation of state water quality or 
toxic effluent standards. 

(c)  Review of available information indicates 
that FP 9 would not affect any federally listed 
T&E species.     

(d)  While FP 9 would cause adverse impacts 
on wetlands (as part of aquatic ecosystem), 
those effects would be less than the effects of 
all  other floodplain removal alternatives 
(except FP 2, which would have comparable 
effects) due to relatively small amount of 
wetlands affected (~ 1.7% of forested 
wetlands and < 1% of other wetlands in PSA; 
see Revised CMS Report, Section 7.9.5.3).   

(e)  FP 9 would include appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on wetlands.  Despite 
such steps, FP 9 would have some adverse 
effects on wetlands, as noted above.  
However, those adverse impacts would be 
less than those of all other floodplain 
alternatives involving removal (except FP 2, 
which would have comparable effects).     
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
will have unavoidable adverse impacts after all 
appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation – i.e.,  the restoration, creation, 
enhancement, or (in some circumstances) 
preservation of aquatic resources.  This requires 
a mitigation work plan, including detailed 
specifications and descriptions for compensatory 
mitigation.  The regulations also require objective 
performance standards, monitoring for at least 5 
years, and active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. 

Where FP 9 would have unavoidable adverse 
impacts on wetlands (as part of aquatic 
ecosystem) after all practical steps have been 
taken to avoid or minimize such impacts, 
these regulations would require a 
compensatory mitigation plan to address those 
impacts.   Even if such a plan were 
implemented, adverse effects would occur.  
See Revised CMS Report, Sections 7.9.5.3 
and 7.9.8.  However, those adverse effects 
would be less than those of all other floodplain 
alternatives involving removal (except FP 2, 
which would have comparable effects).   

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste and 
located in the 100-year floodplain must be 
designed, constructed, operated, and maintained 
to prevent washout of such waste by a 100-year 
flood unless owner/operator shows that 
procedures are in effect to remove waste safely 
before flood waters can reach facility. 

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
excavated soils did 
constitute such waste, 
these requirements 
would not apply to 
staging areas within Rest 
of River boundary under 
EPA’s Area of 
Contamination (AOC) 
policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 

In the unlikely event that some excavated soils 
were found to constitute RCRA hazardous 
waste, these requirements would be met at 
any staging areas for such materials within 
100-year floodplain but outside Rest of River 
boundary and not subject to AOC policy.  For 
any such staging areas, procedures would be 
instituted to remove any hazardous waste 
safely before flood waters can reach those 
areas.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

lateral boundary of Rest 
of River to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to such 
staging areas in 100-year 
floodplain. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the project 
would have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; and (f) 
agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

 Would be attained through process described 
in Section 6 of GE’s Initial Phase IA Cultural 
Resources Assessment for the Housatonic 
River – Rest of River Project (Phase IA CRA: 
URS Corporation, March 13, 2008). 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

Identification of archaeological or historic data 
potentially affected by FP 9 would be made 
through process identified in Phase IA CRA.  If 
such data are identified that could be 
irrevocably lost or destroyed by 
implementation of FP 9, it is anticipated that 
EPA would notify DOI as required.    
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act)  

Note:  These 
regulations are also 
listed as action-
specific ARARs for 
FP 9. 

314 CMR 9.01 - 
9.08 

For discharge of dredged or fill material:  (a) no 
such discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on bordering or isolated vegetated wetlands, 
including 1:1 restoration or replication of such 
wetlands (unless waived); (c) there must be no 
discharge that would adversely affect estimated 
habitat of rare wildlife species under the 
Wetlands Protection Act or would be to certain 
designated “Outstanding Resource Waters,” 
including certified vernal pools, unless a variance 
is obtained; (d) stormwater discharges must be 
controlled with best management practices 
(BMPs); and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

There are no floodplain remediation 
alternatives (apart from no action) with less 
adverse impact on wetlands (as part of aquatic 
ecosystem) than FP 2 and FP 9 (which would 
have comparable impacts).  FP 9 would 
include appropriate and practicable steps to 
avoid, minimize, or mitigate potential adverse 
effects on wetlands.  Further, under FP 9, 
there would be no discharge to Outstanding 
Resource Waters (including certified vernal 
pools), stormwater discharges would be 
controlled through BMPs, and there would be 
no substantial adverse impacts to the integrity 
of surface waters.  However, FP 9 would 
adversely affect estimated habitat of rare 
wildlife species because the great majority of 
excavation and supporting activities would 
occur within such habitat (see Figure F-9).   
Hence, the prohibition on actions with such 
effects would not be met. 

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q)  

310 CMR 10.54 – 
10.58 & 10.60 

310 CMR 10.59 

Under 310 CMR 10.53(3)(q), actions responding 
to the release or threat of release of hazardous 
materials are authorized as a “limited project” if 
they: (a) have no practicable alternative, 
consistent with the MCP, that would be less 
damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, to 
the maximum extent practicable, minimizing 
hydrological changes, using BMPs during 
construction (including prevention of 
erosion/siltation); implementing mitigating 
measures, providing compensatory storage for 
lost flood storage capacity, avoiding flow 
restrictions that would increase flood stage or 
velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 

Applicable to FP 9 
response actions that 
take place in or within 
100 feet (buffer zone) of 
stream/pond banks or 
wetlands (buffer zone) or 
are within floodplains or 
Riverfront Areas 
(extending 200 feet from 
river’s edge) and that will 
alter any such resource 
areas. 

Since FP 9 involves response actions, the 
requirements for “limited projects” would 
appear to apply.  Under those requirements: 

 There are no floodplain remediation 
alternatives (apart from no action) with less 
impact on resource areas than FP 2 and FP 9 
(which would have comparable effects).   

 FP 9 would include practicable measures to 
avoid or minimize impacts to resource areas, 
including control of stormwater discharges 
during construction through BMPs, 
implementation of mitigation measures where 
necessary, and restoration of disturbed 
vegetation as required.  In addition, FP 9 is not 
anticipated to have any significant effect on 
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when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 – 
10.58 and 10.60 would apply. 

In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species.   

For areas within 100 feet of stream/pond banks 
or wetlands (buffer zone) or within 200 feet from 
river’s edge (Riverfront Areas), minor activities 
such as sampling and monitoring are exempt 
from these requirements.  See 310 CMR 
10.02(2)(b)1.g. 

flood storage capacity of floodplain.  

 FP 9 would adversely affect estimated rare 
wildlife species habitat, because the great 
majority of excavation and supporting activities 
would occur within such habitat (see Figure F-
9).  Thus, the prohibition on projects with an 
adverse effect on such habitat would not be 
met.  However, FP 9 would have less adverse 
impact on such habitat than the other 
floodplain removal alternatives (except FP 2, 
which would have comparable effects).  

In addition, if FP 9 was not considered a 
“limited project,” it would not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g., the prohibition on work that 
results in loss of > 5000 square feet of 
bordering vegetated wetlands (10.55(4)) or 
that impairs such wetlands within an ACEC 
(10.55(4)), and potentially the requirement to 
maintain a 100-foot wide area of undisturbed 
vegetation along the river in a Riverfront Area 
(with certain exceptions) (10.58(4)(d)1.).           

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, including the 
requirement that no active portion of a waste pile 
may be constructed within 500-year floodplain.   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute state 
hazardous waste subject 
to these standards (see 
Table F-9.c).  However, if 
some excavated soils 
were found to constitute 
such hazardous waste, 
these requirements 
would apply to temporary 

In the unlikely event that some excavated soils 
were found to constitute state hazardous 
waste subject to these regulations, it may not 
be feasible for some temporary staging areas 
for such waste to meet the requirement that 
waste piles be located outside 500-year 
floodplain.     
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staging areas for such 
waste.   

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC. 

Applicable to State; 
relevant and appropriate 
to State-authorized work 
in areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

Extent to which FP 9 would have potential 
impact on property(ies) listed in the State 
Register would be determined – and, if it 
would,  the substantive provisions of these 
regulations would be met – through the 
process identified in Phase IA CRA.       

MGL c. 9, § 27C Any person supervising any survey, excavation, 
or construction on state or local government 
lands must report to the state archaeologist any 
archaeological, paleontological, or historical site 
or object discovered, and must take all 
reasonable steps to secure its preservation.  
Further, any person conducting any activity 
(including construction activity) who discovers 
unmarked human remains suspected of being 
more than 100 years old must cease activity and 
report the discovery to state archaeologist for 
evaluation. 

Applicable to excavations 
or construction on state 
or local government 
lands in MA – or, in the 
case of unmarked human 
remains, any lands in 
MA. 

If, during clearing or excavation activities, any 
archaeological, paleontological, or historical 
site or object is discovered on state or local 
government lands, or any unmarked human 
remains potentially over 100 years old are 
discovered, these requirements for notification 
and (if applicable) preservation would be met.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

There is no floodplain remediation alternative 
(apart from no action) that would avoid some 
construction in wetlands.   However, FP 9 
would have less adverse impact on wetlands 
than all other floodplain removal alternatives 
(except FP 2, which would have comparable 
effects).      

FP 9 would include practicable measures to 
minimize harm to wetlands, including avoiding 
siting access roads and staging areas in 
wetlands where practicable, use of erosion 
and sedimentation control measures, and 
reasonable restoration measures for affected 
wetlands. 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a floodplain 
must consider alternatives to avoid adverse 
effects on the floodplain, and if there is no 
practicable alternative, must design or modify the 
action to minimize harm to or within the 
floodplain. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA. 

FP 9 would involve excavation of soils and 
construction of access roads and staging 
areas in the floodplain.  However, apart from 
no action, there is no floodplain alternative that 
would avoid any adverse effects on floodplain, 
and FP 9 would have less adverse impact on 
wetlands than all other floodplain removal 
alternatives (except FP 2, which would have 
comparable effects).   

FP 9 would include practicable measures to 
minimize harm to floodplain, including erosion 
and sedimentation control measures, 
reasonable restoration measures for affected 
portions of floodplain, and maintenance of 
existing flood storage capacity of floodplain. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.61 

General requirements (761.50) and specific 
options (761.61) for cleanup of PCB 
Remediation Waste, including PCB-
containing soils.  Options include self-
implementing provisions and risk-based 
approval by EPA.  Risk-based approval is 
pursuant to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will not 
pose an unreasonable risk of injury to health 
or the environment. 

Applicable to cleanup of 
PCB Remediation Waste 
(which would include 
excavated floodplain 
soils with PCBs ≥ 50 
ppm).  

It is anticipated that, if FP 9 is selected, these 
requirements would be met through an EPA 
determination that FP 9 meets requirements for 
risk-based approval under 40 CFR 761.61(c). 

TSCA regulations on 
storage of PCB 
Remediation Waste 

40 CFR 761.50 

40 CFR 761.65 

40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions for 
storage of PCB Remediation waste in piles 
at the cleanup site or site of generation for 
up to 180 days (761.65(c)(9)).  They also 
allow for risk-based approval by EPA of 
alternate storage method (761.61(c)), based 
on demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment.  

Applicable to temporary 
storage of PCB 
Remediation Waste. 

Temporary staging areas would meet the default 
conditions in 761.65(c)(9) with the following 
exception:  While these areas would contain run-on 
control systems capable of preventing flow onto 
those areas from a 25-year precipitation storm 
event, it would not be practical for a few of the 
staging areas in the floodplain to have a run-on 
control system capable of preventing flow onto 
those areas from a 25-year flood (although they 
would include appropriate flood control measures).   
For those temporary staging areas that would not 
meet this condition, the TSCA requirements could 
be met through an EPA determination that those 
staging areas meet requirements for risk-based 
approval under 40 CFR 761.61(c).

TSCA regulations on 
discharges of PCB-
containing water 

40 CFR 
761.50(a)(3) 

Prohibits discharge of water containing PCBs 
to navigable waters unless PCB 
concentration is < 3 µg/L or discharge is in 
accordance with NPDES discharge limits. 

Applicable to discharges 
of treated water from 
dewatering/treatment 
facility to Housatonic 
River. 

If floodplain soils are saturated, they would be 
dewatered, and resulting water would be treated.  
Water treatment facilities would be designed to 
meet this requirement.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards and 
procedures for removing PCBs from water, 
organic liquids, and various types of 
surfaces. 

Applicable to 
decontamination of 
equipment used in 
excavation or other 
handling of PCB-
containing materials.  

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act and 
NPDES regulations  

33 USC 1342 

40 CFR 122, 
including, but not 
limited to, 
122.3(d) and 
122.44(a) & (e) 

40 CFR 125.1 - 
125.3 

Point source discharge must meet 
technology-based effluent limitations 
(including those based on best available 
technology for toxic and non-conventional 
pollutants and those based on best 
conventional technology for conventional 
pollutants) and effluent limitations and 
conditions necessary to meet state water 
quality standards, except that discharges in 
compliance with instructions of On-Scene 
Coordinator (OSC) acting pursuant to NCP 
are exempt from these requirements. 

Applicable to point 
source discharges of 
treated water from 
dewatering/treatment 
facility to Housatonic 
River.  

If excavated floodplain soils are saturated, they 
would be dewatered, and resulting water would be 
treated.  Discharges could not feasibly meet MA 
water quality criteria for PCBs (0.014 and 0.000064 
µg/L) in receiving waters, since current water 
quality conditions in Housatonic River do not meet 
those criteria.  In addition, it is not anticipated that 
those criteria would be met at the point of 
discharge.  EPA used a standard of 0.5 µg/L for 
discharges from the treatment facility in the 1½ 
Mile Reach Removal Action, and the data from 
discharges in that project were generally in the 
range of 0.01 to 0.1 µg/L and often > 0.014 µg/L.  
However, this ARAR could be met through 
discharges in compliance with instructions from 
OSC.      

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must be 
employed to control pollutants in stormwater 
discharges during construction activities. 

Applicable to stormwater 
discharges during 
construction activities, 
including temporary 
staging of excavated 
materials.  

Would be attained through use of BMPs to control 
erosion from stormwater discharges during 
construction activities, including soil excavation, 
construction of access roads and temporary 
staging areas, and temporary staging of excavated 
soils at those areas. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by it 
is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of critical 
habitat, unless an exemption is granted.  If a 
listed species or critical habitat may be 
present in the action area, the key steps 
include a biological assessment by the 
authorizing agency; a biological opinion by 
the resource service; and if the action is 
likely to adversely affect a listed species or 
critical habitat, identification of “reasonable 
and prudent” measures to avoid and/or 
minimize such effects.     

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because review of available 
information indicates that FP 9 would not adversely 
affect any federally listed T&E species or their 
habitat.    

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
RCRA.  Sec. 261.24 identifies concentrations 
of contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP).  

Relevant and appropriate 
to determining whether 
excavated soils would 
constitute hazardous 
waste. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated soils would 
constitute RCRA characteristic hazardous waste.  
However, representative TCLP testing of soils 
subject to removal would be conducted during 
design to confirm that result. 

RCRA regulations 
for generators of 
hazardous waste 

40 CFR 262.30 - 
262.33 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
RCRA hazardous waste.  
However, if some 
excavated soils did 
constitute RCRA 
hazardous waste, these 
requirements would be   
relevant and appropriate.  

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, these 
requirements would be met prior to any off-site 
transport of such waste. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements 
would not apply to any 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute RCRA 
hazardous waste.  
Further, even if some 
soils did constitute such 
waste, these 
requirements would not 
apply to staging areas 
within Rest of River 
boundary under EPA’s 
AOC policy, since those 
staging areas would be 
located in overall area of 
dispersed contamination.  
However, if any RCRA 
hazardous waste was 
staged at areas outside 
the lateral Rest of River 
boundary to which AOC 
policy would not apply, 
these requirements 
would be relevant and 
appropriate to waste 
piles used for staging of 
those materials. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, these requirements would be met at the 
temporary staging areas used for such waste. 

RCRA regulations 
for hazardous waste 
management 
facilities – technical 
requirements for 
storage of 
hazardous waste  

40 CFR Part 264, 
Subpart L 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in waste piles 
outside structures. 

In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the waste piles used for temporary staging 
of such waste would meet these requirements with 
the following exceptions:  (a) While these waste 
piles would meet the single liner/leachate collection 
requirements of § 264.251(a), they would not meet 
the requirements of § 264.251(c) for a double 
liner/leachate collection system at “new waste pile 
units” (if applicable); and (b) while the waste pile 
areas would contain a run-on control system 
capable of preventing flow onto those areas from a 
25-year precipitation storm event, it would not be 
practical for a few of the staging areas in the 
floodplain to have a run-on control system capable 
of preventing flow onto those areas from a 25-year 
flood (see § 264.251(g)).  These requirements, 
which were developed for permanent hazardous 
waste storage units, are not practical for short-term 
temporary staging areas and thus, if applicable, 
should be waived as technically impracticable to 
attain.
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 40 
CFR 264.94(b); and requirements for 
groundwater monitoring systems.    

Same as above In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would not meet these requirements since they 
would not have groundwater monitoring systems 
such as required for regular hazardous waste 
management facilities.  Construction of such 
systems for short-term temporary staging areas 
would not be practicable, and thus these 
requirements, if applicable, should be waived as 
technically impracticable to attain. 

RCRA land disposal 
restrictions 

40 CFR 268.50 Prohibits storage of hazardous wastes that 
are prohibited from land disposal under Part 
268, Subpart C, with a number of exceptions, 
including that such waste may be stored 
solely for the purpose of accumulating such 
quantities as are necessary to facilitate 
proper recovery, treatment, or disposal. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute RCRA hazardous waste, and if 
such soils were staged at areas outside Rest of 
River boundary to which AOC policy would not 
apply, the temporary staging areas for such waste 
would meet the exception to the storage prohibition 
for the accumulation of such quantities as are 
necessary to facilitate treatment or disposal.  

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations  

(Note:  These were 
listed as location-
specific ARAR in 
Table F-9.b, but are 
also listed here at 
EPA’s direction.) 

314 CMR 9.01 - 
9.08 

Same as described for these regulations in 
Table F-9.b.  

Applicable to discharges 
of dredged or fill material 
to wetlands that 
constitute waters of the 
U.S. in MA. 

Same as described for these regulations in Table 
F-9.b. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Clean Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act  or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as well 
as to provide a setback from receiving 
waters and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction activities 
and at temporary staging 
areas. 

FP 9 would include use of stormwater BMPs during 
construction of access roads and staging areas 
and at the excavation areas and temporary staging 
areas.  These BMPs would be designed to meet 
the MDEP’s specified stormwater management 
standards.  These stormwater systems would 
include setbacks (~ 25 feet) from receiving waters 
and wetlands to the extent practical.    

Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in mapped Priority 
Habitat for a state-listed rare species or other 
area where such a species has occurred 
may not result in a “take” of such a species.   

Note:  MESA regulations contain a provision 
(§ 10.23) authorizing the Mass. DFW to 
permit a “take”  if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant agrees 
to carry out a conservation and management 
plan that provides a long-term Net Benefit to 
the conservation of the species.  However, 
as discussed in the Revised CMS Report 
(Section 5.4), that provision is not an ARAR. 

Applicable to activities in 
a state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence 
of a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

The great majority of the excavation activities, as 
well as access roads and temporary staging areas, 
in FP 9 would occur within Priority Habitat, as 
shown on Figure F-9.  Based on the evaluations 
presented in Appendix L to this Revised CMS 
Report, these activities and facilities would result in 
a “take” of at least 18 state-listed species.  Thus, 
the prohibition on a “take” would not be met.    

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species. 

Would be applicable to 
activities affecting State-
designated Significant 
Habitat in MA.  However, 
no such habitat has been 
designated. 

Not applicable. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for determining 
whether a waste is a hazardous waste under 
state law.   

Wastes that contain PCBs ≥ 50 mg/kg (which 
are listed wastes) are exempt from the state 
hazardous waste management regulations 
so long as they are managed in compliance 
with EPA’s TSCA regulations (40 CFR Part 
761) (see 310 CMR 30.501(3)(a)).  
(Materials that constitute state hazardous 
wastes on other grounds are referred to in 
this table as “non-PCB state hazardous 
waste.”)  

Applicable to determining 
whether excavated 
floodplain soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
Site, it is not anticipated that excavated floodplain 
soils would constitute non-PCB state hazardous 
waste.  However, representative TCLP testing of 
soils subject to removal would be conducted during 
design to confirm that result.  

Massachusetts 
hazardous waste 
regulations for 
generators 

310 CMR 30.321 
- 30.324 

Pre-transport requirements for generators of 
hazardous waste (packaging, labeling, 
marking, placarding).  

These requirements 
would not apply if, as 
expected, excavated 
soils do not constitute 
non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply.  

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met prior to 
any off-site transport of such waste. 



 
 

 
Table F-9.c:  Alternative FP 9 – Potential Action-Specific ARARs * 

 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table F-9.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 160 of 162  

 

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to staging areas for 
such waste. 

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, these requirements would be met at staging 
areas for such waste. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for units used to 
store hazardous 
waste  

(Note:  Some of 
these regulations 
were also listed as 
location-specific 
ARAR in Table F-
9.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, including 
that active portion of such facility may not be 
constructed (a) in 500-year floodplain, (b) in 
watershed of Class A surface waters, (c) in 
wetlands, (d) within ½ mile of public water 
supply well, (e) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (f) within 1000 feet of 
an existing private drinking water well, or (g 
without a 200-foot buffer zone to fenceline. 

These requirements 
would not apply to 
temporary staging areas 
if, as expected, 
excavated soils do not 
constitute non-PCB state 
hazardous waste.  
However, if some 
excavated soils did 
constitute such 
hazardous waste, these 
requirements would 
apply to waste piles for 
such waste at temporary 
staging areas. 

In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
standards except that: (a) it may not be practical in 
some cases to site such staging areas outside 
500-year floodplain; (b) it is unknown whether such 
sites would overlie a “potential public underground 
drinking water source” (defined as a groundwater 
source capable of yielding 100 gpm or more of 
water and with less than 10,000 mg/L of total 
dissolved solids); and (c) while an effort would be 
made to design and construct the areas with a 
200-foot buffer zone to the fenceline, it is not 
certain that this would be feasible in all cases.  Any 
such requirements that could not feasibly be met 
should be waived as technically impracticable.     
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
storage of 
hazardous waste 

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would meet these 
requirements except that:  (a) it may not be 
practical for some staging areas to meet the 
requirement that liner must be a minimum of 4 feet 
above probable high groundwater table 
(30.641(1)(a)1.); and (b) while the staging areas 
would contain run-on and runoff control systems 
capable of handling a 100-year precipitation storm 
event, some staging areas in the floodplain would 
not have such systems capable of preventing flow 
onto those areas or controlling runoff during a 100-
year flood (see 30.641(2 & (3)).  To the extent that 
these requirements, if applicable. could not 
practicably be met at particular temporary staging 
areas, they should be waived as technically 
impracticable.     

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and potential 
alternate limits. 

Same as above. In the unlikely event that any excavated soils were 
found to constitute non-PCB state hazardous 
waste, waste piles used for such waste at 
temporary staging areas would not meet these 
requirements since they would not have 
groundwater monitoring systems such as required 
for regular hazardous waste management facilities.  
Construction of such systems for short-term 
temporary staging areas would not be practicable, 
and thus these requirements, if applicable, should 
be waived as technically impracticable. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts air 
pollution control 
regulations 

310 CMR 7.09 Prohibits person engaged in dust-generating 
activities from creating condition of air 
pollution, defined as air concentrations that 
would cause a nuisance, be injurious or 
potentially injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business.  

Applicable to excavation 
and construction 
activities generating dust. 

Would be attained through use of dust control 
measures during activities that could generate dust 
and through particulate and PCB air monitoring 
during excavation activities and during construction 
and operation of the staging areas, along with 
response actions if certain action levels are 
exceeded.  These measures would be specified in 
design.

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release of 
materials containing PCBs at concentration 
of 50 ppm or greater. 

To be considered. Would be considered in the event of any new PCB 
spill that occurs during implementation of FP 9. 

Use of Area of 
Contamination 
(AOC) Concept 
During RCRA 
Cleanups (EPA, 
1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be considered 
an AOC, within which the movement of 
waste is not considered “placement,” such 
that the RCRA land disposal restrictions and 
other RCRA requirements, including 
minimum technology requirements, would 
not be triggered. 

To be considered. Under this policy, even if excavated soils were to 
constitute RCRA hazardous waste, the technical 
RCRA requirements for a hazardous waste storage 
facility would not apply to temporary staging areas 
located within the boundary of the Rest of River 
area, because those areas would be within the 
overall area of dispersed contamination. 
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Table T-1:  Alternative TD 1 (Off-Site Disposal) – Potential ARARs 
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Statute/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

None.  ARARs apply only to on-site activities and thus are not relevant to the off-site transport and disposal of sediments and soils.  To the extent that ARARs are relevant 
to the construction of access roads and staging areas, those requirements are addressed in the evaluation of alternatives for sediments and floodplain soils. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act, 
Ambient Water Quality 
Criteria 

 

National 
Recommended Water 
Quality Criteria: 2002, 
EPA-822-R-02-047, 
USEPA, Office of 
Water, Office of 
Science and 
Technology (Nov. 2002) 

Freshwater chronic aquatic life 
criterion (based on protection of 
mink):  0.014 µg/L. 

Human health criterion based on 
human consumption of water and 
organisms:  0.000064 µg/L.  

Relevant and 
appropriate to surface 
water in Rest of River.  

It is not expected that the placement or presence 
of PCB-containing sediments in the CDF(s) would 
have an appreciable long-term effect on the water 
column PCB concentrations in the river and thus 
on attainment of the water quality criteria, since 
the CDF(s) would be enclosed by sheetpiles on 
the river side and berms on the land side and 
would be built to withstand high-flow events, and 
since the solids and associated PCBs in the 
water flowing through the permeable berms 
would be expected to be filtered out in the berms 
(and additional filter dams if needed) before that 
water is redirected into the river.  Regarding 
attainment of these criteria generally, see the 
chemical-specific tables on the SED alternatives.  

State ARARs 

Numeric Massachusetts 
water quality criteria 

Massachusetts Surface 
Water Quality 
Standards, 314 CMR 
4.05(5)(e) 

Same as federal water quality 
criteria (unless Massachusetts 
Department. of Environmental 
Protection [MDEP] establishes site-
specific criterion or determines that 
naturally occurring background 
concentrations are higher). 

Applicable to surface 
water of Housatonic 
River in Massachusetts.  

Same as for federal criteria. 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iris
webp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly 
associated with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
disposition option for sediments. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iris
webp/iris/index.html 

Guidance values used to evaluate 
non-carcinogenic hazards 
purportedly associated with 
exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
disposition option for sediments. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, 
September 1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for 
PCBs based on the pathway of 
exposure. 

To be considered. Considered in establishing EPA’s Cancer Slope 
Factors.  May be considered by EPA in selecting 
disposition option for sediments.  

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for 
assessing potential cancer risks 
from exposure to pollutants and 
other environmental agents. 

To be considered. May be considered by EPA in selecting 
disposition option for sediments.  

Supplemental Guidance 
for Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens (EPA, 
2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated 
with early-life exposures, including 
an adjustment for carcinogens 
acting through a mutagenic mode of 
action. 

To be considered. May be considered by EPA in selecting 
disposition option for sediments. 

Health Risks from 
Dioxin and Related 
Compounds:  
Evaluation of the EPA 
Reassessment 
(National Research 
Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research 
Council of EPA’s reassessment of 
exposures to and purported risks of 
dioxin and dioxin-like congeners 
(including PCBs), including use of 
linear, no threshold extrapolation 
procedure.  

To be considered. Should be considered by EPA in selecting 
disposition option for sediments. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material: (a) 
there must be no practicable alternative with 
less adverse impact on aquatic ecosystem; (b) 
discharge cannot cause or contribute to 
violation of state water quality standard or 
toxic effluent standard; (c) discharge cannot 
jeopardize the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health or 
welfare, aquatic life, aquatic ecosystem, or 
recreational, aesthetic, and economic values; 
and (e) discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

Applicable to the 
discharges of dredge 
or fill material resulting 
from construction of 
Confined Disposal 
Facility(ies) (CDF(s)) 
in Woods Pond and/or 
backwaters and from 
the disposal of 
hydraulically dredged 
sediments in the 
CDF(s). 

(a)  The requirement that there be no practicable 
alternative with less adverse impact on aquatic 
ecosystem would not be met.   

(b)  It is not expected that placement or presence of 
PCB-containing sediments in the CDF(s) would have 
an appreciable long-term effect on attainment of the 
state water quality criteria, for reasons given in 
Table T-2.a.   

(c)  Review of available information indicates that 
there are no federally listed T&E species in the 
areas that would be affected by CDF(s).  Thus, the 
CDF(s) would not jeopardize the existence of such 
species.  

(d)  The CDF(s) would not be expected to cause 
significant degradation of Housatonic River water, 
since they would be enclosed by sheetpiles on the 
river side and berms on the land side and would be 
built to withstand high-flow events, and since the 
solids and associated PCBs in the water flowing 
through the permeable berms would be expected to 
be filtered out in the berms (and additional filter 
dams if needed) before that water is redirected into 
the river.     

(e)  To minimize or mitigate adverse effects on 
aquatic ecosystem, TD 2 would include: (i) 
implementation of measures (e.g., water column 
monitoring, visual observations for leaks or 
breaches) to prevent impacts on the river water 
during pumping of sediments into CDF(s); (ii) upon 
completion, placement of soil covers over CDF(s) 
and planting them with appropriate vegetation; and 
(iii) if necessary, development of an appropriate 
wetlands mitigation plan.  However, it would not be 
feasible to provide complete flood storage 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

compensation for the loss of flood storage capacity 
resulting from CDF(s) due to the large volume 
required and the lack of any suitable places to obtain 
that volume of compensation at the appropriate 
elevations/areas without creating other adverse 
effects on the river or floodplain (i.e., a large hole).   
Thus, if the required steps were considered to 
include such a requirement, that requirement would 
not be met.    

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project will have unavoidable adverse impacts 
after all appropriate and practicable steps 
have been taken to avoid or minimize the 
impacts, responsible party must implement 
compensatory mitigation – i.e.,  the 
restoration, creation, enhancement, or (in 
some circumstances) preservation of aquatic 
resources.  This requires a mitigation work 
plan, including detailed specifications and 
descriptions for compensatory mitigation.  The 
regulations also require objective performance 
standards, monitoring for at least 5 years, and 
active long-term management and 
maintenance where necessary to ensure long-
term sustainability.   

Applicable to 
construction of CDF(s) 
and disposal of 
sediments in CDF(s) 

These regulations would require a compensatory 
mitigation plan to address the unavoidable adverse 
impacts of the CFD(s) on the aquatic ecosystem.  
However, even if such a plan were implemented, 
considerable adverse impacts would remain.  See 
Revised CMA Report, Sections 9.2.5.3 and 9.2.7. 

Rivers and Harbors 
Act of 1899, Section 
10 

33 USC 403 Prohibits obstruction, excavation, filling, or 
altering any navigable water of the United 
States without authorization from U.S. Army 
Corps of Engineers. 

Relevant and 
appropriate to 
construction of CDF(s) 
and disposal of 
sediments in CDF(s), 
but no permit 
required. 

Since no permit is required, this requirement would 
be addressed through EPA’s coordination with U.S. 
Army Corps of Engineers regarding creation of 
CDF(s).  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Fish and Wildlife 
Coordination Act 
requirements 

16 USC 662(a) 

40 CFR 6.302(g) 

A federal agency proposing to undertake or 
authorize an action that will control or modify 
any waterbody must consult with federal and 
state resource agencies to ascertain 
measures to prevent, mitigate, and 
compensate for project-related loss of or 
damage to fish and wildlife resources and to 
provide for the development and improvement 
of such resources.   

Applicable to EPA; 
relevant and 
appropriate to creation 
of CDF(s). 

Would be attained through consultation by EPA with 
U.S. Fish and Wildlife Service and MA Department 
of Fish and Game.   

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account the 
project’s effect on properties (including a site, 
building, structure, or object) included or 
eligible for inclusion in the National Register of 
Historic Places (NRHP).  This requires:  (a) 
consultation with the State and/or Tribal 
Historic Preservation Offices; (b) identification 
of the project’s “area of potential effects”; (c) 
identification of any listed or eligible historic 
(including archaeological) property within that 
area that could be affected by the project; (d) if 
there is such property, determination of 
whether the project would have an adverse 
impact on the property; (e) if so, evaluation of 
alternatives to avoid, minimize, or mitigate the 
adverse impacts; and (f) agreement on such 
measures or, failing agreement, 
implementation of such measures identified by 
the authorizing agency. 

Applicable to EPA; 
relevant and 
appropriate to 
federally authorized 
work in areas where 
property(ies) listed or 
eligible for inclusion 
on NRHP may be 
present.  

It is anticipated that these requirements would be 
met through:  consultation by EPA with the State 
Tribal Historic Preservation Office (and, if applicable, 
any pertinent Tribal Historic Preservation Office); 
evaluation of the CDF location(s) to determine the 
“area of potential effects” of the CDF(s) and the 
potential for that area to contain properties included 
or eligible for inclusion in NRHP; determination of 
whether the CDF(s) would have an adverse impact 
on such a property; and if so, evaluation – and, as 
appropriate, implementation – of alternatives to 
avoid, or measures to minimize or mitigate, the 
adverse impacts. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that 
a federal or federally authorized project may 
cause the loss or destruction of archaeological 
or historic data, it must notify Department of 
Interior (DOI).  If DOI determines that the data 
are significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover 
and preserve such data as necessary in the 
public interest.  

Applicable to EPA; 
relevant and 
appropriate to 
federally authorized 
work in areas where 
archaeological or 
historic data may be 
present. 

If it is determined that TD 2 could cause the loss or 
destruction of archaeological or historic data, it is 
anticipated that EPA would notify DOI as required.    

State ARARs 

Massachusetts 
Waterways Law and 
implementing 
regulations 

MGL Ch. 91 

310 CMR 9.00 

Standards and requirements for any 
construction, placement, excavation, 
alteration, or removal of any fill or structures in 
a waterbody.  Includes standards governing 
engineering and construction of fill and 
structures to be placed in waterbodies (§ 
9.37).  Also requires compliance with other 
specified environmental regulatory programs 
(§ 9.33).  

Applicable to 
construction of CDF(s) 
and disposal of 
sediments in CDF(s). 

CDF(s) would be designed and constructed to meet 
the applicable standards for construction in 
waterways (§ 9.37).  (The other relevant 
environmental regulatory programs referenced in § 
9.33 are discussed separately in these ARARs 
tables.)  

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act) 

314 CMR 9.06 For discharge of dredged or fill material:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to avoid 
and minimize adverse effects on land under 
water and on wetlands; (c) there must be no 
discharge that would adversely affect 
estimated habitat of rare wildlife species under 
Wetlands Protection Act; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) there 
must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

Applicable to 
discharge of dredged 
or fill material resulting 
from construction of 
CDF(s) and disposal 
of sediments in 
CDF(s).  

(a)  The requirement that there be no practicable 
alternative with less adverse impact on aquatic 
ecosystem would not be met.   

(b)  To minimize adverse effects on land under water 
and wetlands, TD 2 would include: (i) measures to 
prevent impacts on the river water during 
construction of  CDF(s) and pumping of sediments 
into CDF(s); and  (ii) upon completion, placement of 
soil covers over CDF(s) and planting them with 
appropriate vegetation.   

(c)  The backwater areas identified for potential 
CDF(s) and a portion of the area of Woods Pond 
identified for a potential CDF are within, and would 
adversely affect, the state-mapped estimated habitat 
of rare wildlife species (as shown on Figure T-2). 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Thus, the prohibition on actions with adverse effects 
on such habitat would not be met.  

(d)  Stormwater discharges would be controlled with 
BMPs during construction and filling of CDF(s) and 
following closure.  

(e)  It is not expected that the CDF(s) would cause 
substantial long-term effects on Housatonic River 
water for reasons given above. 

314 CMR 9.07(1) Prohibits disposal of dredged material if a 
feasible alternative exists that involves reuse, 
recycling, or contaminant destruction and/or 
detoxification.  Lists factors to be considered 
in evaluating feasibility of such an alternative.  

Applicable to disposal 
of dredged material in 
CDF(s) 

This requirement would be met because, based on 
evaluation of the various TD alternatives, there is no 
feasible alternative that involves reuse, recycling, or 
contaminant destruction and/or detoxification, 
considering the factors listed in this provision. 

314 CMR 9.07(8) Standards for confined disposal of dredged 
sediments, including requirements that: (a) 
there must be no practicable alternative with 
less impact on aquatic ecosystem; (b) 
appropriate and practicable steps must be 
taken to avoid, minimize, or mitigate adverse 
environmental impacts; and (c) a confined 
disposal facility must meet specified siting 
criteria and design standards. 

Applicable to creation 
of CDF(s). 

The requirement that there be no practicable 
alternative with less adverse impact on aquatic 
ecosystem would not be met.  Steps to minimize or 
mitigate adverse environmental effects are 
discussed above.  Based on current information, it 
appears that the CDF(s) would meet the specified 
siting criteria except that:  (a) the backwater CDF 
area(s) and a majority of the Woods Pond CDF area 
are within state-mapped Priority Habitat of rare 
species (see Figure T-2) and would adversely affect 
that habitat; (b) a portion of the most northern 
backwater that might be used for a CDF would be 
located within, and thus have some adverse effect 
on, a state Wildlife Management Area; and (c) due 
to the location of the CDF(s) within the Upper 
Housatonic Area of Critical Environmental Concern 
(ACEC), the prohibition on confined disposal 
facilities within an ACEC would not be met.  The 
CDF(s) would meet the specified design standards 
except that they would not have an impervious cover 
or prevent run-on from a 25-year flood, since it is not 
their purpose to prevent any infiltration of 
precipitation or run-on water into the CDF(s).     
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q) 

310 CMR 10.54 -
10.58 & 10.60 

310 CMR 10.59  

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of release 
of hazardous materials are authorized as a 
“limited project” if they: (a) have no practicable 
alternative, consistent with the Massachusetts 
Contingency Plan (MCP), that would be less 
damaging to resource areas; and (b) avoid or 
minimize impacts to resource areas, including, 
to the maximum extent practicable, minimizing 
hydrological changes to resource areas, using 
BMPs during construction (including 
prevention of erosion/siltation); implementing 
mitigating measures, providing compensatory 
storage for lost flood storage capacity, 
avoiding flow restrictions that would increase 
flood stage or velocity, substantially restoring 
disturbed vegetation, and working in resource 
areas only when the ground is sufficiently 
stable to support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 -
10.58 and 10.60 would apply.  

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species. 

Applicable to 
construction of CDF(s) 
and disposal of 
sediments in CDF(s). 

Since TD 2 would be a response action, the 
requirements for “limited projects” would appear to 
apply.  Under those requirements: 

 The requirement that there be no practicable 
alternative with less adverse impact on resource 
areas would not be met.  

 Steps to minimize or mitigate impacts to resource 
areas are discussed above.  Given the impacts of 
the CDF(s) on river hydrology and the resulting 
permanent reduction in existing flood storage 
capacity in Woods Ponds and/or the backwaters, it 
is uncertain whether TD 2 would meet the 
requirements to minimize hydrological changes and 
to provide compensatory flood storage.  The 
applicability of the latter requirement is unclear, 
since it applies where flood storage capacity is lost 
as a result of projects within floodplain areas but not 
specifically within the waterbodies themselves.  
However, if it is applicable, it would not be feasible 
to provide complete flood storage compensation due 
to the large volume required and the lack of any 
suitable places to obtain that volume of 
compensation at the appropriate elevations/areas 
without creating other adverse effects on the river or 
floodplain, as discussed above.   Thus, that 
requirement, if applicable, would not be met.  

 The backwater CDF area(s) and a portion of the 
CDF area in Woods Pond are within, and would 
adversely affect, state-mapped estimated habitat of 
rare wildlife species (as shown on Figure T-2).  
Thus, the prohibition on actions with adverse effects 
on such habitat would not be met.  

In addition, if TD 2 was not considered a “limited 
project,” it would not meet some of the requirements 
of 310 CMR 10.54 – 10.58 and 10.60 – e.g., 
prohibition on impairing the water-carrying capacity 
and the fish and wildlife habitat of land under water 
and banks (10.56(4), 10.54(4)).   
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Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts 
Historical Commission (MHC) (or the project 
proponent may notify MHC) if the project has 
an area of potential impact that could cause a 
change in the historical, architectural, 
archaeological, or cultural qualities possessed 
by a property listed in the State Register of 
Historic Places.  If MHC determines that the 
project will have an adverse impact on a 
property listed in the State Register, the state 
body, project proponent, and MHC must 
consider “prudent and feasible alternatives” 
that could eliminate, minimize, or mitigate the 
adverse effects.  If there are, such alternatives 
will be specified in an agreement among those 
parties; and if there is no agreement, project 
cannot proceed until state body or project 
proponent responds to the MHC.  

Applicable to State; 
relevant and 
appropriate to State-
authorized projects in 
areas where the work 
would have an area of 
potential impact on 
property(ies) listed in 
State Register.   

An evaluation would be made through consultation 
with the MHC (and, if applicable, any pertinent Tribal 
Historic Preservation Office) as to whether the 
construction or operation of the CDF(s) would 
adversely affect any property listed in the State 
Register of Historic Places.  If it would, the 
substantive provisions of these regulations would be 
met.   

MGL c. 9, § 27C Any person supervising any survey, 
excavation, or construction on state or local 
government lands must report to the state 
archaeologist any archaeological, 
paleontological, or historical site or object 
discovered, and must take all reasonable 
steps to secure its preservation.  Further, any 
person conducting any activity (including 
construction activity) who discovers unmarked 
human remains suspected of being more than 
100 years old must cease activity and report 
the discovery to state archaeologist for 
evaluation. 

Applicable to 
excavations or 
construction on state 
or local government 
lands in MA – or, in 
the case of unmarked 
human remains, any 
lands in MA. 

If, during construction activities, any archaeological, 
paleontological, or historical site or object is 
discovered on state or local government lands, or 
any unmarked human remains potentially over 100 
years old are discovered, these requirements for 
notification and (if applicable) preservation would be 
met.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to minimize 
harm to wetlands. 

Since this Executive 
Order was not 
formally promulgated 
after notice-and-
comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as 
an order of the 
President, it is 
applicable to and 
binding on EPA. 

The requirement that there be no practicable 
alternative with less adverse impact on wetlands 
would not be met.  To minimize harm to wetlands, 
soil cover(s) would be placed over CDF(s) upon 
completion and planted with appropriate vegetation. 
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on disposal 
of PCB Remediation 
Waste  

40 CFR 
761.50(d)(4) 

40 CFR 761.61(b) 
& (c) 

40 CFR 761.75 

Section 761.75(b) establishes standards 
and requirements for chemical waste 
landfills used for disposal of PCBs, 
including siting, design, operation, and 
monitoring requirements.  Any of these 
requirements may be waived by EPA 
under § 761.75(c)(4) if EPA finds it not 
necessary to protect against 
unreasonable risk of injury to health or the 
environment.  In addition, § 761.61(c) 
allows for risk based approval of alternate 
method of disposal of non-liquid PCB 
Remediation Waste if EPA finds that such 
method will not pose an unreasonable risk 
of injury to health or the environment.  As 
another alternative, dredged material with 
< 50 mg/kg may be disposed of in 
accordance with permit under § 404 of 
Clean Water Act or equivalent (§ 
761.61(b)(3)).   

Applicable to disposal of PCB 
Remediation Waste in 
CDF(s). 

The CDF(s) would not meet several of the 
substantive requirements of § 761.75(b) for 
a PCB chemical waste landfill (which were 
not developed for an in-water CDF).  These 
include the requirements relating to soil 
characteristics or a bottom liner, hydrologic 
conditions, flood protection, and leachate 
collection.  However, the requirements of 
the TSCA regulations could be met through 
an EPA determination that the CDF(s) 
meet(s) the substantive criteria for a waiver 
of the § 761.75(b) requirements under § 
761.75(c)(4) or for a risk-based approval 
under § 761.61(c).  

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards 
and procedures for removing PCBs from 
water, organic liquids, and various types 
of surfaces. 

Applicable to decontamination 
of equipment used in handling 
of PCB-containing materials. 

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act – 
NPDES regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices must be 
employed to control pollutants in 
stormwater discharges during construction 
activities. 

Applicable to stormwater 
discharges to river during 
construction and filling of 
CDF.  

Stormwater discharges during construction 
and operation of the CDF(s) would be 
controlled with BMPs.  
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out 
by it is not likely to jeopardize the 
continued existence of a listed threatened 
or endangered (T&E) species or result in 
destruction or adverse modification of 
critical habitat, unless an exemption is 
granted.  If a listed species or critical 
habitat may be present in the action area, 
the steps set forth in the regulations must 
be followed.   

Applicable to EPA; relevant 
and appropriate to federally 
authorized actions (if any) 
that are likely to jeopardize 
the continued existence of a 
federally listed T&E species 
or result in destruction or 
adverse modification of 
critical habitat. 

Would be attained because review of 
available information indicates that there 
are no federally listed T&E species or their 
habitat in the areas that would be affected 
by CFD(s), and thus TD 2 would not 
adversely affect any such species or their 
critical habitat.  

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under RCRA.  Note that 
Sec. 261.24 identifies concentrations of 
contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure 
(TCLP).  

Relevant and appropriate to 
determining whether 
excavated sediments to be 
placed in the CDF(s) would 
constitute hazardous waste. 

Based on prior experience at other portions 
of this site, it is not anticipated that the 
sediments to be placed in the CDF(s) 
would constitute RCRA characteristic 
hazardous waste.  However, representative 
TCLP testing of those sediments/soils 
would be conducted during design to 
confirm that result. 

RCRA regulations for 
hazardous waste 
management facilities 
– general requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that 
constitute hazardous waste (e.g., 
requirements for waste analysis, security, 
precautions to prevent accidental ignition 
or reaction of wastes, preventing washout 
of units in floodplain by 100-year flood).  
(These requirements are in lieu of Part 
264, Subparts B, C, and D.)   

These requirements would 
not apply to the CDF(s) 
because the sediments are 
not expected to constitute 
RCRA hazardous waste and, 
even if they did, the CDF(s) 
would be located in overall 
area of dispersed 
contamination and thus not 
subject to these regulations 
under EPA’s Area of 
Contamination (AOC) policy.   

Not applicable assuming these 
requirements do not apply.  In the unlikely 
event that sediments to be placed in 
CDF(s) were found to constitute RCRA 
hazardous waste and the AOC policy were 
determined not to apply, these 
requirements would be met, except that 
they would not prevent wash-out from a 
100-year flood during filling, since the berm 
elevations would not be high enough to 
keep the water out of the active CDF(s) in 
such a flood.   
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

RCRA requirements 
for hazardous waste 
management facilities 
– technical 
requirements for 
surface impoundments 
and landfills 

40 CFR Part 264, 
Subpart K 
(surface 
impoundments) 

40 CFR Part 264, 
Subpart N 
(landfills) 

40 CFR 264.111  

40 CFR 264.117 

Design, operating, closure, and post-
closure requirements for disposal of 
hazardous waste in surface 
impoundments and landfills. 

Same as above Not applicable assuming these 
requirements do not apply.  In the unlikely 
event that sediments to be placed in 
CDF(s) were found to constitute RCRA 
hazardous waste and the AOC policy were 
determined not to apply, the CDF(s) would 
not meet certain of these RCRA 
requirements, which were not developed 
for an in-water CDF.  These include the 
requirements for a double liner/leachate 
collection system and for run-on and runoff 
control systems – which would be 
inconsistent with purpose of CDF(s) to act 
as filtration systems that allow water to 
pass through permeable berms.   

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F  

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 
40 CFR 264.94(b); and requirements for 
groundwater monitoring systems. 

Same as above Not applicable assuming these 
requirements do not apply.  In the unlikely 
event that sediments to be placed in 
CDF(s) were found to constitute RCRA 
hazardous waste and the AOC policy were 
determined not to apply, these 
requirements could be met at the CDF(s). 
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

RCRA land disposal 
restrictions  

40 CFR Part 268 Establishes prohibitions and restrictions 
on, and treatment standards for, land 
disposal of certain hazardous wastes 
unless location of disposition is part of 
Corrective Action Management Unit 
(CAMU) under § 264.552 (which must be 
on contiguous property under control of 
owner where waste originated) or part of 
AOC under EPA’s AOC policy.  Includes 
specific alternate treatment standards for 
contaminated soil (which includes 
sediments under the definition of soil in § 
268.2(k)); these are set forth in § 268.49.  
Under these standards, treatment would 
not be required if concentrations are less 
than 10 times the Universal Treatment 
Standards.  Otherwise, treatment would 
be required to achieve 90% reduction in 
total concentrations for non-metals and in 
leachate concentrations for metals.   

Same as above.  Not applicable assuming these 
requirements do not apply.  In the unlikely 
event that sediments to be placed in 
CDF(s) were found to constitute RCRA 
hazardous waste and the AOC policy were 
determined not to apply, and to the extent 
(if any) that the sediments would require 
treatment under the alternate standards for 
contaminated soil in § 268.49, the 
placement of such wastes in the CDF(s) 
would not meet that requirement, because 
TD 2 would not involve treatment.    

State ARARs 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as 
well as provide a setback from receiving 
waters and wetlands, in accordance with 
10 specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction and operation of 
CDF(s). 

Stormwater discharges during construction 
and operation of the CDF(s) would be 
controlled with BMPs.  Those BMPs would 
meet these stormwater management 
standards, except that they could not 
feasibly include a setback from the 
receiving waters since the CDF(s) would be 
within the water.     
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

Massachusetts 
Endangered Species 
Act and regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity within mapped Priority 
Habitat for a state-listed rare species or 
other area where such a species has 
occurred may not result in a “take” of a 
state-listed species.   

Note:  The MESA regulations contain a 
provision (§ 10.23) authorizing the Mass. 
DFW to permit a “take” if the applicant has 
adequately addressed alternatives, an 
insignificant portion of the local population 
would be impacted, and the applicant 
agrees to carry out a conservation and 
management plan that provides a long-
term Net Benefit to the conservation of the 
species.  However, as discussed in the 
Revised CMS Report (Section 5.4), that 
provision is not an ARAR.  

Applicable to activities in a 
state-mapped Priority Habitat 
in MA or other areas where 
information indicates the 
occurrence of a state-listed 
species (except that § 10.23 
does not constitute an 
ARAR). 

The backwater areas identified for CDF(s) 
and the majority of the Woods Pond area 
identified for a CDF are within mapped 
Priority Habitat, as shown on Figure T-2.  
Based on the evaluations presented in 
Appendix L to this Revised CMS Report, 
the construction and operation of the 
CDF(s) in those areas would result in a 
“take” of state-listed species (with the 
number dependent on the CDF location(s)).  
Thus, the prohibition on a “take” would not 
be met.    

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the 
viability of the habitat to sustain an 
endangered or threatened species. 

Would be applicable to 
activities affecting State-
designated Significant Habitat 
in MA.  However, no such 
habitat has been designated. 

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under state law.   

Note that wastes that contain PCBs ≥ 50 
mg/kg (which are listed wastes) are 
exempt from the state hazardous waste 
management regulations so long as they 
are managed in compliance with EPA’s 
TSCA regulations (40 CFR Part 761) (see 
310 CMR 30.501(3)(a)).  (Materials that 

Applicable to determining 
whether excavated sediments 
and bank soils would 
constitute hazardous waste 
under state law. 

Based on prior experience at other portions 
of this site, it is not anticipated that 
excavated sediments to be placed in the 
CDF(s) would constitute non-PCB state 
hazardous waste.  However, representative 
TCLP testing of sediments would be 
conducted during design to confirm that 
result. 
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

constitute state hazardous wastes on 
other grounds are referred to in this table 
as “non-PCB state hazardous waste.”)  

The Massachusetts hazardous waste 
regulations exempt dredged material that 
is placed in a confined disposal facility 
under 314 CMR 9.07 and managed in 
accordance with a state water quality 
certification and the requirements of a 
permit under § 404 of Clean Water Act. 

In addition, under the Massachusetts 
Contingency Plan (MCP), the on-site 
disposal of contaminated media 
constituting hazardous waste as part of a 
remedial action under the MCP (including 
its “adequately regulated” provisions) is 
exempt from the state hazardous waste 
regulations unless MDEP determines that 
compliance with those regulations is 
required (310 CMR 40.0033(5)).  

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous 
waste management facilities (for waste 
analysis, security, emergency prevention 
and response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements would 
not apply to the CDF(s) if, as 
expected, the sediments to be 
placed in the CDF(s) do not 
constitute non-PCB state 
hazardous waste.  Further, 
even if some sediments did 
constitute such hazardous 
waste , the CDF(s) should be 
exempt from these 
requirements under the 
exemptions described above.   

Not applicable assuming these 
requirements do not apply.  In the unlikely 
event that sediments to be placed in 
CDF(s) were found to constitute non-PCB 
state hazardous waste and the above-
mentioned exemptions were determined 
not to apply, these requirements would be 
met. 
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for 
hazardous waste 
surface impoundments 
and landfills 

310 CMR 
30.701(6), 
30.702,  
30.703(2)-(4), 
30.704,  
30.705(1), (3) & 
(6),  
30.706 
 

Location standards for hazardous waste 
surface impoundments and landfills, 
including that active portion of such facility 
may not be constructed (a) in 500-year 
floodplain, (b) in watershed of Class A 
surface waters, (c) in wetlands, (d) in any 
waterbody, (e) within ½ mile or a 
delineated Zone 2 of a public water supply 
well, (f) on land overlying an actual, 
planned, or potential public underground 
drinking water source, (g) within 1000 feet 
of a private drinking water well, (h) without 
a 200-foot buffer zone to fenceline, or (i) 
for landfills, within flow path of 
groundwater that constitutes an actual or 
potential public or private drinking water 
source.  Potential public drinking water 
source is defined as groundwater capable 
of yielding ≥ 100 gallons per minute (gpm) 
and having < 10,000 mg/L of total 
dissolved solids (TDS); potential private 
drinking water source is defined as 
groundwater capable of yielding 2 to 100 
gpm and having < 10,000 mg/L of TDS.  

Same as above.  Not applicable assuming these 
requirements do not apply.  In the unlikely 
event that sediments to be placed in 
CDF(s) were found to constitute non-PCB 
state hazardous waste and the above-
mentioned exemptions were determined 
not to apply, the CDF(s) would not meet 
some of these standards (i.e., the 
prohibition on hazardous waste surface 
impoundments and landfills within 500-year 
floodplain or in wetlands or waterbodies) 
and potentially others (e.g., the prohibitions 
on location within 1000 feet of private 
drinking water well or over or in the flow 
path of a potential public drinking water 
source or in the flow path of an actual or 
potential private drinking water source), 
which would be investigated in design.         
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
hazardous waste 
surface impoundments 
and landfills  

310 CMR 30.602 

310 CMR 30.610 
(surface 
impoundments) 

310 CMR 30.620 
(landfills) 

310 CMR 30.580 

310 CMR 30.590 

Requirements for design, operation, 
closure and post-closure care of landfills 
used for disposal of hazardous waste. 

Same as above.  Not applicable assuming these 
requirements do not apply.  In the unlikely 
event that sediments to be placed in 
CDF(s) were found to constitute non-PCB 
state hazardous waste and the above-
mentioned exemption were determined not 
to apply, the CDF(s) would not meet certain 
of these requirements (which were not 
developed for an in-water CDF).  These 
include the requirements that the facility 
have a double liner, a bottom liner at least 
4 feet above probable high groundwater 
table, a leak detection system, a run-on 
diversion/control system, and a runoff 
management system.   These requirements 
would either be infeasible for an in-water 
CDF or inconsistent with purpose of CDF(s) 
to act as filtration systems that allow water 
to pass through permeable berms.    

310 CMR 30.660 Groundwater protection requirements for 
hazardous waste landfills, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and 
potential alternate limits.  

Same as above. Not applicable assuming these 
requirements do not apply.  In the unlikely 
event that sediments to be placed in 
CDF(s) were found to constitute non-PCB 
state hazardous waste and the above-
mentioned exemption were determined not 
to apply, these requirements could be met 
at the CDF(s). 
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness 
Actions(s) To Be Taken To Achieve 

ARAR 

Massachusetts air 
pollution control 
requirements 

310 CMR 7.09 Prohibits person engaged in dust-
generating activities from creating 
condition of air pollution, defined as air 
concentrations that would cause a 
nuisance, be injurious or potentially 
injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of life 
and property or conduct of business. 

Applicable to activities 
generating dust during 
construction of CDF(s).   

Would be attained through use of dust 
control measures and particulate and PCB 
monitoring during construction activities 
that could generate dust, along with 
response actions if certain action levels are 
exceeded. 

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release 
of materials containing PCBs at 
concentration of 50 mg/kg or greater. 

To be considered. Would be considered in the event of any 
new PCB spill that occurs during the 
construction or operation of the CDF(s). 

Use of Area of 
Contamination (AOC) 
Concept During RCRA 
Cleanups (EPA, 1995) 

Memorandum 
from EPA Office 
of Solid Waste 
and Emergency 
Response, March 
13, 1995 

Describes EPA policy on use of Area of 
Contamination (AOC) approach under 
RCRA.  Explains that an overall area that 
includes discrete areas of generally 
dispersed contamination may be 
considered an AOC, within which the 
movement of waste is not considered 
“placement,” such that the RCRA land 
disposal restrictions and other RCRA 
requirements, including minimum 
technology requirements, would not be 
triggered. 

To be considered. Under this policy, the technical RCRA 
design and operating requirements for a 
hazardous waste landfill and the RCRA 
land disposal restrictions for hazardous 
waste would not apply to the CDF(s), even 
if sediments placed there were to constitute 
RCRA hazardous waste, because CDF(s) 
would be within the overall area of 
dispersed contamination. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly associated 
with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate non-
carcinogenic hazards purportedly 
associated with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for PCBs 
based on the pathway of exposure. 

To be considered. Considered in establishing EPA’s Cancer 
Slope Factors.  May be considered by 
EPA in selecting disposition option for 
removed sediments and soils.  

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for assessing 
potential cancer risks from exposure to 
pollutants and other environmental 
agents. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils.  

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens (EPA, 2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated with 
early-life exposures, including an 
adjustment for carcinogens acting 
through a mutagenic mode of action. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Health Risks from Dioxin 
and Related Compounds:  
Evaluation of the EPA 
Reassessment (National 
Research Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research Council of 
EPA’s reassessment of exposures to 
and purported risks of dioxin and dioxin-
like congeners (including PCBs), 
including use of linear, no threshold 
extrapolation procedure.  

To be considered. Should be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material to 
waters of the United States: (a) there 
must be no practicable alternative with 
less adverse impact on aquatic 
ecosystem (including wetlands); (b) 
discharge cannot cause or contribute to 
violation of state water quality standard or 
toxic effluent standard; (c) discharge 
cannot jeopardize the existence of any 
threatened or endangered (T&E) species; 
(d) discharge cannot cause or contribute 
to significant degradation of waters of the 
U.S., including significant adverse effects 
on human health or welfare, aquatic life, 
aquatic ecosystem, or recreational, 
aesthetic, and economic values; and (e) 
discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

The Massachusetts GIS 
wetlands mapping shows a 
small (0.4-acre) shrub swamp 
that would be within the 
maximum (but not minimum) 
operational footprint of an 
Upland Disposal Facility at the 
Woods Pond Site.  It is 
unknown whether this wetland 
would constitute a water of the 
United States subject to these 
regulations (an issue that would 
be investigated during design).  
If it would, and if the facility 
operational footprint is large 
enough to impact this wetland, 
these regulations would be 
applicable to the filling of this 
wetland as part of TD 3. 

If the operational footprint of an Upland Disposal 
Facility is large enough to affect the shrub swamp 
described in the prior column, and if that swamp is 
subject to these regulations: 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse impact on 
wetlands, or waive that requirement.   

(b)  The facility would not cause or contribute to a 
violation of a state water quality standard or toxic 
effluent standard.  

(c)  Review of available information indicates that 
there are no federal T&E species in the area of this 
site.  Thus, the facility would not jeopardize the 
existence of any such species.  

(d)  The use of this site would not cause significant 
degradation of waters of the U.S. apart from the 
filling of the small shrub swamp.  If that is 
considered a significant adverse effect, the 
prohibition on actions with such effects would not 
be met.    

(e)  Appropriate and practicable steps would be 
taken during construction and use of the Upland 
Disposal Facility to minimize or mitigate potential 
adverse ecological effects, but could not avoid 
impacting the shrub swamp.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project involving discharge of dredge or fill 
material to waters of the United States will 
have unavoidable adverse impacts on the 
aquatic ecosystem after all appropriate 
and practicable steps have been taken to 
avoid or minimize the impacts, 
responsible party must implement 
compensatory mitigation (as described in 
Table T-2.b).  

Uncertain.  If the operational 
footprint of an Upland Disposal 
Facility at this site is large 
enough to impact the small 
shrub swamp described above, 
and if that swamp is considered 
to constitute a water of the 
United States, these 
regulations would be applicable 
to the filling of all or part of this 
wetland as part of TD 3. 

If the operational footprint of an Upland Disposal 
Facility is large enough to affect the shrub swamp 
described in the prior column, and if that swamp is 
subject to these regulations, an assessment would 
be made as to whether the impact on this wetland 
is significant enough to trigger the requirement for 
compensatory mitigation.  If so, a compensatory 
mitigation plan would be necessary to address the 
unavoidable adverse impact of the Upland 
Disposal Facility on that wetland. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties 
(including a site, building, structure, or 
object) included or eligible for inclusion in 
the National Register of Historic Places 
(NRHP).  This requires:  (a) consultation 
with the State and/or Tribal Historic 
Preservation Offices; (b) identification of 
the project’s “area of potential effects”; (c) 
identification of any listed or eligible 
historic (including archaeological) 
property within that area that could be 
affected by the project; (d) if there is such 
property, determination of whether the 
project would have an adverse impact on 
the property; (e) if so, evaluation of 
alternatives to avoid, minimize, or mitigate 
the adverse impacts; and (f) agreement 
on such measures or, failing agreement, 
implementation of such measures 
identified by the authorizing agency. 

Applicable to EPA; relevant and 
appropriate to federally 
authorized work in areas where 
property(ies) listed or eligible 
for inclusion on NRHP may be 
present.  

The majority of the Woods Pond Site has 
previously been disturbed such that it would not be 
expected to contain properties eligible for inclusion 
in the NRHP.  However, this site would be 
evaluated through:  consultation by EPA with the 
State and Historic Preservation Office (and, if 
applicable, any pertinent Tribal Historic 
Preservation Office); determination of the “area of 
potential effects” of the Upland Disposal Facility 
and the potential for that area to contain properties 
included or eligible for inclusion in NRHP; 
determination of whether the facility would have an 
adverse impact on such a property; and if so, 
evaluation – and, as appropriate, implementation – 
of alternatives to avoid, or measures to minimize or 
mitigate, the adverse impacts. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized 
project may cause the loss or destruction 
of archaeological or historic data, it must 
notify Department of Interior (DOI).  If DOI 
determines that the data are significant 
and may be irrevocably lost or destroyed, 
it is to conduct a survey and other 
investigation of the affected area and 
recover and preserve such data as 
necessary in the public interest. 
 

Applicable to EPA; relevant and 
appropriate to federally 
authorized work in areas where 
archaeological or historic data 
may be present. 

While this site is unlikely to contain archaeological 
or historic data, if it is determined that construction 
of the Upland Disposal Facility at this site could 
cause the loss or destruction of such data, it is 
anticipated that EPA would notify DOI as required.    

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act) 

314 CMR 9.06 For discharge of dredged or fill material to 
waters of the U.S. in Massachusetts:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem (including 
wetlands); (b) appropriate and practicable 
steps must be taken to avoid and 
minimize adverse effects on land under 
water and on wetlands; (c) there must be 
no discharge that would adversely affect 
estimated habitat of rare wildlife species 
under Wetlands Protection Act; (d) 
stormwater discharges must be controlled 
with best management practices (BMPs); 
and (e) there must be no substantial 
adverse impacts to physical, chemical, or 
biological integrity of surface waters. 

Uncertain.  If the operational 
footprint of an Upland Disposal 
Facility at this site is large 
enough to impact the small 
shrub swamp mapped within 
the maximum operational 
footprint (as described above), 
and if that swamp is considered 
to constitute a water of the 
United States, these 
regulations would be applicable 
to the filling of this wetland as 
part of TD 3. 

If the operational footprint of an Upland Disposal 
Facility is large enough to affect the shrub swamp 
described in the prior column, and if that swamp 
constitutes a water of the U.S.: 

 (a)  EPA would need to find that there is no 
practicable alternative with less adverse impact on 
wetlands, or waive that requirement.   

(b)  Appropriate and practicable steps would be 
taken during construction and use of the Upland 
Disposal Facility to minimize or mitigate potential 
adverse ecological effects, but could not avoid 
impacting the shrub swamp. 

(c)  The facility would not adversely affect 
estimated habitat of rare wildlife species because 
the Woods Pond Site is not within the state-
mapped estimated habitat of any state-listed 
wildlife species.  

(d)  Stormwater discharges would be controlled 
with BMPs during construction and use of the 
Upland Disposal Facility and following closure.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

(e)  It is not expected that the facility would cause 
substantial long-term adverse impacts to the 
integrity of surface water.   

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q) 

310 CMR 10.54 -
10.58 & 10.60 

310 CMR 10.59  

 

Under 310 CMR 10.53(3)(q), actions in 
resource areas responding to the release 
or threat of release of hazardous 
materials are authorized as a “limited 
project” if they: (a) have no practicable 
alternative, consistent with the 
Massachusetts Contingency Plan (MCP), 
that would be less damaging to resource 
areas; and (b) avoid or minimize impacts 
to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes to resource areas, 
using BMPs during construction (including 
prevention of erosion/siltation); 
implementing mitigating measures, 
providing compensatory storage for lost 
flood storage capacity, avoiding flow 
restrictions that would increase flood 
stage or velocity, substantially restoring 
disturbed vegetation, and working in 
resource areas only when the ground is 
sufficiently stable to support the 
equipment. 

For actions that do not qualify as a 
“limited project,” the requirements of 310 
CMR 10.54 -10.58 and 10.60 would 
apply.  

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species. 

Uncertain.  If the operational 
footprint of an Upland Disposal 
Facility at this site is large 
enough to impact the small 
shrub swamp described above, 
and if that swamp would 
constitute a resource area 
under this statute and 
regulations, these requirements 
would be applicable to the 
portion of the facility impacting 
this wetland. 

If the operational footprint of an Upland Disposal 
Facility is large enough to affect the shrub swamp 
described in the prior column, and if that swamp 
constitutes a resource area under these 
regulations, then: 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse impact on 
resource areas, or waive the requirement that 
there be no such alternative.  

(b)  Appropriate and practicable steps would be 
taken during construction and use of the Upland 
Disposal Facility to minimize or mitigate potential 
adverse effects on the resource area, but could not 
avoid impacting the shrub swamp. 

(c)  The facility would not adversely affect 
estimated habitat of rare wildlife species because 
the Woods Pond Site is not within the state-
mapped estimated habitat of any state-listed 
wildlife species. 

(d)  If the implementation of TD 3 at the Woods 
Pond Site were not considered a “limited project,” it 
appears that it would meet or could be designed to 
meet the requirements of 310 CMR 10.54 – 10.58 
and 10.60.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or 
authorize a project must notify the 
Massachusetts Historical Commission 
(MHC) (or the project proponent may 
notify MHC) if the project has an area of 
potential impact that could cause a 
change in the historical, architectural, 
archaeological, or cultural qualities 
possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an 
adverse impact on such a property listed 
in the State Register, the state body, 
project proponent, and MHC must 
consider “prudent and feasible 
alternatives” that could eliminate, 
minimize, or mitigate the adverse effects.  
If there are, such alternatives will be 
specified in an agreement among those 
parties; and if there is no agreement, 
project cannot proceed until state body or 
project proponent responds to the MHC.  

Applicable to State; relevant 
and appropriate to State-
authorized projects in areas 
where the work would have an 
area of potential impact on 
property(ies) listed in State 
Register.   

An evaluation would be made through consultation 
with the MHC (and, if applicable, any pertinent 
Tribal Historic Preservation Office) as to whether 
the construction or operation of the Upland 
Disposal Facility at the Lane Site would adversely 
affect any property listed in the State Register of 
Historic Places.  If it would, the substantive 
provisions of these regulations would be met.   

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

A federal agency must avoid undertaking 
or providing assistance for construction in 
wetlands unless:  (a) there is no 
practicable alternative; and (b) the 
proposed action includes all practicable 
measures to minimize harm to wetlands. 

Since this Executive Order was 
not formally promulgated after 
notice-and-comment 
rulemaking, it is to be 
considered (TBC), rather than 
an ARAR.  However, as an 
order of the President, it is 
applicable to and binding on 
EPA.  Thus, if the operational 
footprint of an Upland Disposal 
Facility at this site is large 
enough to impact the small 

If the operational footprint of an Upland Disposal 
Facility is large enough to affect the shrub swamp 
described above, and if that swamp is subject to 
this Executive Order, EPA would need to find that 
there is no practicable alternative with less adverse 
impact on wetlands and that the project includes all 
practicable measures to minimize harm to 
wetlands, or else waive those requirements.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

shrub swamp described above, 
and if that swamp is found to 
meet the definition of a wetland 
under this Order, this Order 
would be applicable to EPA.. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
disposal of PCB 
Remediation Waste 
in landfill 

40 CFR 
761.50(d)(4) 

40 CFR 761.61(b) 
& (c) 

40 CFR 761.75 

Section 761.75(b) establishes standards 
and requirements for chemical waste 
landfills used for disposal of PCBs, 
including siting, design, operation, and 
monitoring requirements.  Any of these 
requirements may be waived by EPA 
under § 761.75(c)(4) if EPA finds that that 
requirement is not necessary to protect 
against unreasonable risk of injury to 
health or the environment.  In addition, § 
761.61(c) allows for risk-based approval 
of alternate method of disposal of non-
liquid PCB Remediation Waste if EPA 
finds that such method will not pose an 
unreasonable risk of injury to health or the 
environment.  As another alternative, 
dredged material with < 50 mg/kg may be 
disposed of in accordance with permit 
under § 404 of Clean Water Act or 
equivalent (§ 761.61(b)(3)).   

Applicable to disposal of 
PCB Remediation Waste 
in local Upland Disposal 
Facility. 

Construction and operation of local Upland 
Disposal Facility at Woods Pond Site would meet 
the siting, design, and operation requirements of § 
761.75, with the following qualifications:  (a) While 
the site would not meet the location requirements 
of § 761.75(b)(1) relating to the permeability and 
characteristics of the existing soil, the facility would 
include a liner with equivalent impermeability, as 
allowed (with EPA approval) under § 761.75(b)(2).  
(b) The site may not meet certain of the hydrologic 
requirements of § 761.75(b)(3) relating to the depth 
of the groundwater table or its connection to 
surface water, which would be investigated during 
design.  However, the facility would have a double 
liner and leachate collection system to prevent 
impacts to groundwater.  Even if any of these 
specific requirements could not be met, 
construction and operation of the facility could still 
meet the TSCA regulations through an EPA 
determination that the facility meets the 
substantive criteria for a waiver of that requirement 
under § 761.75(c)(4) or for a risk-based approval of 
the facility location and design under § 761.61(c).     

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards 
and procedures for removing PCBs from 
water, organic liquids, and various types 
of surfaces. 

Applicable to 
decontamination of 
equipment used in 
handling of PCB-
containing materials. 

Would be attained through use of proper 
decontamination procedures. 
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Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Clean Water Act – 
NPDES regulations 
(storm water 
discharges) 

40 CFR  
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must 
be employed to control pollutants in 
stormwater discharges during 
construction activities.  

Applicable to stormwater 
discharges during 
construction and operation 
of Upland Disposal 
Facility.  

Would be attained through use of BMPs, including 
stormwater diversion berms, stormwater detention 
basins, and drainage swales, to control erosion 
from stormwater discharges during construction 
and operation of Upland Disposal Facility and 
following closure of that facility. 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out 
by it is not likely to jeopardize the 
continued existence of a listed threatened 
or endangered (T&E) species or result in 
destruction or adverse modification of 
critical habitat, unless an exemption is 
granted.  If a listed species or critical 
habitat may be present in the action area, 
the steps set forth in the regulations must 
be followed.   

Applicable to EPA; 
relevant and appropriate to 
federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because the area of the Woods 
Pond Site identified for potential use for Upland 
Disposal Facility does not contain any federally 
listed T&E species or their critical habitat, and thus 
construction of facility would not adversely affect 
such species or habitat.   

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under RCRA.  Note that 
Sec. 261.24 identifies concentrations of 
contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure 
(TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
soils to be placed in 
Upland Disposal Facility 
would constitute a 
hazardous waste. 

Based on prior experience at other portions of this 
site, it is not anticipated that the excavated 
sediments and soils to be placed in the Upland 
Disposal Facility would constitute RCRA 
characteristic hazardous waste.  However, 
representative TCLP testing of those 
sediments/soils would be conducted during design 
to confirm that result. 
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RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that 
constitute hazardous waste (e.g., 
requirements for waste analysis, security, 
precautions to prevent accidental ignition 
or reaction of wastes, preventing washout 
of units in floodplain by 100-year flood).  
(These requirements are in lieu of Part 
264, Subparts B, C, and D.)   

These requirements would 
not be expected to apply to 
Upland Disposal Facility if, 
as expected, the 
excavated sediments and 
soils do not constitute 
RCRA hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these requirements would 
be relevant and 
appropriate to disposal 
facility.    

In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, these 
requirements would be met. 

RCRA requirements 
for hazardous waste 
management 
facilities – technical 
requirements for 
landfills 

40 CFR Part 264, 
Subpart N 

40 CFR 264.111  

40 CFR 264.117 

Design, operating, closure, and post-
closure requirements for disposal of 
hazardous waste in landfills. 

Same as above. In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, the Upland 
Disposal Facility would meet these requirements, 
including requirements for double liner/leachate 
collection system.  

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F  

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles 
outside structures; alternate limits allowed 
under 40 CFR 264.94(b); and 
requirements for groundwater monitoring 
systems. 

Same as above. In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, the Upland 
Disposal Facility would have groundwater 
monitoring system and program consistent with 
these requirements.    
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RCRA requirements 
for hazardous waste 
management 
facilities – technical 
requirements for 
tanks 

40 CFR 264, 
Subpart J 

Design, operating, closure, and post-
closure requirements for storage or 
disposal of hazardous waste in tanks. 

Relevant and appropriate 
to storage of leachate that 
constitutes RCRA 
hazardous waste (if any) in 
tanks. 

If these requirements apply and if leachate stored 
in tanks at the Upland Disposal Facility should 
constitute RCRA hazardous waste, these 
requirements would be met. 

RCRA land disposal 
restrictions 

40 CFR Part 268 Establishes prohibitions and restrictions 
on, and treatment standards for, land 
disposal of certain hazardous wastes 
unless location of disposition is part of 
Corrective Action Management Unit 
(CAMU) under § 264.552 or part of Area 
of Contamination (AOC) under EPA’s 
AOC policy.  Includes specific alternate 
treatment standards for contaminated soil 
(which includes sediments under the 
definition of soil in § 268.2(k)); these are 
set forth in § 268.49.  Under these 
standards, treatment would not be 
required if concentrations are less than 10 
times the Universal Treatment Standards.  
Otherwise, treatment would be required to 
achieve 90% reduction in total 
concentrations for non-metals and in 
leachate concentrations for metals.  

These restrictions would 
not be expected to apply if, 
as expected, the 
excavated materials to be 
placed in the Upland 
Disposal Facility do not 
constitute RCRA 
hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these restrictions would be 
applicable to disposal of 
such materials.   

Note:  CAMU concept 
unlikely to apply since 
Woods Pond Site is not on 
contiguous property under 
control of owner where 
waste originated (see § 
264.552).  AOC policy 
unlikely to apply to Woods 
Pond Site since it is not 
within overall area of 
dispersed contamination. 

In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, and if they 
would require treatment under the alternate 
standards for contaminated soil in § 268.49, 
placement of such waste in that facility would not 
meet these restrictions, because TD 3 would not 
involve treatment.  In that case, either the 
treatment requirement should be waived as 
technically impracticable for TD 3 or the materials 
could not be placed in the Upland Disposal Facility.   
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State ARARs 

Massachusetts 
Endangered Species 
Act and regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in a designated 
Priority Habitat for a state-listed rare 
species or other area where such a 
species has occurred may not result in a 
“take” of such a species.   

Note:  While the MESA regulations 
contain a provision (§ 10.23) authorizing 
the Mass. DFW to permit a “take”  under 
certain conditions, that provision is not an 
ARAR, as discussed in the Revised CMS 
Report (Section 5.4). 

Applicable to activities in a 
State-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence of 
a state-listed species. 

Would be attained because the area of the Woods 
Pond Site identified for potential use for Upland 
Disposal Facility does not include any state-
mapped Priority Habitat, as shown on Figure T-3, 
and GE is not aware of any other information 
indicating the presence of a state-listed species 
within this area.        

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under state law.   

Note that wastes that contain PCBs > 50 
mg/kg (which are listed wastes) are 
exempt from the state hazardous waste 
management regulations so long as they 
are managed in compliance with EPA’s 
TSCA regulations (40 CFR Part 761) (see 
310 CMR 30.501(3)(a)).  (Materials that 
constitute state hazardous wastes on 
other grounds are referred to in this table 
as “non-PCB state hazardous waste.”)  

Note also that, under the Massachusetts 
Contingency Plan (MCP), the on-site 
disposal of contaminated media 
constituting hazardous waste as part of a 
remedial action under the MCP (including 
its “adequately regulated” provisions) is 
exempt from the state hazardous waste 

Applicable to determining 
whether excavated 
sediments or soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
site, it is not anticipated that excavated sediments 
or soils to be placed in the Upland Disposal Facility 
would constitute non-PCB state hazardous waste.  
However, representative TCLP testing of those 
sediments/soils would be conducted during design 
to confirm that result. 
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regulations unless MDEP determines that 
compliance with those regulations is 
required (310 CMR 40.0033(5)).  

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous 
waste management facilities (for waste 
analysis, security, emergency prevention 
and response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements would 
not apply to Upland 
Disposal Facility if, as 
expected, the excavated 
sediments and soils do not 
constitute non-PCB state 
hazardous waste.  Further, 
even if they did constitute 
such waste, the facility 
would be exempt from 
these requirements under 
the MCP unless MDEP 
determines otherwise.  
However, if some 
materials did constitute 
such hazardous waste and 
the facility was not exempt 
under the MCP, these 
requirements would be 
applicable to the disposal 
facility.   

In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, these 
requirements would be met. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for hazardous waste 
landfills 

310 CMR 
30.701(6), 
30.702, 
30.703(2)-(4), 
30.704, 
30.705(1), (3) & 
(6), 
30.706 
 

Location standards for hazardous waste 
landfills, including that active portion of 
such facility may not be constructed (a) in 
500-year floodplain, (b) in watershed of 
Class A surface waters, (c) in wetlands, 
(d) in any waterbody, (e) within ½ mile or 
a delineated Zone 2 of a public water 
supply well, (f) on land overlying or in flow 
path of an actual, planned, or potential 
public underground drinking water source, 

Same as above. In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, the facility 
at Woods Pond Site would meet these standards, 
except that:  (a)  it would be within ½ mile of an 
existing public drinking water well in an adjacent 
campground; and (b) it could potentially be located 
within 1000 feet of a private drinking water well or 
over or within flow path of a potential public 
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(g) within 1000 feet or in flow path of 
private drinking water well, (h) in flow path 
of potential private underground drinking 
water source, or (i) without a 200-foot 
buffer zone to fenceline.  Potential public 
drinking water source is defined as 
groundwater capable of yielding ≥ 100 
gpm and having < 10,000 mg/L of TDS; 
potential private drinking water source is 
defined as groundwater capable of 
yielding 2 to 100 gpm and having < 
10,000 mg/L of TDS. 

drinking water source or within flow path of an 
existing private drinking water well or a potential 
private drinking water source – all of which would 
be investigated during design.   

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
hazardous waste 
landfills  

310 CMR 30.602 

310 CMR 30.620 

310 CMR 30.580 

310 CMR 30.590 

Requirements for design, operation, 
closure and post-closure care of landfills 
used for disposal of hazardous waste. 

Same as above. In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, the facility 
would meet these requirements, including double 
liner/leachate collection system requirement.   

310 CMR 30.660 Groundwater protection requirements for 
hazardous waste landfills, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and 
potential alternate limits.  

In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, the facility 
would have groundwater monitoring system and 
program consistent with these requirements.    

Massachusetts air 
pollution control 
requirements 

310 CMR 7.09 Prohibits person engaged in dust-
generating activities from creating 
condition of air pollution, defined as air 
concentrations that would cause a 
nuisance, be injurious or potentially 
injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of 
life and property or conduct of business.  

Applicable to activities 
generating dust. 

Would be attained through use of dust control 
measures during construction and operation of the 
facility and through monthly air monitoring for 
PCBs and daily air monitoring for particulate matter 
during facility operations, along with response 
actions if certain action levels are exceeded. 
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To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release 
of materials containing PCBs at 
concentration of 50 mg/kg or greater. 

To be considered for any 
new PCB spills that occur 
during the work. 

Would be considered in the event of any new PCB 
spill that occurs during the construction or 
operation of the Upland Disposal Facility. 
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Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly associated 
with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate non-
carcinogenic hazards purportedly 
associated with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for PCBs 
based on the pathway of exposure. 

To be considered. Considered in establishing EPA’s Cancer 
Slope Factors.  May be considered by 
EPA in selecting disposition option for 
removed sediments and soils.  

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for assessing 
potential cancer risks from exposure to 
pollutants and other environmental 
agents. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils.  

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens (EPA, 2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated with 
early-life exposures, including an 
adjustment for carcinogens acting 
through a mutagenic mode of action. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 
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Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Health Risks from Dioxin 
and Related Compounds:  
Evaluation of the EPA 
Reassessment (National 
Research Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research Council of 
EPA’s reassessment of exposures to 
and purported risks of dioxin and dioxin-
like congeners (including PCBs), 
including use of linear, no threshold 
extrapolation procedure.  

To be considered. Should be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material to 
waters of the United States: (a) there must be 
no practicable alternative with less adverse 
impact on aquatic ecosystem; (b) discharge 
cannot cause or contribute to violation of state 
water quality standard or toxic effluent 
standard; (c) discharge cannot jeopardize the 
existence of any threatened or endangered 
(T&E) species; (d) discharge cannot cause or 
contribute to significant degradation of waters 
of the U.S., including significant adverse 
effects on human health or welfare, aquatic 
life, aquatic ecosystem, or recreational, 
aesthetic, and economic values; and (e) 
discharger must take appropriate and 
practicable steps to minimize or mitigate 
potential adverse effects on aquatic 
ecosystem.  

The maximum operational 
footprint for an Upland 
Disposal Facility at the 
Forest Street Site would 
require building a new 
crossing of small stream 
(Goose Pond Brook) in the 
southern portion of the site 
for an access road, and 
doing so may involve 
discharge of dredge or fill 
material to that stream.  If 
so, these regulations would 
be applicable to that 
discharge. 

If the construction of an Upland Disposal 
Facility at the Forest Street Site would require 
discharge of dredge or fill material to a stream 
in the course of building a new stream 
crossing: 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse 
impact on the aquatic ecosystem, or waive 
that requirement.   

(b)  This activity would not be expected to 
cause or contribute to a violation of a state 
water quality standard or toxic effluent 
standard.  

(c)  Review of available information indicates 
that there are no federal T&E species in the 
area of this site.  Thus, the facility would not 
jeopardize the existence of any such species.  

(d)  The construction and use of this stream 
crossing would not be expected to cause 
significant degradation of waters of the U.S.    

(e)  Appropriate and practicable steps would 
be taken during construction of the stream 
crossing, including use of erosion and 
sedimentation control measures, to minimize 
or mitigate potential adverse effects on the 
aquatic ecosystem.  
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project involving discharge of dredge or fill 
material to waters of the United States will 
have unavoidable adverse impacts on the 
aquatic ecosystem after all appropriate and 
practicable steps have been taken to avoid or 
minimize the impacts, responsible party must 
implement compensatory mitigation (as 
described in Table T-2.b).  

If construction of an Upland 
Disposal Facility at this site 
would require building a new 
stream crossing that would 
involve a discharge of 
dredge or fill material to that 
stream, these regulations 
would be applicable to that 
discharge. 

If these regulations are applicable, they would 
be met, because the building of a stream 
crossing would not be expected to cause any 
unavoidable loss of or long-term adverse 
impacts to the aquatic ecosystem, and thus no 
compensatory mitigation would be necessary. 

 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account the 
project’s effect on properties (including a site, 
building, structure, or object) included or 
eligible for inclusion in the National Register of 
Historic Places (NRHP).  This requires:  (a) 
consultation with the State and/or Tribal 
Historic Preservation Offices; (b) identification 
of the project’s “area of potential effects”; (c) 
identification of any listed or eligible historic 
(including archaeological) property within that 
area that could be affected by the project; (d) if 
there is such property, determination of 
whether the project would have an adverse 
impact on the property; (e) if so, evaluation of 
alternatives to avoid, minimize, or mitigate the 
adverse impacts; and (f) agreement on such 
measures or, failing agreement, 
implementation of such measures identified by 
the authorizing agency. 

Applicable to EPA; relevant 
and appropriate to federally 
authorized work in areas 
where property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Forest Street Site would be evaluated through:  
consultation by EPA with the State and 
Historic Preservation Office (and, if applicable, 
any pertinent Tribal Historic Preservation 
Office); determination of the “area of potential 
effects” of the Upland Disposal Facility and the 
potential for that area to contain properties 
included or eligible for inclusion in NRHP; 
determination of whether the facility would 
have an adverse impact on such a property; 
and if so, evaluation – and, as appropriate, 
implementation – of alternatives to avoid, or 
measures to minimize or mitigate, the adverse 
impacts. 
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Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that 
a federal or federally authorized project may 
cause the loss or destruction of archaeological 
or historic data, it must notify Department of 
Interior (DOI).  If DOI determines that the data 
are significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover 
and preserve such data as necessary in the 
public interest.  

Applicable to EPA; relevant 
and appropriate to federally 
authorized work in areas 
where archaeological or 
historic data may be 
present. 

If it is determined that construction of the 
Upland Disposal Facility at this site could 
cause the loss or destruction of archaeological 
or historic data, it is anticipated that EPA 
would notify DOI as required.    

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act) 

314 CMR 9.06 For discharge of dredged or fill material to 
waters of the U.S. in Massachusetts:  (a) no 
such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) appropriate 
and practicable steps must be taken to avoid 
and minimize adverse effects on land under 
water and on wetlands; (c) there must be no 
discharge that would adversely affect 
estimated habitat of rare wildlife species under 
Wetlands Protection Act; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) there 
must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

If construction of an Upland 
Disposal Facility at the 
Forest Street Site would 
require building a new 
stream crossing that would 
involve a discharge of 
dredge or fill material to that 
stream, these regulations 
would be applicable to that 
discharge. 

If the construction of an Upland Disposal 
Facility at the Forest Street Site would require 
discharge of dredge or fill material to a stream 
in the course of building a stream crossing: 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse 
impact on the aquatic ecosystem, or waive 
that requirement.   

(b)  Appropriate and practicable steps would 
be taken during construction of the stream 
crossing, including use of erosion and 
sedimentation control measures, to minimize 
or mitigate potential adverse effects on the 
aquatic ecosystem.   

(c)  This activity would not adversely affect 
estimated habitat of rare wildlife species 
because the stream crossing location is not 
within the state-mapped estimated habitat of 
any state-listed wildlife species.  

(d)  Stormwater discharges would be 
controlled with BMPs during construction and 
use of the stream crossing.  
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(e)  It is not expected that the stream crossing 
would cause substantial long-term adverse 
impacts to the integrity of surface water.   

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q) 

310 CMR 10.54 -
10.58 & 10.60 

310 CMR 10.59  

Under 310 CMR 10.53(3)(q), actions in 
resource areas responding to the release or 
threat of release of hazardous materials are 
authorized as a “limited project” if they: (a) 
have no practicable alternative, consistent with 
the MCP, that would be less damaging to 
resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes to resource areas, using 
BMPs during construction (including 
prevention of erosion/siltation); implementing 
mitigating measures, providing compensatory 
storage for lost flood storage capacity, 
avoiding flow restrictions that would increase 
flood stage or velocity, substantially restoring 
disturbed vegetation, and working in resource 
areas only when the ground is sufficiently 
stable to support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 -
10.58 and 10.60 would apply.  

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species. 

The maximum operational 
footprint for an Upland 
Disposal Facility at the 
Forest Street Site would 
require building a new 
stream crossing of Goose 
Pond Brook and would be 
within the 100-foot buffer of 
that stream.  In addition, 
portions of both the 
minimum and maximum 
operational footprints for the 
facility would be within the 
200-foot Riverfront Area of 
Goose Pond Brook (which is 
a resource area under this 
Act).  Thus, the 
requirements of this Act and 
regulations would be 
applicable to the 
construction activities within 
these resource areas. 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse 
impact on resource areas, or waive the 
requirement that there be no such alternative.  

(b)  Appropriate and practicable steps would 
be taken during construction, including use of 
erosion and sedimentation control measures, 
to minimize or mitigate potential adverse 
effects on the resource area(s).   

(c)  Construction activities would not adversely 
affect estimated habitat of rare wildlife species 
because they would not occur within or affect 
the state-mapped estimated habitat of any 
state-listed wildlife species.  

(d)  If the construction activities in resource 
areas were not considered a “limited project,” 
they might not meet some of the requirements 
of 310 CMR 10.54 – 10.58 and 10.60 – e.g., 
the requirement to maintain a 100-foot wide 
area of undisturbed vegetation along the 
stream in a Riverfront Area (with certain 
exceptions) (10.58(4)(d)1.).  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts 
Historical Commission (MHC) (or the project 
proponent may notify MHC) if the project has 
an area of potential impact that could cause a 
change in the historical, architectural, 
archaeological, or cultural qualities possessed 
by a property listed in the State Register of 
Historic Places.  If MHC determines that the 
project will have an adverse impact on such a 
property listed in the State Register, the state 
body, project proponent, and MHC must 
consider “prudent and feasible alternatives” 
that could eliminate, minimize, or mitigate the 
adverse effects.  If there are, such alternatives 
will be specified in an agreement among those 
parties; and if there is no agreement, project 
cannot proceed until state body or project 
proponent responds to the MHC.  

Applicable to State; relevant 
and appropriate to State-
authorized projects in areas 
where the work would have 
an area of potential impact 
on property(ies) listed in 
State Register.   

An evaluation would be made through 
consultation with the MHC (and, if applicable, 
any pertinent Tribal Historic Preservation 
Office) as to whether the construction or 
operation of the Upland Disposal Facility at the 
Forest Street Site would adversely affect any 
property listed in the State Register of Historic 
Places.  If it would, the substantive provisions 
of these regulations would be met.   

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to minimize 
harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, it 
is to be considered (TBC), 
rather than an ARAR.  
However, as an order of the 
President, it is applicable to 
and binding on EPA.  Thus, 
if construction of an Upland 
Disposal Facility at this site 
would require building a new 
stream crossing, this Order 
would be applicable to EPA. 

If this Order is applicable, EPA would need to 
find that there is no practicable alternative with 
less adverse impact on wetlands or else to 
waive that requirement.  The construction of a 
stream crossing would implement all 
practicable measures, including erosion and 
sedimentation controls, to minimize harm to 
wetlands.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

TSCA regulations on 
disposal of PCB 
Remediation Waste 
in landfill 

40 CFR 
761.50(d)(4) 

40 CFR 761.61(b) 
& (c) 

40 CFR 761.75 

Section 761.75(b) establishes standards 
and requirements for chemical waste 
landfills used for disposal of PCBs, 
including siting, design, operation, and 
monitoring requirements.  Any of these 
requirements may be waived by EPA 
under § 761.75(c)(4) if EPA finds that that 
requirement is not necessary to protect 
against unreasonable risk of injury to 
health or the environment.  In addition, § 
761.61(c) allows for risk-based approval 
of alternate method of disposal of non-
liquid PCB Remediation Waste if EPA 
finds that such method will not pose an 
unreasonable risk of injury to health or the 
environment.  As another alternative, 
dredged material with < 50 mg/kg may be 
disposed of in accordance with permit 
under § 404 of Clean Water Act or 
equivalent (§ 761.61(b)(3)).   

Applicable to disposal of 
PCB Remediation Waste 
in local Upland Disposal 
Facility. 

Construction and operation of local Upland 
Disposal Facility at Forest Street Site would meet 
the siting, design, and operation requirements of § 
761.75, with the following qualifications:  (a) While 
the site would not meet the location requirements 
of § 761.75(b)(1) relating to the permeability and 
characteristics of the existing soil, the facility would 
include a liner with equivalent impermeability, as 
allowed (with EPA approval) under § 761.75(b)(2).  
(b) The site may not meet certain of the hydrologic 
requirements of § 761.75(b)(3) relating to the depth 
of the groundwater table or its connection to 
surface water (which would be investigated during 
design); however, the facility would have a double 
liner and leachate collection system to prevent 
impacts to groundwater.  (c) The site would not 
meet the topography requirement of § 761.75(b)(5) 
that a TSCA landfill be located in an area of low to 
moderate relief to minimize erosion, landslides, 
and slumping; however, controls would be 
implemented to minimize such occurrences.  To 
the extent that any of these specific requirements 
could not be met, construction and operation of the 
facility could still meet the TSCA regulations 
through an EPA determination that the facility 
meets the substantive criteria for a waiver of that 
requirement under § 761.75(c)(4) or for a risk-
based approval of the facility location and design 
under § 761.61(c).     

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards 
and procedures for removing PCBs from 
water, organic liquids, and various types 
of surfaces. 

Applicable to 
decontamination of 
equipment used in 
handling of PCB-
containing materials. 

Would be attained through use of proper 
decontamination procedures. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Clean Water Act – 
NPDES regulations 
(storm water 
discharges) 

40 CFR  
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must 
be employed to control pollutants in 
stormwater discharges during 
construction activities.  

Applicable to stormwater 
discharges during 
construction and operation 
of Upland Disposal 
Facility.  

Would be attained through use of BMPs, including 
stormwater diversion berms, stormwater detention 
basins, and drainage swales, to control erosion 
from stormwater discharges during construction 
and operation of Upland Disposal Facility and 
following closure of that facility. 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out 
by it is not likely to jeopardize the 
continued existence of a listed threatened 
or endangered (T&E) species or result in 
destruction or adverse modification of 
critical habitat, unless an exemption is 
granted.  If a listed species or critical 
habitat may be present in the action area, 
the steps set forth in the regulations must 
be followed.   

Applicable to EPA; 
relevant and appropriate to 
federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because the area of the Forest 
Street Site identified for potential use for Upland 
Disposal Facility does not contain any federally 
listed T&E species or their critical habitat, and thus 
construction of facility would not adversely affect 
such species or habitat.   

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under RCRA.  Note that 
Sec. 261.24 identifies concentrations of 
contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure 
(TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
soils to be placed in 
Upland Disposal Facility 
would constitute 
hazardous waste. 

Based on prior experience at other portions of this 
site, it is not anticipated that the excavated 
sediments and soils to be placed in the Upland 
Disposal Facility would constitute RCRA 
characteristic hazardous waste.  However, 
representative TCLP testing of those 
sediments/soils would be conducted during design 
to confirm that result. 



 
 
 

Table T-3.f:  Alternative TD 3 (Local Upland Disposal) at Forest Street Site – Potential Action-Specific ARARs *  
 

*   This table does not repeat the ARARs listed as potential Location-Specific ARARs in Table T-3.e. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 
 

Page 46 of 107  
 

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that 
constitute hazardous waste (e.g., 
requirements for waste analysis, security, 
precautions to prevent accidental ignition 
or reaction of wastes, preventing washout 
of units in floodplain by 100-year flood).  
(These requirements are in lieu of Part 
264, Subparts B, C, and D.)   

These requirements would 
not be expected to apply to 
Upland Disposal Facility if, 
as expected, the 
excavated sediments and 
soils do not constitute 
RCRA hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these requirements would 
be relevant and 
appropriate to disposal 
facility.    

In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, these 
requirements would be met. 

RCRA requirements 
for hazardous waste 
management 
facilities – technical 
requirements for 
landfills 

40 CFR Part 264, 
Subpart N 

40 CFR 264.111  

40 CFR 264.117 

Design, operating, closure, and post-
closure requirements for disposal of 
hazardous waste in landfills. 

Same as above. In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, the Upland 
Disposal Facility would meet these requirements, 
including requirements for double liner/leachate 
collection system.  

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F  

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles 
outside structures; alternate limits allowed 
under 40 CFR 264.94(b); and 
requirements for groundwater monitoring 
systems. 

Same as above. In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, the Upland 
Disposal Facility would have groundwater 
monitoring system and program consistent with 
these requirements.    
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA requirements 
for hazardous waste 
management 
facilities – technical 
requirements for 
tanks 

40 CFR 264, 
Subpart J 

Design, operating, closure, and post-
closure requirements for storage or 
disposal of hazardous waste in tanks. 

Relevant and appropriate 
to storage of leachate that 
constitutes RCRA 
hazardous waste (if any) in 
tanks. 

If these requirements apply and if leachate stored 
in tanks at the Upland Disposal Facility should 
constitute RCRA hazardous waste, these 
requirements would be met. 

RCRA land disposal 
restrictions 

40 CFR Part 268 Establishes prohibitions and restrictions 
on, and treatment standards for, land 
disposal of certain hazardous wastes 
unless location of disposition is part of 
Corrective Action Management Unit 
(CAMU) under § 264.552 or part of Area 
of Contamination (AOC) under EPA’s 
AOC policy.  Includes specific alternate 
treatment standards for contaminated soil 
(which includes sediments under the 
definition of soil in § 268.2(k)); these are 
set forth in § 268.49.  Under these 
standards, treatment would not be 
required if concentrations are less than 10 
times the Universal Treatment Standards.  
Otherwise, treatment would be required to 
achieve 90% reduction in total 
concentrations for non-metals and in 
leachate concentrations for metals.  

These restrictions would 
not be expected to apply if, 
as expected, the 
excavated materials to be 
placed in the Upland 
Disposal Facility do not 
constitute RCRA 
hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these restrictions would be 
applicable to disposal of 
such materials.   

Note:  CAMU concept 
unlikely to apply since 
Forest Street Site is not on 
contiguous property under 
control of owner where 
waste originated (see § 
264.552).  AOC policy 
unlikely to apply to Forest 
Street Site since it is not 
within overall area of 
dispersed contamination.  

In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, and if they 
would require treatment under the alternate 
standards for contaminated soil in § 268.49, 
placement of such waste in that facility would not 
meet these restrictions, because TD 3 would not 
involve treatment.  In that case, either the 
treatment requirement should be waived as 
technically impracticable for TD 3 or the materials 
could not be placed in the Upland Disposal Facility.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

State ARARs 

Massachusetts 
Endangered Species 
Act and regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity in a designated 
Priority Habitat for a state-listed rare 
species or other area where such a 
species has occurred may not result in a 
“take” of such a species.   

Note:  While the MESA regulations 
contain a provision (§ 10.23) authorizing 
the Mass. DFW to permit a “take” under 
certain conditions, that provision is not an 
ARAR, as discussed in the Revised CMS 
Report (Section 5.4).  

Applicable to activities in a 
State-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence of 
a state-listed species. 

Would be attained because the area of the Forest 
Street Site identified for potential use for Upland 
Disposal Facility does not include any state-
mapped Priority Habitat, as shown on Figure T-3, 
and GE is not aware of any other information 
indicating the presence of a state-listed species 
within this area.        

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under state law.   

Note that wastes that contain PCBs > 50 
mg/kg (which are listed wastes) are 
exempt from the state hazardous waste 
management regulations so long as they 
are managed in compliance with EPA’s 
TSCA regulations (40 CFR Part 761) (see 
310 CMR 30.501(3)(a)).  (Materials that 
constitute state hazardous wastes on 
other grounds are referred to in this table 
as “non-PCB state hazardous waste.”)  

Note also that, under the Massachusetts 
Contingency Plan (MCP), the on-site 
disposal of contaminated media 
constituting hazardous waste as part of a 
remedial action under the MCP (including 
its “adequately regulated” provisions) is 
exempt from the state hazardous waste 
regulations unless MDEP determines that 

Applicable to determining 
whether excavated 
sediments or soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
site, it is not anticipated that excavated sediments 
or soils to be placed in the Upland Disposal Facility 
would constitute non-PCB state hazardous waste.  
However, representative TCLP testing of those 
sediments/soils would be conducted during design 
to confirm that result. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

compliance with those regulations is 
required (310 CMR 40.0033(5)).  

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous 
waste management facilities (for waste 
analysis, security, emergency prevention 
and response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements would 
not apply to the Upland 
Disposal Facility if, as 
expected, the excavated 
sediments and soils do not 
constitute non-PCB state 
hazardous waste.  Further, 
even if they did constitute 
such waste, the facility 
would be exempt from 
these requirements under 
the MCP unless MDEP 
determines otherwise.  
However, if some 
materials did constitute 
such hazardous waste and 
the facility was not exempt 
under the MCP, these 
requirements would be 
applicable to the disposal 
facility.   

In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, these 
requirements would be met. 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for hazardous waste 
landfills 

310 CMR 
30.701(6), 
30.702, 
30.703(2)-(4), 
30.704, 
30.705(1), (3) & 
(6), 
30.706 
 

Location standards for hazardous waste 
landfills, including that active portion of 
such facility may not be constructed (a) in 
500-year floodplain, (b) in watershed of 
Class A surface waters, (c) in wetlands, 
(d) in any waterbody, (e) within ½ mile or 
a delineated Zone 2 of a public water 
supply well, (f) on land overlying or in flow 
path of an actual, planned, or potential 
public underground drinking water source, 
(g) within 1000 feet or in flow path of 
private drinking water well, (h) in flow path 

Same as above. In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, the facility 
at Forest Street Site would meet these standards, 
except that it could potentially be located within 
1000 feet of a private drinking water well or over or 
within flow path of a potential public drinking water 
source or within flow path of an existing private 
drinking water well or a potential private drinking 
water source – all of which are matters that would 
be investigated during design.    
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

of potential private underground drinking 
water source, or (i) without a 200-foot 
buffer zone to fenceline.  Potential public 
drinking water source is defined as 
groundwater capable of yielding ≥ 100 
gpm and having < 10,000 mg/L of TDS; 
potential private drinking water source is 
defined as groundwater capable of 
yielding 2 to 100 gpm and having < 
10,000 mg/L of TDS. 

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
hazardous waste 
landfills  

310 CMR 30.602 

310 CMR 30.620 

310 CMR 30.580 

310 CMR 30.590 

Requirements for design, operation, 
closure and post-closure care of landfills 
used for disposal of hazardous waste. 

Same as above. In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, the facility 
would meet these requirements, including double 
liner/leachate collection system requirement.   

310 CMR 30.660 Groundwater protection requirements for 
hazardous waste landfills, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and 
potential alternate limits.  

In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP,  the 
facility would have groundwater monitoring system 
and program consistent with these requirements.    

Massachusetts air 
pollution control 
requirements 

310 CMR 7.09 Prohibits person engaged in dust-
generating activities from creating 
condition of air pollution, defined as air 
concentrations that would cause a 
nuisance, be injurious or potentially 
injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of 
life and property or conduct of business.  

Applicable to activities 
generating dust. 

Would be attained through use of dust control 
measures during construction and operation of the 
facility and through monthly air monitoring for 
PCBs and daily air monitoring for particulate matter 
during facility operations, along with response 
actions if certain action levels are exceeded.  
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To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release 
of materials containing PCBs at 
concentration of 50 mg/kg or greater. 

To be considered for any 
new PCB spills that occur 
during the work. 

Would be considered in the event of any new PCB 
spill that occurs during the construction or 
operation of the Upland Disposal Facility. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly associated 
with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate non-
carcinogenic hazards purportedly  
associated with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for PCBs 
based on the pathway of exposure. 

To be considered. Considered in establishing EPA’s Cancer 
Slope Factors.  May be considered by 
EPA in selecting disposition option for 
removed sediments and soils.  

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for assessing 
potential cancer risks from exposure to 
pollutants and other environmental 
agents. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils.  

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens (EPA, 2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated with 
early-life exposures, including an 
adjustment for carcinogens acting 
through a mutagenic mode of action. 

To be considered. May be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Health Risks from Dioxin 
and Related Compounds:  
Evaluation of the EPA 
Reassessment (National 
Research Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research Council of 
EPA’s reassessment of exposures to 
and purported risks of dioxin and dioxin-
like congeners (including PCBs), 
including use of linear, no threshold 
extrapolation procedure.  

To be considered. Should be considered by EPA in selecting 
disposition option for removed sediments 
and soils. 
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Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material to waters 
of the United States: (a) there must be no 
practicable alternative with less adverse impact 
on aquatic ecosystem (including wetlands); (b) 
discharge cannot cause or contribute to violation 
of state water quality standard or toxic effluent 
standard; (c) discharge cannot jeopardize the 
existence of any threatened or endangered (T&E) 
species; (d) discharge cannot cause or contribute 
to significant degradation of waters of the U.S., 
including significant adverse effects on human 
health or welfare, aquatic life, aquatic ecosystem, 
or recreational, aesthetic, and economic values; 
and (e) discharger must take appropriate and 
practicable steps to minimize or mitigate potential 
adverse effects on aquatic ecosystem.  

The maximum (but not 
minimum) operational 
footprint for an Upland 
Disposal Facility at the 
Rising Pond Site would 
impact a small (0.5-acre) 
forested wetland.  It is 
unknown whether this 
wetland would constitute 
a water of the United 
States subject to these 
regulations (an issue that 
would be investigated 
during design).  If it 
would, these regulations 
would be applicable to 
any filling of this wetland 
as part of TD 3. 

If the operational footprint of the Upland 
Disposal Facility is large enough to impact the 
small wetland described in the prior column, 
and if that wetland constitutes a water of the 
U.S.: 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse 
impact on wetlands, or waive that requirement.   

(b)  The facility would not cause or contribute 
to a violation of a state water quality standard 
or toxic effluent standard.  

(c)  Review of available information indicates 
that there are no federal T&E species in the 
area of this site.  Thus, the facility would not 
jeopardize the existence of any such species.  

(d)  The use of this site would not cause 
significant degradation of waters of the U.S. 
apart from the filling of the wetland.  If that is 
considered a significant adverse effect, the 
prohibition on actions with such effects would 
not be met.    

(e)  Appropriate and practicable steps would 
be taken during construction and use of the 
Upland Disposal Facility to minimize or 
mitigate potential adverse ecological effects, 
but could not avoid impacting the wetland 
described above.   
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33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If project 
involving discharge of dredge or fill material to 
waters of the United States will have unavoidable 
adverse impacts on the aquatic ecosystem after 
all appropriate and practicable steps have been 
taken to avoid or minimize the impacts, 
responsible party must implement compensatory 
mitigation (as described in Table T-2.b).  

Uncertain.  If the 
operational footprint of 
the Upland Disposal 
Facility at this site is 
large enough to impact 
the small wetland 
described above, and if 
that wetland is 
considered to constitute 
a water of the United 
States, these regulations 
would be applicable to 
the filling of this wetland 
as part of TD 3. 

If the operational footprint of the Upland 
Disposal Facility is large enough to impact the 
small wetland described above, and if that 
wetland is subject to these regulations, an 
assessment would be made as to whether the 
impact on this wetland is significant enough to 
trigger the requirement for compensatory 
mitigation.  If so, a compensatory mitigation 
plan would be necessary to address the 
unavoidable adverse impact of the Upland 
Disposal Facility on that wetland. 

National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or authorize a 
project must take into account the project’s effect 
on properties (including a site, building, structure, 
or object) included or eligible for inclusion in the 
National Register of Historic Places (NRHP).  
This requires:  (a) consultation with the State 
and/or Tribal Historic Preservation Offices; (b) 
identification of the project’s “area of potential 
effects”; (c) identification of any listed or eligible 
historic (including archaeological) property within 
that area that could be affected by the project; (d) 
if there is such property, determination of whether 
the project would have an adverse impact on the 
property; (e) if so, evaluation of alternatives to 
avoid, minimize, or mitigate the adverse impacts; 
and (f) agreement on such measures or, failing 
agreement, implementation of such measures 
identified by the authorizing agency. 

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

Rising Pond Site would be evaluated through:  
consultation by EPA with the State Historic 
Preservation Office (and, if applicable, any 
pertinent Tribal Historic Preservation Office); 
determination of whether the “area of potential 
effects” of the Upland Disposal Facility would 
include the Rising Paper Mill (which is listed in 
NRHP) or other properties included or eligible 
for inclusion in NRHP; determination of 
whether the facility would have an adverse 
impact on such a property; and if so, 
evaluation – and, as appropriate, 
implementation – of alternatives to avoid, or 
measures to minimize or mitigate, the adverse 
impacts.  



  
 
 

Table T-3.h:  Alternative TD 3 (Local Upland Disposal) at Rising Pond Site – Potential Location-Specific ARARs 
 

*   ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 
 

Page 56 of 107  
 

Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
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Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified that a 
federal or federally authorized project may cause 
the loss or destruction of archaeological or 
historic data, it must notify Department of Interior 
(DOI).  If DOI determines that the data are 
significant and may be irrevocably lost or 
destroyed, it is to conduct a survey and other 
investigation of the affected area and recover and 
preserve such data as necessary in the public 
interest.  
 

Applicable to EPA; 
relevant and appropriate 
to federally authorized 
work in areas where 
archaeological or historic 
data may be present. 

If it is determined that construction of the 
Upland Disposal Facility at the Rising Pond 
Site could cause the loss or destruction of 
archaeological or historic data, it is anticipated 
that EPA would notify DOI as required.    

State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act) 

314 CMR 9.06 For discharge of dredged or fill material to waters 
of the U.S. in Massachusetts:  (a) no such 
discharge is allowed if there is a practicable 
alternative with less adverse impact on aquatic 
ecosystem (including wetlands); (b) appropriate 
and practicable steps must be taken to avoid and 
minimize adverse effects on land under water 
and on wetlands; (c) there must be no discharge 
that would adversely affect estimated habitat of 
rare wildlife species under Wetlands Protection 
Act; (d) stormwater discharges must be controlled 
with best management practices (BMPs); and (e) 
there must be no substantial adverse impacts to 
physical, chemical, or biological integrity of 
surface waters. 

Uncertain.  If the 
operational footprint of 
the Upland Disposal 
Facility at this site is 
large enough to impact 
the small wetland 
described above, and if 
that wetland is 
considered to constitute 
a water of the United 
States, these regulations 
would be applicable to 
the filling of this wetland 
as part of TD 3. 

If the operational footprint of the Upland 
Disposal Facility is large enough to impact the 
small wetland described in the prior column, 
and if that wetland constitutes a water of the 
U.S.: 

 (a)  EPA would need to find that there is no 
practicable alternative with less adverse 
impact on wetlands, or waive that requirement.   

(b)  Appropriate and practicable steps would 
be taken during construction and use of the 
Upland Disposal Facility to minimize or 
mitigate potential adverse ecological effects, 
but could not avoid impacting the wetland 
described above. 

(c)  The operational footprint of the facility may 
adversely affect estimated habitat of rare 
wildlife species given that the maximum 
operational footprint is within the state-
mapped estimated habitat of a state-listed 
wildlife species (wood turtle).  If it does, the 
prohibition on projects with an adverse effect 
on such habitat would not be met.  
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(d)  Stormwater discharges would be 
controlled with BMPs during construction and 
use of the Upland Disposal Facility and 
following closure.  

(e)  It is not expected that the facility would 
cause substantial long-term adverse impacts 
to the integrity of surface water.   

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q) 

310 CMR 10.54 -
10.58 & 10.60 

310 CMR 10.59  

 

Under 310 CMR 10.53(3)(q), actions in resource 
areas responding to the release or threat of 
release of hazardous materials are authorized as 
a “limited project” if they: (a) have no practicable 
alternative, consistent with the MCP, that would 
be less damaging to resource areas; and (b) 
avoid or minimize impacts to resource areas, 
including, to the maximum extent practicable, 
minimizing hydrological changes to resource 
areas, using BMPs during construction (including 
prevention of erosion/siltation); implementing 
mitigating measures, providing compensatory 
storage for lost flood storage capacity, avoiding 
flow restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas only 
when the ground is sufficiently stable to support 
the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 10.54 -
10.58 and 10.60 would apply.  
In either case, under 310 CMR 10.59, the action 
must have no adverse effect on estimated habitat 
of rare wildlife species. 

The maximum (but not 
minimum) operational 
footprint for an Upland 
Disposal Facility at this 
site would impact the 
small forested wetland 
described above and, if 
the adjacent section of 
Rising Pond is 
determined to constitute 
a river under this Act, 
would impact a portion of 
the 200-foot Riverfront 
Area (a resource area 
under this Act).  Under 
that footprint, these 
regulations would be 
applicable to construction 
activities in those areas. 

If the operational footprint of the Upland 
Disposal Facility is large enough to impact the 
small wetland and Riverfront Area described in 
the prior column, then: 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse 
impact on resource areas, or waive the 
requirement that there be no such alternative.  

(b)  Appropriate and practicable steps would 
be taken during construction and use of the 
Upland Disposal Facility to minimize or 
mitigate potential adverse effects on the 
resource area(s), but could not avoid 
impacting the small wetland. 

(c)  The operational footprint of the facility may 
adversely affect estimated habitat of rare 
wildlife species given that the maximum 
operational footprint is within the state-
mapped estimated habitat of a state-listed 
wildlife species (wood turtle).  If it does, the 
prohibition on projects with an adverse effect 
on such habitat would not be met. 

(d)  In addition, if the implementation of TD 3 
at the Rising Pond Site were not considered a 
“limited project,” it might not meet some of the 
requirements of 310 CMR 10.54 – 10.58 and 
10.60 – e.g.,  the prohibition on loss of > 5000 
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square feet of bordering vegetated wetlands 
(10.55(4)(a)&(b)), the requirement to maintain 
a 100-foot wide area of undisturbed vegetation 
along the river in a Riverfront Area (with 
certain exceptions) (10.58(4)(d)1.) – 
depending on the size of the operational 
footprint and the types and size of resource 
areas affected.  

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize a 
project must notify the Massachusetts Historical 
Commission (MHC) (or the project proponent 
may notify MHC) if the project has an area of 
potential impact that could cause a change in the 
historical, architectural, archaeological, or cultural 
qualities possessed by a property listed in the 
State Register of Historic Places.  If MHC 
determines that the project will have an adverse 
impact on a property listed in the State Register, 
the state body, project proponent, and MHC must 
consider “prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the adverse 
effects.  If there are, such alternatives will be 
specified in an agreement among those parties; 
and if there is no agreement, project cannot 
proceed until state body or project proponent 
responds to the MHC.  

Applicable to State; 
relevant and appropriate 
to State-authorized 
projects in areas where 
the work would have an 
area of potential impact 
on property(ies) listed in 
State Register.   

An evaluation would be made through 
consultation with the MHC (and, if applicable, 
any pertinent Tribal Historic Preservation 
Office) as to whether the construction or 
operation of the Upland Disposal Facility at the 
Rising Pond Site would adversely affect the 
Rising Paper Mill, which is listed in the State 
Register of Historic Places, or any other 
properties listed in that Register.  If it would, 
the substantive provisions of these regulations 
would be met.  
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To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

 

 

A federal agency must avoid undertaking or 
providing assistance for construction in wetlands 
unless:  (a) there is no practicable alternative; 
and (b) the proposed action includes all 
practicable measures to minimize harm to 
wetlands. 

Since this Executive 
Order was not formally 
promulgated after notice-
and-comment 
rulemaking, it is to be 
considered (TBC), rather 
than an ARAR.  
However, as an order of 
the President, it is 
applicable to and binding 
on EPA.  Thus, if the 
operational footprint of 
the Upland Disposal 
Facility at this site is 
large enough to impact 
the small wetland 
described above, and if 
that wetland is found to 
meet the definition of a 
wetland under this Order, 
this Order would be 
applicable to EPA. 

If the operational footprint of the Upland 
Disposal Facility is large enough to impact the 
small wetland described above, and if that 
wetland is subject to this Executive Order, 
EPA would need to find that there is no 
practicable alternative with less adverse 
impact on wetlands and that the project 
includes all practicable measures to minimize 
harm to wetlands, or else waive those 
requirements.  
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Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

TSCA regulations on 
disposal of PCB 
Remediation Waste 
in landfill 

40 CFR 
761.50(d)(4) 

40 CFR 761.61(b) 
& (c) 

40 CFR 761.75 

Section 761.75(b) establishes standards 
and requirements for chemical waste 
landfills used for disposal of PCBs, 
including siting, design, operation, and 
monitoring requirements.  Any of these 
requirements may be waived by EPA 
under § 761.75(c)(4) if EPA finds that that 
requirement is not necessary to protect 
against unreasonable risk of injury to 
health or the environment.  In addition, § 
761.61(c) allows for risk-based approval 
of alternate method of disposal of non-
liquid PCB Remediation Waste if EPA 
finds that such method will not pose an 
unreasonable risk of injury to health or the 
environment.  As another alternative, 
dredged material with < 50 mg/kg may be 
disposed of in accordance with permit 
under § 404 of Clean Water Act or 
equivalent (§ 761.61(b)(3)).   

Applicable to disposal of 
PCB Remediation Waste 
in local Upland Disposal 
Facility. 

Construction and operation of local Upland 
Disposal Facility at Rising Pond Site would meet 
the siting, design, and operation requirements of § 
761.75 with the following qualifications:  (a) While 
the site would not meet the location requirements 
of § 761.75(b)(1) relating to the permeability and 
characteristics of the existing soil, the facility would 
include a liner with equivalent impermeability, as 
allowed (with EPA approval) under § 761.75(b)(2).  
(b) The site may not meet certain of the hydrologic 
requirements of § 761.75(b)(3) relating to the depth 
of the groundwater table or its connection to 
surface water, which would be investigated during 
design.  However, the facility would have a double 
liner and leachate collection system to prevent 
impacts to groundwater.  Even if any of these 
specific requirements could not be met, 
construction and operation of the facility could still 
meet the TSCA regulations through an EPA 
determination that the facility meets the 
substantive criteria for a waiver of that requirement 
under § 761.75(c)(4) or for a risk-based approval of 
the facility location and design under § 761.61(c).    

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards 
and procedures for removing PCBs from 
water, organic liquids, and various types 
of surfaces. 

Applicable to 
decontamination of 
equipment used in 
handling of PCB-
containing materials. 

Would be attained through use of proper 
decontamination procedures. 
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Clean Water Act – 
NPDES regulations 
(storm water 
discharges) 

40 CFR  
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must 
be employed to control pollutants in 
stormwater discharges during 
construction activities.  

Applicable to stormwater 
discharges to river during 
construction and operation 
of Upland Disposal 
Facility.  

Would be attained through use of BMPs, including 
stormwater diversion berms, stormwater detention 
basins, and drainage swales, to control erosion 
from stormwater discharges during construction 
and operation of Upland Disposal Facility and 
following closure of that facility. 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out 
by it is not likely to jeopardize the 
continued existence of a listed threatened 
or endangered (T&E) species or result in 
destruction or adverse modification of 
critical habitat, unless an exemption is 
granted.  If a listed species or critical 
habitat may be present in the action area, 
the steps set forth in the regulations must 
be followed.   

Applicable to EPA; 
relevant and appropriate to 
federally authorized 
actions (if any) that are 
likely to jeopardize the 
continued existence of a 
federally listed T&E 
species or result in 
destruction or adverse 
modification of critical 
habitat. 

Would be attained because the area of Rising 
Pond Site identified for potential use for Upland 
Disposal Facility does not contain any federally 
listed T&E species or their critical habitat, and thus 
construction of facility would not adversely affect 
such species or habitat.  

Resource 
Conservation and 
Recovery Act 
(RCRA) regulations 
on identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under RCRA.  Note that 
Sec. 261.24 identifies concentrations of 
contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure 
(TCLP).  

Relevant and appropriate 
to determining whether 
excavated sediments or 
soils to be placed in 
Upland Disposal Facility 
would constitute 
hazardous waste. 

Based on prior experience at other portions of this 
site, it is not anticipated that the excavated 
sediments and soils to be placed in the Upland 
Disposal Facility would constitute RCRA 
characteristic hazardous waste.  However, 
representative TCLP testing of those 
sediments/soils would be conducted during design 
to confirm that result. 
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RCRA regulations 
for hazardous waste 
management 
facilities – general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that 
constitute hazardous waste (e.g., 
requirements for waste analysis, security, 
precautions to prevent accidental ignition 
or reaction of wastes, preventing washout 
of units in floodplain by 100-year flood).  
(These requirements are in lieu of Part 
264, Subparts B, C, and D.)   

These requirements would 
not be expected to apply to 
the Upland Disposal 
Facility if, as expected, the 
excavated sediments and 
soils do not constitute 
RCRA hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these requirements would 
be relevant and 
appropriate to the disposal 
facility.    

In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, these 
requirements would be met. 

RCRA requirements 
for hazardous waste 
management 
facilities – technical 
requirements for 
landfills 

40 CFR Part 264, 
Subpart N 

40 CFR 264.111  

40 CFR 264.117 

Design, operating, closure, and post-
closure requirements for disposal of 
hazardous waste in landfills. 

Same as above. In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, the Upland 
Disposal Facility would meet these requirements, 
including requirements for double liner/leachate 
collection system.  

RCRA regulations 
for hazardous waste 
management 
facilities – 
groundwater 
protection 

40 CFR Part 264, 
Subpart F  

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles 
outside structures; alternate limits allowed 
under 40 CFR 264.94(b); and 
requirements for groundwater monitoring 
systems. 

Same as above. In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, the Upland 
Disposal Facility would have groundwater 
monitoring system and program consistent with 
these requirements.    
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RCRA requirements 
for hazardous waste 
management 
facilities – technical 
requirements for 
tanks 

40 CFR 264, 
Subpart J 

Design, operating, closure, and post-
closure requirements for storage or 
disposal of hazardous waste in tanks. 

Relevant and appropriate 
to storage of leachate that 
constitutes RCRA 
hazardous waste (if any) in 
tanks.  

If these requirements apply and if leachate stored 
in tanks at Upland Disposal Facility should 
constitute RCRA hazardous waste, these 
requirements would be met. 

RCRA land disposal 
restrictions 

40 CFR Part 268 Establishes prohibitions and restrictions 
on, and treatment standards for, land 
disposal of certain hazardous wastes 
unless location of disposition is part of 
Corrective Action Management Unit 
(CAMU) under § 264.552 or part of AOC 
under EPA’s AOC policy.  Includes 
specific alternate treatment standards for 
contaminated soil (which includes 
sediments under the definition of soil in § 
268.2(k)); these are set forth in § 268.49.  
Under these standards, treatment would 
not be required if concentrations are less 
than 10 times the Universal Treatment 
Standards.  Otherwise, treatment would 
be required to achieve 90% reduction in 
total concentrations for non-metals and in 
leachate concentrations for metals   

These restrictions would 
not be expected to apply if, 
as expected, the 
excavated materials to be 
placed in the Upland 
Disposal Facility do not 
constitute RCRA 
hazardous waste.  
However, if some such 
materials did constitute 
RCRA hazardous waste, 
these restrictions would be 
applicable to disposal of 
such materials.   

Note:  CAMU concept 
unlikely to apply since 
Rising Pond Site is not on 
contiguous property under 
control of owner where 
waste originated (see § 
264.552).  AOC policy 
unlikely to apply to Rising 
Pond Site since it is not 
within overall area of 
dispersed contamination.  

In the unlikely event that some materials to be 
placed in the Upland Disposal Facility were found 
to constitute RCRA hazardous waste, and if they 
would require treatment under the alternate 
standards for contaminated soil in § 268.49, 
placement of such waste in that facility would not 
meet these restrictions, because TD 3 would not 
involve treatment.  In that case, either the 
treatment requirement should be waived as 
technically impracticable for TD 3 or the materials 
could not be placed in the Upland Disposal Facility.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

State ARARs 

Massachusetts 
Endangered Species 
Act and regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity within mapped Priority 
Habitat for a state-listed rare species or 
other area where such a species has 
occurred may not result in a “take” of a 
state-listed species.  The MESA 
regulations contain a provision (§ 10.23) 
authorizing the Mass. DFW to permit a 
“take” if the applicant has adequately 
addressed alternatives, an insignificant 
portion of the local population would be 
impacted, and the applicant agrees to 
carry out a conservation and 
management plan that provides a long-
term Net Benefit to the conservation of 
the species.  However, as discussed in 
the Revised CMS Report (Section 5.4), 
that provision is not an ARAR. 

Applicable to activities in a 
state-mapped Priority 
Habitat in MA or other 
areas where information 
indicates the occurrence of 
a state-listed species 
(except that § 10.23 does 
not constitute an ARAR). 

The maximum (but not minimum) operational 
footprint for an Upland Disposal Facility at this site 
includes a portion of mapped Priority Habitat for 
the state-listed wood turtle (see Figure T-3) and 
would adversely impact that habitat and species.  
Thus, depending on the size of the operational 
footprint, implementation of TD 3 at this site could 
result in a “take” of that state-listed species.  In that 
event, the prohibition on a “take” would not be met   

 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under state law.   

Note that wastes that contain PCBs > 50 
mg/kg (which are listed wastes) are 
exempt from the state hazardous waste 
management regulations so long as they 
are managed in compliance with EPA’s 
TSCA regulations (40 CFR Part 761) (see 
310 CMR 30.501(3)(a)).  (Materials that 
constitute state hazardous wastes on 
other grounds are referred to in this table 
as “non-PCB state hazardous waste.”)  

Note also that, under the Massachusetts 
Contingency Plan (MCP), the on-site 

Applicable to determining 
whether excavated 
sediments or soils would 
constitute hazardous 
waste under state law. 

Based on prior experience at other portions of this 
site, it is not anticipated that excavated sediments 
or soils to be placed in the Upland Disposal Facility 
would constitute non-PCB state hazardous waste.  
However, representative TCLP testing of those 
sediments/soils would be conducted during design 
to confirm that result.  
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

disposal of contaminated media 
constituting hazardous waste as part of a 
remedial action under the MCP (including 
its “adequately regulated” provisions) is 
exempt from the state hazardous waste 
regulations unless MDEP determines that 
compliance with those regulations is 
required (310 CMR 40.0033(5)).  

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous 
waste management facilities (for waste 
analysis, security, emergency prevention 
and response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements would 
not apply to Upland 
Disposal Facility if, as 
expected, the excavated 
sediments and soils do not 
constitute non-PCB state 
hazardous waste.  Further, 
even if they did constitute 
such waste, the facility 
would be exempt from 
these requirements under 
the MCP unless MDEP 
determines otherwise.  
However, if some 
materials did constitute 
such hazardous waste and 
the facility was not exempt 
under the MCP, these 
requirements would be 
applicable to the disposal 
facility.   

In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, these 
requirements would be met. 
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – 
location standards 
for hazardous waste 
landfills 

310 CMR 
30.701(6),  
30.702, 
30.703(2)-(4), 
30.704, 
30.705(1), (3) & 
(6), 
30.706 
 

Location standards for hazardous waste 
landfills, including that active portion of 
such facility may not be constructed (a) in 
500-year floodplain, (b) in watershed of 
Class A surface waters, (c) in wetlands, 
(d) in any waterbody,  (e) within ½ mile or 
a delineated Zone 2 of a public water 
supply well, (f) on land overlying or in flow 
path of an actual, planned, or potential 
public underground drinking water source, 
(g) within 1000 feet or in flow path of 
private drinking water well, (h) in flow path 
of potential private underground drinking 
water source, or (i) without a 200-foot 
buffer zone to fenceline.  Potential public 
drinking water source is defined as 
groundwater capable of yielding ≥ 100 
gpm and having < 10,000 mg/L of TDS; 
potential private drinking water source is 
defined as groundwater capable of 
yielding 2 to 100 gpm and having < 
10,000 mg/L of TDS. 

Same as above. In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, the facility 
at the Rising Pond Site would meet these 
standards, except that it could potentially be 
located within 1000 feet or in the flow path of a 
private drinking water well or over or within flow 
path of a potential public drinking water source or 
within flow path of a potential private drinking water 
source – which are matters that would be 
investigated during design.  If any of these 
standards were found to apply and could not be 
met at this location, it would be necessary to obtain 
a waiver of such standard(s) as technically 
impracticable to attain.  

Massachusetts 
hazardous waste 
management 
regulations – 
technical 
requirements for 
hazardous waste 
landfills  

310 CMR 30.602 

310 CMR 30.620 

310 CMR 30.580 

310 CMR 30.590 

Requirements for design, operation, 
closure and post-closure care of landfills 
used for disposal of hazardous waste. 

Same as above. In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, the facility 
would meet these requirements, including double 
liner/leachate collection system requirement.   

310 CMR 30.660 Groundwater protection requirements for 
hazardous waste landfills, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and 
potential alternate limits.  

In the unlikely event that materials to be placed in 
the Upland Disposal Facility were found to 
constitute non-PCB state hazardous waste, and 
the facility is not exempt under the MCP, the facility 
would have groundwater monitoring system and 
program consistent with these requirements.    
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts air 
pollution control 
requirements 

310 CMR 7.09 Prohibits person engaged in dust-
generating activities from creating 
condition of air pollution, defined as air 
concentrations that would cause a 
nuisance, be injurious or potentially 
injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of 
life and property or conduct of business. 

Applicable to activities 
generating dust. 

Would be attained through use of dust control 
measures during construction and operation of the 
facility and through monthly air monitoring for 
PCBs and daily air monitoring for particulate matter 
during facility operations, along with response 
actions if certain action levels are exceeded.  

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release 
of materials containing PCBs at 
concentration of 50 mg/kg or greater. 

To be considered for any 
new PCB spills that occur 
during the work. 

Would be considered in the event of any new PCB 
spill that occurs during the construction or 
operation of the Upland Disposal Facility. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly associated 
with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate non-
carcinogenic hazards purportedly  
associated with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for PCBs 
based on the pathway of exposure. 

To be considered. Considered in establishing EPA’s Cancer 
Slope Factors.  May be considered by 
EPA in selecting treatment/disposition 
option for removed sediments and soils.  

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for assessing 
potential cancer risks from exposure to 
pollutants and other environmental 
agents. 

To be considered. May be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils.  

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens (EPA, 2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated with 
early-life exposures, including an 
adjustment for carcinogens acting 
through a mutagenic mode of action. 

To be considered. May be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Health Risks from Dioxin 
and Related Compounds:  
Evaluation of the EPA 
Reassessment (National 
Research Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research Council of 
EPA’s reassessment of exposures to 
and purported risks of dioxin and dioxin-
like congeners (including PCBs), 
including use of linear, no threshold 
extrapolation procedure.  

To be considered. Should be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils. 
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material to 
waters of the United States: (a) there must 
be no practicable alternative with less 
adverse impact on aquatic ecosystem 
(including wetlands); (b) discharge cannot 
cause or contribute to violation of state 
water quality standard or toxic effluent 
standard; (c) discharge cannot jeopardize 
the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health 
or welfare, aquatic life, aquatic ecosystem, 
or recreational, aesthetic, and economic 
values; and (e) discharger must take 
appropriate and practicable steps to 
minimize or mitigate potential adverse 
effects on aquatic ecosystem.  

The Massachusetts GIS 
wetlands mapping shows a 
small (0.75-acre) wetland 
within the footprint of the 
identified location for a 
chemical extraction facility 
on GE-owned property at 
the DeVos site and 
another wetland that would 
be crossed by an access 
road.  It is uncertain 
whether these wetlands 
would constitute waters of 
the United States subject 
to these regulations (an 
issue that would be 
investigated during 
design).  If they would, 
these regulations would be 
applicable to the discharge 
of dredge or fill material to 
this wetland in connection 
with construction of the 
chemical extraction facility 
and the access road. 

If this alternative and location were selected and 
the small wetlands described in the prior column 
are subject to these regulations: 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse impact on 
wetlands, or to waive that requirement.   

(b)  The facility would not cause or contribute to a 
violation of a state water quality standard or toxic 
effluent standard.  

(c)  Review of available information indicates that 
there are no federal T&E species in the area of this 
site.  Thus, the facility would not jeopardize the 
existence of any such species.  

(d)  The use of this site would not cause significant 
degradation of waters of the U.S. apart from the 
impact on the small wetlands mentioned above.  If 
that is considered a significant adverse effect, the 
prohibition on actions with such effects would not 
be met.    

(e)  Appropriate and practicable steps would be 
taken during construction and operation of the 
chemical extraction facility and access road to 
minimize or mitigate potential adverse ecological 
effects, but the impacts on the small wetlands 
mentioned above could not be avoided.   
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project involving discharge of dredge or fill 
material to waters of the United States will 
have unavoidable adverse impacts on the 
aquatic ecosystem after all appropriate and 
practicable steps have been taken to avoid 
or minimize the impacts, responsible party 
must implement compensatory mitigation 
(as described in Table T-2.b).  

Uncertain.  If the small 
wetlands described above 
are considered to 
constitute waters of the 
United States, these 
regulations would be 
applicable to the discharge 
of dredge or fill material to 
these wetlands in 
connection with 
construction of the 
chemical extraction facility 
and access road. 

If this alternative and location were selected and 
the small wetlands described above are subject to 
these regulations, an assessment would be made 
as to whether the impact on these wetlands are 
significant enough to trigger the requirement for 
compensatory mitigation.  If so, these regulations 
would require a compensatory mitigation plan to 
address the unavoidable adverse impact of the 
chemical extraction facility on those wetlands. 

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such 
waste by a 100-year flood unless 
owner/operator shows that procedures are 
in effect to remove waste safely before 
flood waters can reach facility. 

These requirements would 
not apply to treatment 
facility if, as expected, the 
excavated sediments and 
soils do not constitute 
RCRA hazardous waste.  
However, if they did 
constitute RCRA 
hazardous waste, these 
requirements would be 
relevant and appropriate.  

In the unlikely event that some materials to be 
treated were found to constitute RCRA hazardous 
waste, these requirements would be met by 
floodproofing the facility to prevent washout by a 
100-year flood.   
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National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including 
a site, building, structure, or object) 
included or eligible for inclusion in the 
National Register of Historic Places 
(NRHP).  This requires:  (a) consultation 
with the State and/or Tribal Historic 
Preservation Offices; (b) identification of 
the project’s “area of potential effects”; (c) 
identification of any listed or eligible historic 
(including archaeological) property within 
that area that could be affected by the 
project; (d) if there is such property, 
determination of whether the project would 
have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; 
and (f) agreement on such measures or, 
failing agreement, implementation of such 
measures identified by the authorizing 
agency. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

The location of the chemical treatment facility 
would be evaluated through:  consultation by EPA 
with the State Historic Preservation Office (and, if 
applicable, any pertinent Tribal Historic 
Preservation Office); determination of the “area of 
potential effects” of the facility and the potential for 
that area to contain properties included or eligible 
for inclusion in NRHP; determination of whether 
the facility would have an adverse impact on such 
a property; and if so, evaluation – and, as 
appropriate, implementation – of alternatives to 
avoid, or measures to minimize or mitigate, the 
adverse impacts. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must 
notify Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in the public 
interest.  

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
archaeological or historic 
data may be present. 

If it is determined that TD 4 could cause the loss or 
destruction of archaeological or historic data, it is 
anticipated that EPA would notify DOI as required.    
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act) 

314 CMR 9.06 For discharge of dredged or fill material to 
waters of the U.S. in Massachusetts:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem (including 
wetlands); (b) appropriate and practicable 
steps must be taken to avoid and minimize 
adverse effects on land under water and on 
wetlands; (c) there must be no discharge 
that would adversely affect estimated 
habitat of rare wildlife species under 
Wetlands Protection Act; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) 
there must be no substantial adverse 
impacts to physical, chemical, or biological 
integrity of surface waters. 

Uncertain.  If the small 
wetlands that would be 
affected by the treatment 
facility and access road at 
this site (as described 
above) are considered to 
constitute waters of the 
United States, these 
regulations would be 
applicable to the discharge 
of dredge or fill material to 
these wetlands in 
connection with 
construction of the 
chemical extraction facility 
and access road. 

If this alternative and location were selected and 
the small wetlands described above are subject to 
these regulations: 

 (a)  EPA would need to find that there is no 
practicable alternative with less adverse impact on 
wetlands, or to waive that requirement.   

(b)  Appropriate and practicable steps would be 
taken during construction and operation of the 
chemical extraction facility and access road to 
minimize or mitigate potential adverse ecological 
effects, but the impacts on the small wetlands 
mentioned above could not be avoided.  

(c)  The treatment facility (including the portion in 
the wetland area) would be located within, and 
would adversely affect, estimated habitat of rare 
wildlife species (see Figure T-4).  Thus, the 
prohibition on discharges with an adverse effect on 
such habitat would not be met.  

(d)  Stormwater discharges would be controlled 
with BMPs during construction and operation of the 
chemical extraction facility and access road.  

(e)  It is not expected that the facility would cause 
substantial long-term adverse impacts to the 
integrity of river water.   
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Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q) 

310 CMR 10.54 -
10.58 & 10.60 

310 CMR 10.59  

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of 
release of hazardous materials are 
authorized as a “limited project” if they: (a) 
have no practicable alternative, consistent 
with the Massachusetts Contingency Plan 
(MCP), that would be less damaging to 
resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes to resource areas, 
using BMPs during construction (including 
prevention of erosion/siltation); 
implementing mitigating measures, 
providing compensatory storage for lost 
flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable 
to support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 
10.54 -10.58 and 10.60 would apply.  

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species. 

Applicable to construction 
and operation of treatment 
facility, which would be 
located within 100-year 
floodplain and, in part, 
within a Riverfront Area 
(200 feet from River), 
which are resource areas 
under these regulations, 
and would affect small 
wetlands (described 
above), which may also be 
resource areas under 
these regulations. 

Since TD 4 would be a response action, the 
requirements for “limited projects” would appear to 
apply.  Under those requirements: 

 Given the selected location, EPA would need to 
find that there is no practicable alternative that 
would be less damaging to resource areas, or to 
waive the requirement that there be no such 
practicable alternative.   

 Practicable measures would be implemented to 
minimize harm to floodplain, including erosion and 
sedimentation control measures during 
construction and operation of the treatment facility 
and removal of facility structures, staging areas, 
and access roads and restoration of those areas 
upon completion of treatment operations.  There 
would be no long-term impact on flood storage 
capacity of floodplain, but there would be a short-
term impact, which would require flood storage 
compensation.  

 The treatment facility would be located within, 
and would adversely affect, estimated rare wildlife 
species habitat (see Figure T-4).  Thus, the 
prohibition on projects with an adverse effect on 
such habitat would not be met.  

In addition, if TD 4 was not considered a “limited 
project,” it might not meet some of the 
requirements of 310 CMR 10.54 -10.58 and 10.60 
– e.g., the requirement to maintain a 100-foot wide 
area of undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).   
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Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile may be constructed 
within 500-year floodplain; and (b) tanks, 
containers, and similar units that are used 
to store hazardous waste, do not receive 
waste from off-site sources, and are 
located within the 100-year floodplain must 
be floodproofed to prevent floodwaters from 
contacting the hazardous waste.   

These requirements would 
not apply to treatment 
facility if, as expected, 
excavated sediments and 
soils do not constitute 
state hazardous waste 
subject to these standards.  
Further, even if they did 
constitute such hazardous 
waste, the facility may be 
exempt from these 
requirements under MCP 
(as described in Table T-
4.c).  However, if some 
materials did constitute 
such hazardous waste and 
the facility was not exempt, 
these requirements would 
be applicable to the 
treatment facility.    

In the unlikely event that some materials to be 
treated were found to constitute state hazardous 
waste and treatment facility is not exempt, waste 
piles used for staging at treatment facility would not 
meet the requirement that hazardous waste piles 
may not be located within 500-year floodplain.  Any 
tanks or similar units used to store such waste at 
the facility would be floodproofed against a 100-
year flood.    

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize 
a project must notify the Massachusetts 
Historical Commission (MHC) (or the 
project proponent may notify MHC) if the 
project has an area of potential impact that 
could cause a change in the historical, 
architectural, archaeological, or cultural 
qualities possessed by a property listed in 
the State Register of Historic Places.  If 
MHC determines that the project will have 
an adverse impact on a property listed in 
the State Register, the state body, project 
proponent, and MHC must consider 
“prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the 
adverse effects.  If there are, such 
alternatives will be specified in an 

Applicable to State; 
relevant and appropriate to 
state-authorized projects in 
areas where the work 
would have an area of 
potential impact on 
property(ies) listed in State 
Register.   

An evaluation would be made through consultation 
with the MHC (and, if applicable, any pertinent 
Tribal Historic Preservation Office) as to whether 
the construction or operation of the treatment 
facility at the DeVos site would adversely affect 
any property listed in the State Register of Historic 
Places.  If it would, the substantive provisions of 
these regulations would be met.   
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agreement among those parties; and if 
there is no agreement, project cannot 
proceed until state body or project 
proponent responds to the MHC.  

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA.  Thus, if the small 
wetlands described above 
are found to meet the 
definition of wetlands 
under this Order, this 
Order would be applicable 
to EPA. 

If this alternative and location were selected and 
the small wetlands described above are subject to 
this Executive Order, EPA would need to find that 
there is no practicable alternative, and that the 
project includes all practicable measures to 
minimize harm to wetlands, or else would need to 
waive those requirements.  

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

A federal agency proposing action in a 
floodplain must consider alternatives to 
avoid adverse effects on the floodplain, and 
if there is no practicable alternative, must 
design or modify the action to minimize 
harm to or within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA, and would apply 
here since the identified 
location for the chemical 
extraction facility would be 

If this alternative and location were selected, EPA 
would need to find that there is no practicable 
alternative that would avoid impacts on the 
floodplain, or to waive the requirement that there 
be no such practicable alternative.   

Practicable measures would be implemented to 
minimize harm to floodplain, including erosion and 
sedimentation control measures during 
construction and operation of the treatment facility 
and removal of facility structures, staging areas, 
and access roads and restoration of those areas 
upon completion of treatment operations.  There 
would be no long-term impact on flood storage 
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situated within the 100-
year floodplain. 

capacity of floodplain.  However, there would be a 
short-term impact while the facility was in place, 
and so flood storage compensation would be 
necessary. 
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Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
regulations on 
cleanup and disposal 
of PCB Remediation 
Waste 

40 CFR 761.50 

40 CFR 761.61 

Regulations specify methods for disposal 
of PCB Remediation Waste (e.g., 
incineration, approved TSCA landfill).  
Disposal includes actions relating to 
destroying, degrading, or decontaminating 
PCB-containing materials.  There are no 
specific provisions for chemical treatment.  
Regulations allow risk-based approval of 
cleanup or disposal method (§ 761.61(c))  
based on demonstration that such method 
will not pose an unreasonable risk of 
injury to health or the environment. 

Applicable to treatment of 
PCB Remediation Waste, 
since they apply to disposal 
and disposal includes actions 
relating to destroying, 
degrading, or 
decontaminating materials 
containing PCBs. 

Since there are no specific requirements 
relating to chemical treatment of PCB-
containing wastes, it would be necessary to 
obtain EPA’s determination that the chemical 
extraction process meets the substantive 
criteria for a risk-based approval under § 
761.61(c).  

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards 
and procedures for removing PCBs from 
water, organic liquids, and various types 
of surfaces. 

Applicable to decontamination 
of equipment used in handling 
of PCB-containing materials. 

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act – 
NPDES regulations 
(storm water 
discharges) 

40 CFR  
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must 
be employed to control pollutants in 
stormwater discharges during 
construction activities.  

Applicable to stormwater 
discharges to river during 
construction and operation of 
treatment facility.  

Would be attained through use of BMPs, 
including stormwater diversion berms, 
stormwater detention basins, and drainage 
swales, to control erosion from stormwater 
discharges during construction and operation 
of treatment facility. 
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Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out 
by it is not likely to jeopardize the 
continued existence of a listed threatened 
or endangered (T&E) species or result in 
destruction or adverse modification of 
critical habitat, unless an exemption is 
granted.  If a listed species or critical 
habitat may be present in the action area, 
the steps set forth in the regulations must 
be followed.   

Applicable to EPA; relevant 
and appropriate to federally 
authorized actions (if any) 
that are likely to jeopardize 
continued existence of a 
federally listed T&E species 
or result in destruction or 
adverse modification of 
critical habitat. 

Would be attained because area identified for 
chemical extraction facility does not contain 
any federally listed T&E species or their critical 
habitat, and thus facility would not adversely 
affect such species or habitat.  

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under RCRA.  Note that 
§ 261.24 identifies concentrations of 
contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure 
(TCLP).  

Relevant and appropriate to 
determining whether 
excavated sediments and 
soils to be treated at 
treatment facility would 
constitute hazardous waste. 

Based on prior experience at other portions of 
this site, it is not anticipated that excavated 
sediments or soils to be treated would 
constitute RCRA characteristic hazardous 
waste.  However, representative TCLP testing 
of sediments/soils would be conducted during 
design to confirm that result. 

RCRA regulations for 
less than 90-day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements would 
not apply if, as expected, the 
excavated sediments and 
soils do not constitute RCRA 
hazardous waste.  However, 
if some materials did 
constitute RCRA hazardous 
waste, these requirements 
would be relevant and 
appropriate to < 90-day on-
site accumulation of such 
materials.  

In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, any tanks or containment 
buildings used for < 90-day accumulation of 
those materials would meet these 
requirements.  
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RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that 
constitute hazardous waste (e.g., 
requirements for waste analysis, security, 
precautions to prevent accidental ignition 
or reaction of wastes, preventing washout 
of units in floodplain by 100-year flood).  
(These requirements are in lieu of Part 
264, Subparts B, C, and D.)   

These requirements would 
not apply if, as expected, the 
excavated sediments and 
soils do not constitute RCRA 
hazardous waste.  However, 
if some materials did 
constitute RCRA hazardous 
waste, these requirements 
would be relevant and 
appropriate to storage/ 
treatment facility for such 
materials (other than < 90-day 
accumulation units). 

In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, these requirements would 
be met. 

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage and treatment 
of hazardous waste  

40 CFR Part 264, 
Subparts J, L, X, 
and DD 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage of hazardous waste in tanks 
(Subpart J), waste piles outside structures 
(Subpart L), miscellaneous units (Subpart 
X), and containment buildings (Subpart 
DD). 

Same as above. In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, any tanks, waste piles, 
containment buildings, or miscellaneous units 
used for treatment of such waste or for 
temporary staging of such waste before 
treatment (other than < 90-day accumulation 
units) would meet these requirements.   

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles 
outside structures; alternate limits allowed 
under 40 CFR 264.94(b); and 
requirements for groundwater monitoring 
systems.    

Same as above. In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, the treatment facility, 
including the staging areas for such waste 
before treatment, would have groundwater 
monitoring system and program consistent 
with these requirements.   
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RCRA regulations for 
hazardous waste 
management facilities 
– air emission 
standards for process 
vents 

40 CFR Part 264, 
Subpart AA 

Air emission standards for process vents, 
closed vent systems, and control devices 
at facilities that treat hazardous wastes 
having total organic concentrations of 10 
ppm or greater using distillation, 
fractionation, thin-film evaporation, 
solvent extraction, or air or steam 
stripping. 

These requirements would 
not apply if, as expected, the 
excavated sediments and 
soils do not constitute RCRA 
hazardous waste.  However, 
if some materials did 
constitute RCRA hazardous 
waste, and if treatment facility 
uses solvent extraction, and if 
materials to be treated by 
solvent extraction contain 
total organic concentrations > 
10 mg/kg, these requirements 
would be relevant and 
appropriate.  

In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, and if the treatment facility 
uses solvent extraction, and if the materials to 
be treated by solvent extraction contain total 
organic concentrations > 10 ppm, these 
emission standards for process vents would 
be met.  

State ARARs 

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act must incorporate 
stormwater BMPs to attenuate pollutants 
in stormwater discharges, as well as 
provide a setback from receiving waters 
and wetlands, in accordance with 10 
specified stormwater management 
standards.  

Applicable to stormwater 
discharges during 
construction and operation of 
the treatment facility. 

Stormwater discharges during construction 
and operation of the treatment facility would 
be controlled with BMPs, which would be 
designed to meet the specified stormwater 
management standards.  These stormwater 
systems would include setbacks from 
receiving waters and wetlands.     
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Massachusetts 
Endangered Species 
Act (MESA) and 
regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity within mapped Priority 
Habitat for a state-listed rare species or 
other area where such a species has 
occurred may not result in a “take” of a 
state-listed species.  The MESA 
regulations contain a provision (§ 10.23) 
authorizing the Mass. DFW to permit a 
“take” if the applicant has adequately 
addressed alternatives, an insignificant 
portion of the local population would be 
impacted, and the applicant agrees to 
carry out a conservation and 
management plan that provides a long-
term Net Benefit to the conservation of 
the species.  However, as discussed in 
the Revised CMS Report (Section 5.4), 
that provision is not an ARAR. 

Applicable to activities in a 
state-mapped Priority Habitat 
in MA or other areas where 
information indicates the 
occurrence of a state-listed 
species (except that § 10.23 
does not constitute an 
ARAR). 

The area identified for the treatment facility is 
within state-mapped Priority Habitat, as shown 
on Figure T-4.  The construction of the facility 
in this location would result in a “take” of at 
least 3 state-listed species, as shown in 
Appendix L.  Thus, the prohibition on a “take” 
would not be met.        

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the 
viability of the habitat to sustain an 
endangered or threatened species. 

Would be applicable to 
activities affecting state-
designated Significant Habitat 
in MA.  However, no such 
habitat has been designated. 

Not applicable. 

Massachusetts air 
pollution control 
requirements 

310 CMR 7.09 Prohibits person engaged in dust-
generating activities from creating 
condition of air pollution, defined as air 
concentrations that would cause a 
nuisance, be injurious or potentially 
injurious to human or animal life, 
vegetation, or property, or unreasonably 
interfere with comfortable enjoyment of 
life and property or conduct of business.  

Applicable to activities 
generating dust. 

Would be attained through use of dust control 
measures during construction and operation of 
the facility and through monthly air monitoring 
for PCBs and daily air monitoring for 
particulate matter during treatment facility 
operations (if expected to generate dust), 
along with response actions if certain action 
levels are exceeded.  
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Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under state law.   

Wastes that contain PCBs > 50 mg/kg 
(which are listed wastes) are exempt from 
the state hazardous waste management 
regulations so long as they are managed 
in compliance with EPA’s TSCA 
regulations (40 CFR Part 761) (see 310 
CMR 30.501(3)(a)).  (Materials that 
constitute state hazardous wastes on 
other grounds are referred to in this table 
as “non-PCB state hazardous waste.”)  

In addition, under the Massachusetts 
Contingency Plan (MCP), the on-site 
treatment of contaminated media 
constituting hazardous waste as part of a 
remedial action under the MCP (including 
its “adequately regulated” provisions) is 
exempt from the state hazardous waste 
regulations unless MDEP determines that 
compliance with those regulations is 
required (310 CMR 40.0033(5)).  

Applicable to determining 
whether excavated sediments 
and bank soils would 
constitute hazardous waste 
under state law. 

Based on prior experience at other portions of 
this site, it is not anticipated that excavated 
sediments or soils to be treated at the 
treatment facility would constitute non-PCB 
state hazardous waste.  However, 
representative TCLP testing of sediments/soils 
would be conducted during design to confirm 
that result. 

Massachusetts 
hazardous waste 
management 
regulations – 
requirements for less 
than 90-day 
accumulation of 
hazardous waste 

310 CMR 30.340 
– 30.343 

Allows on-site accumulation of hazardous 
waste for less than 90 days in containers 
or tanks, provided generator complies 
with requirements specified or referenced 
in these regulations. 

These requirements would 
not apply to treatment facility 
if, as expected, the excavated 
sediments and soils do not 
constitute non-PCB state 
hazardous waste.  Further, 
even if they did constitute 
such waste, the facility would 
be exempt from these 
requirements under MCP 
unless MDEP determines 

In the unlikely event that materials to be 
treated were found to constitute non-PCB 
state hazardous waste, and the facility is not 
exempt under the MCP, any tanks used for < 
90-day accumulation of such materials would 
meet these requirements. 
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otherwise.  However, if some 
materials did constitute such 
hazardous waste and the 
facility was not exempt under 
MCP, these requirements 
would be applicable to < 90-
day on-site accumulation of 
such materials.   

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous 
waste management facilities (for waste 
analysis, security, emergency prevention 
and response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements would 
not apply to treatment facility 
if, as expected, the excavated 
sediments and soils do not 
constitute non-PCB state 
hazardous waste.  Further, 
even if they did constitute 
such waste, the facility would 
be exempt from these 
requirements under MCP 
unless MDEP determines 
otherwise.  However, if some 
materials did constitute such 
hazardous waste and the 
facility was not exempt under 
MCP, these requirements 
would be applicable to the 
treatment facility .   

In the unlikely event that materials to be 
treated were found to constitute non-PCB 
state hazardous waste, and the facility is not 
exempt under the MCP, these requirements 
would be met. 



  
 
 

Table T-4.c:  Alternative TD 4 (Chemical Extraction) (Assumed to Take Place at DeVos Site) – Potential Action-Specific ARARs * 
 

 
*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table T-4.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 
 

Page 85 of 107  
 

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to treat or store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table T-4.b.) 

310 CMR  
30.701(6), 
30.702, 
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, 
including that active portion of such facility 
may not be constructed (a) in 500-year 
floodplain, (b) in watershed of Class A 
surface waters, (c) in wetlands, (d) within 
½ mile of public water supply well, (e) on 
land overlying an actual, planned, or 
potential public underground drinking 
water source, (f) within 1000 feet of a 
private drinking water well, or (g) without 
a 200-foot buffer zone to fenceline. 
Potential public drinking water source is 
defined as groundwater capable of 
yielding ≥ 100 gpm and having < 10,000 
mg/L of TDS. 

These requirements would 
not apply to treatment facility 
if, as expected, the excavated 
sediments and soils do not 
constitute non-PCB state 
hazardous waste.  Further, 
even if they did constitute 
such waste, the facility would 
be exempt from these 
requirements under MCP 
unless MDEP determines 
otherwise.  However, if some 
materials did constitute such 
hazardous waste and the 
facility was not exempt under 
MCP, these requirements 
would be applicable to the 
staging piles for such waste 
at the treatment facility.    

In the unlikely event that materials to be 
treated were found to constitute non-PCB 
state hazardous waste, and the facility is not 
exempt under the MCP, the temporary staging 
piles used for such waste at a treatment 
facility located at DeVos site would meet these 
location standards, except for the following : 
(a) the prohibition on waste piles within 500-
year floodplain; (b) the requirement for a 200-
foot buffer zone to the fenceline (since there 
would not be a 200-foot buffer between the 
facility and the River); and (c) potentially the 
prohibition on waste piles on land overlying a 
potential public drinking water source (an 
issue to be investigated in design).      

310 CMR 
30.701(2) 
 

For treatment or storage facility (other 
than surface impoundment or waste pile) 
that does not receive hazardous waste 
from off-site sources, portion in 100-year 
floodplain must be floodproofed. 

These requirements would 
not apply if, as expected, the 
excavated sediments and 
soils do not constitute non-
PCB state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under 
MCP unless MDEP 
determines otherwise.  
However, if some materials 
did constitute such hazardous 
waste and the facility was not 
exempt under MCP, these 
requirements would be 

In the unlikely event that materials to be 
treated were found to constitute non-PCB 
state hazardous waste, and the facility is not 
exempt under the MCP, any tanks or 
miscellaneous units used to treat or store such 
waste would be floodproofed against a 100-
year flood.   
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Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

applicable to tanks or 
miscellaneous units used to 
store or treat such waste.  

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
treatment and storage 
of hazardous waste 

310 CMR 30.602 

310 CMR 30.690 

310 CMR 30.580 

Requirements for design, operation, and 
closure of tanks used to store or treat 
hazardous waste. 

Same as above. In the unlikely event that materials to be 
treated were found to constitute non-PCB 
state hazardous waste, and the facility is not 
exempt under the MCP, any tanks used to 
store or treat such waste at the treatment 
facility would meet these requirements.  

310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste.  

These requirements would 
not apply if, as expected, the 
excavated sediments and 
soils do not constitute non-
PCB state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under 
MCP unless MDEP 
determines otherwise.  
However, if some materials 
did constitute such hazardous 
waste and the facility was not 
exempt under MCP, these 
requirements would be 
applicable to the staging piles 
for such waste at the 
treatment facility.   

In the unlikely event that materials to be 
treated were found to constitute non-PCB 
state hazardous waste, and the facility is not 
exempt under the MCP, the temporary staging 
piles for such waste at treatment facility would 
meet these requirements, except potentially 
for the requirement that liner must be a 
minimum of 4 feet above probable high 
groundwater table (30.641(1)(a)1.) – an issue 
that would be investigated during design.    



  
 
 

Table T-4.c:  Alternative TD 4 (Chemical Extraction) (Assumed to Take Place at DeVos Site) – Potential Action-Specific ARARs * 
 

 
*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table T-4.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 
 

Page 87 of 107  
 

Statute/Regulation Citation ** Synopsis of Requirements 
Status (Applicability/ 

Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and 
potential alternate limits. 

Same as above. In the unlikely event that materials to be 
treated were found to constitute non-PCB 
state hazardous waste, and the facility is not 
exempt under the MCP, the staging areas for 
such waste before treatment would have 
groundwater monitoring system and program 
consistent with these requirements.  

Massachusetts 
requirements for 
storage and handling 
of flammable liquids 

527 CMR 6.05, 
6.07 

Requirements for installation of liquefied 
petroleum (LP) gas systems. 

Applicable to storage of LP 
gas (i.e., propane, propylene, 
butanes, and/or butylenes) if 
used as extraction fluid in 
chemical treatment. 

Would be met if LP gas used. 

527 CMR 14.03, 
14.04, 14.07 

Requirements for storage and handling of 
flammable liquids. 

Applicable to storage and 
handling of flammable liquids 
if used as extraction fluids in 
chemical treatment. 

Would be met if flammable liquids used. 

Massachusetts tank 
regulations 

527 CMR 9.03, 
9.04 

Requirements for design and operation of 
above-ground storage tanks of > 10,000 
gallons for any liquids other than water 
(527 CMR 9.03) and for above-ground 
storage tanks < 10,000 gallons for 
flammable (Class I) liquids (527 CMR 
9.04). 

Applicable to above-ground 
storage of any non-water 
liquids in > 10,000 gallon 
tanks or storage of flammable 
liquids in < 10,000 gallon 
tanks. 

Would be met for these types of tanks. 

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release 
of materials containing PCBs at 
concentration of 50 mg/kg or greater. 

To be considered for any new 
PCB spills that occur during 
the work. 

Would be considered in the event of any new 
PCB spill that occurs during construction of 
the treatment facility or treatment operations. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Federal and State ARARs 

None 

To Be Considered 

Cancer Slope Factors EPA’s Integrated Risk 
Information System 
(IRIS)   
http://www.epa.gov/iriswe
bp/iris/index.html  

Guidance values used to evaluate 
carcinogenic risk purportedly associated 
with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils. 

Reference Doses EPA’s IRIS  
http://www.epa.gov/iriswe
bp/iris/index.html 

Guidance values used to evaluate non-
carcinogenic hazards purportedly 
associated with exposure to PCBs. 

To be considered. May be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils. 

PCBs:  Cancer Dose-
Response Assessment 
and Application in 
Environmental Mixtures 
(EPA, 1996)  

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office of 
Research and 
Development, September 
1996) 

Guidance describing EPA’s 
reassessment of the purported 
carcinogenicity of PCBs.  It includes 
revised Cancer Slope Factors for PCBs 
based on the pathway of exposure. 

To be considered. Considered in establishing EPA’s Cancer 
Slope Factors.  May be considered by 
EPA in selecting treatment/disposition 
option for removed sediments and soils.  

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 2005) 

EPA/630/P-03/001F 
(EPA Risk Assessment 
Forum, March 2005) 

Framework and guidelines for assessing 
potential cancer risks from exposure to 
pollutants and other environmental 
agents. 

To be considered. May be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils.  

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens (EPA, 2005) 

EPA/630/R-03/003F 
(EPA Risk Assessment 
Forum, March 2005) 

Guidance on issues relating to 
assessing cancer risks associated with 
early-life exposures, including an 
adjustment for carcinogens acting 
through a mutagenic mode of action. 

To be considered. May be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils. 
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Authority/Regulation Citation Synopsis of Criteria 
Status (Applicability/ 

Appropriateness) 
Actions(s) To Be Taken To Achieve 

ARAR 

Health Risks from Dioxin 
and Related Compounds:  
Evaluation of the EPA 
Reassessment (National 
Research Council, 2006) 

Report available from 
National Academies 
Press 

Evaluation by National Academy of 
Sciences’ National Research Council of 
EPA’s reassessment of exposures to 
and purported risks of dioxin and dioxin-
like congeners (including PCBs), 
including use of linear, no threshold 
extrapolation procedure.  

To be considered. Should be considered by EPA in selecting 
treatment/disposition option for removed 
sediments and soils. 
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Federal ARARs  

Clean Water Act – 
Section 404 and 
implementing 
regulations issued 
by U.S. Army Corps 
of Engineers 
(ACOE) and by EPA   

33 USC 1344 

33 CFR Parts 
320-323 (ACOE) 

40 CFR Part 230 
(EPA) 

For discharge of dredge or fill material to 
waters of the United States: (a) there must 
be no practicable alternative with less 
adverse impact on aquatic ecosystem 
(including wetlands); (b) discharge cannot 
cause or contribute to violation of state 
water quality standard or toxic effluent 
standard; (c) discharge cannot jeopardize 
the existence of any threatened or 
endangered (T&E) species; (d) discharge 
cannot cause or contribute to significant 
degradation of waters of the U.S., including 
significant adverse effects on human health 
or welfare, aquatic life, aquatic ecosystem, 
or recreational, aesthetic, and economic 
values; and (e) discharger must take 
appropriate and practicable steps to 
minimize or mitigate potential adverse 
effects on aquatic ecosystem.  

The Massachusetts GIS 
wetlands mapping shows a 
small (0.75-acre) wetland 
within the footprint of the 
identified location for a 
thermal desorption facility 
on GE-owned property at 
the DeVos site and 
another wetland that would 
be crossed by an access 
road.  It is uncertain 
whether these wetlands 
would constitute waters of 
the United States subject 
to these regulations (an 
issue that would be 
investigated during 
design).  If they would, 
these regulations would be 
applicable to the discharge 
of dredge or fill material to 
this wetland in connection 
with construction of the 
facility and the access 
road. 

If this alternative and location were selected and 
the small wetlands described in the prior column 
are subject to these regulations: 

(a)  EPA would need to find that there is no 
practicable alternative with less adverse impact on 
wetlands, or to waive that requirement.   

(b)  The facility would not cause or contribute to a 
violation of a state water quality standard or toxic 
effluent standard.  

(c)  Review of available information indicates that 
there are no federal T&E species in the area of this 
site.  Thus, the facility would not jeopardize the 
existence of any such species.  

(d)  The use of this site would not cause significant 
degradation of waters of the U.S. apart from the 
impact on the small wetlands mentioned above.  If 
that is considered a significant adverse effect, the 
prohibition on actions with such effects would not 
be met.    

(e)  Appropriate and practicable steps would be 
taken during construction and operation of the 
thermal desorption facility and access road to 
minimize or mitigate potential adverse ecological 
effects, but the impacts on the small wetlands 
mentioned above could not be avoided.  
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Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

33 CFR Part 332 
(ACOE) 

40 CFR Part 203, 
Subpart J (EPA) 

Compensatory mitigation regulations:  If 
project involving discharge of dredge or fill 
material to waters of the United States will 
have unavoidable adverse impacts on the 
aquatic ecosystem after all appropriate and 
practicable steps have been taken to avoid 
or minimize the impacts, responsible party 
must implement compensatory mitigation 
(as described in Table T-2.b).  

Uncertain.  If the small 
wetlands described above 
are considered to 
constitute waters of the 
United States, these 
regulations would be 
applicable to the discharge 
of dredge or fill material to 
these wetlands in 
connection with 
construction of the thermal 
desorption facility and 
access road. 

If this alternative and location were selected and 
the small wetlands described above are subject to 
these regulations, an assessment would be made 
as to whether the impact on these wetlands is 
significant enough to trigger the requirement for 
compensatory mitigation.  If so, these regulations 
would require a compensatory mitigation plan to 
address the unavoidable adverse impact of the 
thermal desorption facility on those wetlands. 

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 
264.1(j)(7) 

40 CFR 264.18(b) 

A hazardous waste treatment, storage, or 
disposal facility used for remediation waste 
and located in the 100-year floodplain must 
be designed, constructed, operated, and 
maintained to prevent washout of such 
waste by a 100-year flood unless 
owner/operator shows that procedures are 
in effect to remove waste safely before 
flood waters can reach facility. 

These requirements would 
not apply to treatment 
facility if, as expected, the 
excavated sediments and 
soils do not constitute 
RCRA hazardous waste.  
However, if they did 
constitute RCRA 
hazardous waste, these 
requirements would be 
relevant and appropriate.  

In the unlikely event that some materials to be 
treated were found to constitute RCRA hazardous 
waste, these requirements would be met by 
floodproofing the facility to prevent washout by a 
100-year flood.   
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National Historic 
Preservation Act and 
regulations 

16 USC 470f 

36 CFR Part 800 

A federal agency proposing to fund or 
authorize a project must take into account 
the project’s effect on properties (including 
a site, building, structure, or object) 
included or eligible for inclusion in the 
National Register of Historic Places 
(NRHP).  This requires:  (a) consultation 
with the State and/or Tribal Historic 
Preservation Offices; (b) identification of 
the project’s “area of potential effects”; (c) 
identification of any listed or eligible historic 
(including archaeological) property within 
that area that could be affected by the 
project; (d) if there is such property, 
determination of whether the project would 
have an adverse impact on the property; 
(e) if so, evaluation of alternatives to avoid, 
minimize, or mitigate the adverse impacts; 
and (f) agreement on such measures or, 
failing agreement, implementation of such 
measures identified by the authorizing 
agency. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
property(ies) listed or 
eligible for inclusion on 
NRHP may be present.  

The location of the thermal desorption facility 
would be evaluated through:  consultation by EPA 
with the State Historic Preservation Office (and, if 
applicable, any pertinent Tribal Historic 
Preservation Office); determination of the “area of 
potential effects” of the facility and the potential for 
that area to contain properties included or eligible 
for inclusion in NRHP; determination of whether 
the facility would have an adverse impact on such 
a property; and if so, evaluation – and, as 
appropriate, implementation – of alternatives to 
avoid, or measures to minimize or mitigate, the 
adverse impacts. 

Archaeological and 
Historic Preservation 
Act 

16 USC 469 When a federal agency finds or is notified 
that a federal or federally authorized project 
may cause the loss or destruction of 
archaeological or historic data, it must 
notify Department of Interior (DOI).  If DOI 
determines that the data are significant and 
may be irrevocably lost or destroyed, it is to 
conduct a survey and other investigation of 
the affected area and recover and preserve 
such data as necessary in the public 
interest. 

Applicable to EPA; 
relevant and appropriate to 
federally authorized work 
in areas where 
archaeological or historic 
data may be present. 

If it is determined that TD 5 could cause the loss or 
destruction of archaeological or historic data, it is 
anticipated that EPA would notify DOI as required.    
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State ARARs 

Massachusetts 
Clean Water Act – 
water quality 
certification 
regulations (under § 
401 of federal Clean 
Water Act) 

314 CMR 9.06 For discharge of dredged or fill material to 
waters of the U.S. in Massachusetts:  (a) 
no such discharge is allowed if there is a 
practicable alternative with less adverse 
impact on aquatic ecosystem; (b) 
appropriate and practicable steps must be 
taken to avoid and minimize adverse 
effects on land under water and on 
wetlands; (c) there must be no discharge 
that would adversely affect estimated 
habitat of rare wildlife species under 
Wetlands Protection Act; (d) stormwater 
discharges must be controlled with best 
management practices (BMPs); and (e) 
there must be no substantial adverse 
impacts to physical, chemical, or biological 
integrity of surface waters. 

Uncertain.  If the small 
wetlands that would be 
affected by the treatment 
facility and access road at 
this site (as described 
above) are considered to 
constitute waters of the 
United States, these 
regulations would be 
applicable to the discharge 
of dredge or fill material to 
these wetlands in 
connection with 
construction of the thermal 
desorption facility and 
access road. 

If this alternative and location were selected and 
the small wetlands described above are subject to 
these regulations: 

 (a)  EPA would need to find that there is no 
practicable alternative with less adverse impact on 
wetlands, or to waive that requirement.   

(b)  Appropriate and practicable steps would be 
taken during construction and operation of the 
thermal desorption facility and access road to 
minimize or mitigate potential adverse ecological 
effects, but the impacts on the small wetlands 
mentioned above could not be avoided.  

(c)  The treatment facility (including the portion in 
the wetland area) would be located within, and 
would adversely affect, estimated habitat of rare 
wildlife species (see Figure T-4).  Thus, the 
prohibition on discharges with an adverse effect on 
such habitat would not be met.  

(d)  Stormwater discharges would be controlled 
with BMPs during construction and operation of the 
thermal desorption facility and access road.  

(e)  It is not expected that the facility would cause 
substantial long-term adverse impacts to the 
integrity of river water.   

Massachusetts 
Wetlands Protection 
Act and regulations  

MGL c. 131, § 40 

310 CMR 
10.53(3)(q) 

310 CMR 10.54 -
10.58 & 10.60 

Under 310 CMR 10.53(3)(q), actions 
responding to the release or threat of 
release of hazardous materials are 
authorized as a “limited project” if they: (a) 
have no practicable alternative, consistent 
with the Massachusetts Contingency Plan 
(MCP), that would be less damaging to 

Applicable to construction 
and operation of thermal 
desorption facility, which 
would be located within 
100-year floodplain and, in 
part, within a Riverfront 
Area (200 feet from River), 

Since TD 5 would be a response action, the 
requirements for “limited projects” would appear to 
apply.  Under those requirements: 

 Given the selected location, EPA would need to 
find that there is no practicable alternative that 
would be less damaging to resource areas, or to 
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310 CMR 10.59  resource areas; and (b) avoid or minimize 
impacts to resource areas, including, to the 
maximum extent practicable, minimizing 
hydrological changes to resource areas, 
using BMPs during construction (including 
prevention of erosion/siltation); 
implementing mitigating measures, 
providing compensatory storage for lost 
flood storage capacity, avoiding flow 
restrictions that would increase flood stage 
or velocity, substantially restoring disturbed 
vegetation, and working in resource areas 
only when the ground is sufficiently stable 
to support the equipment. 

For actions that do not qualify as a “limited 
project,” the requirements of 310 CMR 
10.54 -10.58 and 10.60 would apply.  

In either case, under 310 CMR 10.59, the 
action must have no adverse effect on 
estimated habitat of rare wildlife species. 

which are resource areas 
under these regulations, 
and would affect small 
wetlands (described 
above), which may also be 
resource areas under 
these regulations. 

waive the requirement that there be no such 
practicable alternative.   

 Practicable measures would be implemented to 
minimize harm to floodplain, including erosion and 
sedimentation control measures during 
construction and operation of the desorption facility 
and removal of facility structures, staging areas, 
and access roads and restoration of those areas 
upon completion of thermal desorption operations.  
There would be no long-term impact on flood 
storage capacity of floodplain, but there would be a 
short-term impact, which would require flood 
storage compensation.  

 The thermal desorption facility would be located 
within, and would adversely affect, estimated rare 
wildlife species habitat (see Figure T-4).  Thus, the 
prohibition on projects with an adverse effect on 
such habitat would not be met.  

In addition, if TD 5 was not considered a “limited 
project,” it may not meet some of the requirements 
of 310 CMR 10.54 -10.58 and 10.60 – e.g., the 
requirement to maintain a 100-foot wide area of 
undisturbed vegetation along the river in a 
Riverfront Area (with certain exceptions) 
(10.58(4)(d)1.).    

In addition, a portion of the treated material from 
the thermal desorption process would be used as 
backfill in the floodplain.  This activity would meet 
the requirements of these regulations.  The 
material to be used would be shown, through 
sampling and comparison to MCP Method 1 
standards or other appropriate standards for 
unrestricted areas, to pose no significant risk to 
health or the environment.  It would also be 
amended with organic material to support 
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vegetative growth.  Further, since this material 
would be used as backfill for floodplain 
excavations, its use would not affect the flood 
storage capacity of the floodplain.  

Massachusetts 
standards for 
hazardous waste 
management 
facilities in 
floodplains 

310 CMR 30.701 Location standards for hazardous waste 
management facilities in floodplains, 
including requirements that: (a) no active 
portion of a waste pile may be constructed 
within 500-year floodplain; and (b) tanks, 
containers, and similar units that are used 
to store hazardous waste, do not receive 
waste from off-site sources, and are 
located within the 100-year floodplain must 
be floodproofed to prevent floodwaters from 
contacting the hazardous waste.   

These requirements would 
not apply to treatment 
facility if, as expected, 
excavated sediments and 
soils do not constitute 
state hazardous waste 
subject to these standards.  
Further, even if they did 
constitute such hazardous 
waste, the facility may be 
exempt from these 
requirements under MCP 
(as described in Table T-
5.c).  However, if some 
materials did constitute 
such hazardous waste and 
the facility was not exempt, 
these requirements would 
be applicable to the 
treatment facility.    

In the unlikely event that some materials to be 
treated were found to constitute state hazardous 
waste and treatment facility is not exempt, waste 
piles used for staging at treatment facility would not 
meet the requirement that hazardous waste piles 
may not be located within 500-year floodplain.  Any 
tanks or similar units used to store such waste at 
the facility would be floodproofed against a 100-
year flood. 

Massachusetts 
Historical 
Commission Act and 
regulations 

MGL c. 9, § 27C 

950 CMR 71.07 

A state body proposing to fund or authorize 
a project must notify the Massachusetts 
Historical Commission (MHC) (or the 
project proponent may notify MHC) if the 
project has an area of potential impact that 
could cause a change in the historical, 
architectural, archaeological, or cultural 
qualities possessed by a property listed in 
the State Register of Historic Places.  If 
MHC determines that the project will have 
an adverse impact on a property listed in 

Applicable to State; 
relevant and appropriate to 
state-authorized projects in 
areas where the work 
would have an area of 
potential impact on 
property(ies) listed in State 
Register.   

An evaluation would be made through consultation 
with the MHC (and, if applicable, any pertinent 
Tribal Historic Preservation Office) as to whether 
the construction or operation of the thermal 
desorption facility at the DeVos site would 
adversely affect any property listed in the State 
Register of Historic Places.  If it would, the 
substantive provisions of these regulations would 
be met.  
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the State Register, the state body, project 
proponent, and MHC must consider 
“prudent and feasible alternatives” that 
could eliminate, minimize, or mitigate the 
adverse effects.  If there are, such 
alternatives will be specified in an 
agreement among those parties; and if 
there is no agreement, project cannot 
proceed until state body or project 
proponent responds to the MHC.  

To Be Considered 

Executive Order for 
Wetlands Protection 

Exec. Order 
11990 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(a) and 40 
CFR Part 6, App. 
A 

A federal agency must avoid undertaking or 
providing assistance for construction in 
wetlands unless:  (a) there is no practicable 
alternative; and (b) the proposed action 
includes all practicable measures to 
minimize harm to wetlands. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA.  Thus, if the small 
wetlands described above 
are found to meet the 
definition of wetlands 
under this Order, this 
Order would be applicable 
to EPA. 

If this alternative and location were selected and 
the small wetlands described above are subject to 
this Executive Order, EPA would need to find that 
there is no practicable alternative with less adverse 
impact on wetlands and that the project includes all 
practicable measures to minimize harm to 
wetlands, or else would need to waive those 
requirements.  
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Statute/Regulation Citation * Synopsis of Requirements Status (Applicability/ 
Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Executive Order for 
Floodplain 
Management 

Exec. Order 
11988 (1977) 

Procedures for 
implementing this 
Order are set 
forth in 40 CFR 
6.302(b) and 40 
CFR Part 6, App. 
A 

 

A federal agency proposing action in a 
floodplain must consider alternatives to 
avoid adverse effects on the floodplain, and 
if there is no practicable alternative, must 
design or modify the action to minimize 
harm to or within the floodplain. 

Since this Executive Order 
was not formally 
promulgated after notice-
and-comment rulemaking, 
it is to be considered 
(TBC), rather than an 
ARAR.  However, as an 
order of the President, it is 
applicable to and binding 
on EPA, and would apply 
here since the identified 
location for the thermal 
desorption facility would be 
situated within the 100-
year floodplain. 

If this alternative and location were selected, EPA 
would need to find that there is no practicable 
alternative that would avoid any impact on the 
floodplain, or to waive the requirement that there 
be no such practicable alternative.   

Practicable measures would be implemented to 
minimize harm to floodplain, including erosion and 
sedimentation control measures during 
construction and operation of the treatment facility 
and removal of facility structures, staging areas, 
and access roads and restoration of those areas 
upon completion of treatment operations.  There 
would be no long-term impact on flood storage 
capacity of floodplain.  However, there would be a 
short-term impact while the facility was in place, 
and so flood storage compensation would be 
necessary. 

In addition, a portion of treated material from the 
thermal desorption process would be used as 
backfill in the floodplain.  This material would be 
sampled for PCBs, as well as amended with 
organic material, to ensure that it would not cause 
harm within the floodplain. 
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability 
/Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Federal ARARs 

TSCA regulations on 
cleanup and disposal 
of PCB Remediation 
Waste 

40 CFR 761.50 

40 CFR 761.61(b) 
& (c) 

Regulations specify methods for disposal 
of non-liquid PCBs (which includes actions 
to destroy or degrade PCBs).  They 
include disposal in incinerator meeting 
requirements of § 761.70 (or equivalent 
disposal method approved under § 
761.60(e)) and disposal in chemical waste 
landfill meeting requirements of § 761.75.  
In addition, § 761.61(c) allows for risk-
based approval of alternate disposal 
method if EPA finds that such method will 
not pose an unreasonable risk of injury to 
health or the environment.   

Applicable to disposal of PCB 
Remediation Waste (which 
includes actions to destroy or 
degrade PCBs) in thermal 
desorption facility. 

Thermal desorption facility would not meet 
regulations’ definition of incinerator (i.e., 
engineered device using controlled flame 
combustion to thermally degrade PCBs), and 
on-site reuse is not explicitly authorized.  It is 
anticipated that, if TD 5 were selected, these 
TSCA requirements would be met through 
EPA’s determination that the thermal 
desorption process and facility meet the 
substantive criteria for a risk-based approval 
under § 761.61(c).     

TSCA regulations on 
decontamination 

40 CFR 761.79 Establishes decontamination standards 
and procedures for removing PCBs from 
water, organic liquids, and various types of 
surfaces. 

Applicable to decontamination 
of equipment used in handling 
of PCB-containing materials. 

Would be attained through use of proper 
decontamination procedures. 

Clean Water Act – 
NPDES regulations 
(storm water 
discharges) 

40 CFR  
122.26(c)(1)(ii)(C) 

40 CFR 122.44(k) 

Best management practices (BMPs) must 
be employed to control pollutants in 
stormwater discharges during construction 
activities.  

Applicable to stormwater 
discharges to river during 
construction and operation of 
treatment facility.  

Would be attained through use of BMPs, 
including stormwater diversion berms, 
stormwater detention basins, and drainage 
swales, to control erosion from stormwater 
discharges during construction and operation 
of treatment facility. 
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability 
/Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

Endangered Species 
Act and regulations 

16 USC 1536(a)-
(d) 

40 CFR 6.302(h) 

50 CFR Part 402, 
Subparts A & B 

A federal agency must ensure that any 
action authorized, funded, or carried out by 
it is not likely to jeopardize the continued 
existence of a listed threatened or 
endangered (T&E) species or result in 
destruction or adverse modification of 
critical habitat, unless an exemption is 
granted.  If a listed species or critical 
habitat may be present in the action area, 
the steps set forth in the regulations must 
be followed.   

Applicable to EPA; relevant 
and appropriate to federally 
authorized actions (if any) that 
are likely to jeopardize 
continued existence of a 
federally listed T&E species or 
result in destruction or adverse 
modification of critical habitat. 

Would be attained because area identified for 
thermal desorption facility does not contain 
any federally listed T&E species or their critical 
habitat, and thus facility would not adversely 
affect such species or habitat.  

Resource 
Conservation and 
Recovery Act (RCRA) 
regulations on 
identification of 
hazardous waste 

40 CFR Part 261  Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under RCRA.  Note that 
§ 261.24 identifies concentrations of 
contaminants which make waste a 
hazardous waste due to toxicity, as 
determined through the Toxicity 
Characteristic Leaching Procedure (TCLP). 

Relevant and appropriate to 
determining whether excavated 
sediments and soils at thermal 
desorption facility would 
constitute hazardous waste. 

Based on prior experience at other portions of 
this site, it is not anticipated that excavated 
sediments or soils to be treated at thermal 
desorption facility would constitute RCRA 
characteristic hazardous waste.  However, 
representative TCLP testing of sediments/soils 
would be conducted during design to confirm 
that result. 

RCRA regulations for 
less than 90-day 
accumulation of 
hazardous waste 

40 CFR 262.34 Allows on-site accumulation of hazardous 
waste for less than 90 days in containers, 
tanks, or containment buildings, provided 
generator complies with specified 
requirements, including referenced 
requirements of 40 CFR Part 265. 

These requirements would not 
apply if, as expected, the 
excavated sediments and soils 
do not constitute RCRA 
hazardous waste.  However, if 
some materials to be treated 
did constitute RCRA hazardous 
waste, these requirements 
would be relevant and 
appropriate to < 90-day on-site 
accumulation of such materials. 

In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, any tanks or containment 
buildings used for < 90-day accumulation of 
those materials would meet these 
requirements.  
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability 
/Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

RCRA regulations for 
hazardous waste 
management facilities 
– general 
requirements 

40 CFR 264.1(j) General requirements for facilities used to 
manage remediation wastes that constitute 
hazardous waste (e.g., requirements for 
waste analysis, security, precautions to 
prevent accidental ignition or reaction of 
wastes, preventing washout of units in 
floodplain by 100-year flood).  (These 
requirements are in lieu of Part 264, 
Subparts B, C, and D.)   

These requirements would not 
apply if, as expected, the 
excavated sediments and soils 
do not constitute RCRA 
hazardous waste.  However, if 
some materials to be treated 
did constitute RCRA hazardous 
waste, these requirements 
would be relevant and 
appropriate to storage/ 
treatment facility for such 
materials (other than < 90-day 
accumulation units). 

In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, these requirements would 
be met. 

RCRA regulations for 
hazardous waste 
management facilities 
– technical 
requirements for 
storage and treatment 
of hazardous waste  

40 CFR Part 264, 
Subparts J, L, X, 
and DD 

Design, operating, closure, and (if 
necessary) post-closure requirements for 
storage or treatment of hazardous waste in 
tanks (Subpart J), waste piles outside 
structures (Subpart L), miscellaneous units 
(Subpart X), and containment buildings 
(Subpart DD).  

Same as above. In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, any tanks, waste piles, 
containment buildings, or miscellaneous units 
used for treatment of such waste or for 
temporary staging of such waste before 
treatment (other than < 90-day accumulation 
units) would meet these requirements.   

RCRA regulations for 
hazardous waste 
management facilities 
– groundwater 
protection 

40 CFR Part 264, 
Subpart F 

Groundwater protection requirements for 
hazardous waste contained in solid waste 
management units.  Includes groundwater 
protection standards (i.e., maximum 
contaminant levels) for waste piles outside 
structures; alternate limits allowed under 
40 CFR 264.94(b); and requirements for 
groundwater monitoring systems.  

Same as above. In the unlikely event that some materials to be 
treated were found to constitute RCRA 
hazardous waste, the treatment facility, 
including the staging areas for such waste 
before treatment, would have groundwater 
monitoring system and program consistent 
with these requirements.   
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Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability 
/Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

State ARARs 

Massachusetts air 
pollution control 
regulations  

310 CMR 7.00 Section 7.01(1) prohibits person operating 
an air contamination source from creating 
a condition of air pollution.  Other 
provisions establish specific requirements 
for particular pollutants or types of facilities 
– e.g., emission limitations and 
requirements for facility that emits volatile 
and/or halogenated organic compounds 
(7.18); reasonably available control 
technology requirements for source of 
nitrogen oxides (7.19); emission 
limitations, fuel requirements, and 
operational requirements for emergency 
generators (7.26(42).   

Applicable to thermal 
desorption facility. 

Thermal desorption facility would meet general 
requirement of § 7.01(1) through appropriate 
air emission controls (to be specified in 
design) and ambient air monitoring.  The 
facility would be designed to meet any of the 
specific requirements of these regulations that 
would apply to design and operation of a 
thermal desorption facility.       

Massachusetts Clean 
Water Act and 
Wetlands Protection 
Act –  stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 

314 CMR 
9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act must incorporate 
stormwater BMPs to attenuate pollutants in 
stormwater discharges, as well as provide 
a setback from receiving waters and 
wetlands, in accordance with 10 specified 
stormwater management standards.  

Applicable to stormwater 
discharges during construction 
and operation of thermal 
desorption facility. 

Stormwater discharges during construction 
and operation of the treatment facility would 
be controlled with BMPs, which would be 
designed to meet the specified stormwater 
management standards.  These stormwater 
systems would include setbacks from 
receiving waters and wetlands.       

Massachusetts 
Endangered Species 
Act and regulations 

MGL c. 131A 

321 CMR 10.00, 
Parts I, II, & V 

A proposed activity within mapped Priority 
Habitat for a state-listed rare species or 
other area where such a species has 
occurred may not result in a “take” of a 
state-listed species.  The MESA 
regulations contain a provision (§ 10.23) 
authorizing the Mass. DFW to permit a 
“take” if the applicant has adequately 
addressed alternatives, an insignificant 
portion of the local population would be 
impacted, and the applicant agrees to 

Applicable to activities in a 
state-mapped Priority Habitat in 
MA or other areas where 
information indicates the 
occurrence of a state-listed 
species (except that § 10.23 
does not constitute an ARAR). 

The area identified for the thermal desorption 
facility is within state-mapped Priority Habitat, 
as shown on Figure T-4.  The construction of 
the facility in this location would result in a 
“take” of at least 3 state-listed species, as 
shown in Appendix L.  Thus, the prohibition on 
a “take” would not be met.   
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Status (Applicability 
/Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

carry out a conservation and management 
plan that provides a long-term Net Benefit 
to the conservation of the species.  
However, as discussed in the Revised 
CMS Report (Section 5.4), that provision is 
not an ARAR. 

321 CMR 10.00, 
Part IV 

Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the viability 
of the habitat to sustain an endangered or 
threatened species.

Would be applicable to 
activities affecting state-
designated Significant Habitat 
in MA.  However, no such 
habitat has been designated.

Not applicable. 

Massachusetts 
hazardous waste 
regulations on 
identification of 
hazardous waste 

310 CMR 30.100 Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under state law.   

Wastes that contain PCBs > 50 mg/kg 
(which are listed wastes) are exempt from 
the state hazardous waste management 
regulations so long as they are managed in 
compliance with EPA’s TSCA regulations 
(40 CFR Part 761) (see 310 CMR 
30.501(3)(a)).  (Materials that constitute 
state hazardous wastes on other grounds 
are referred to in this table as “non-PCB 
state hazardous waste.”)  

In addition, under the MCP, the on-site 
treatment of contaminated media 
constituting hazardous waste as part of a 
remedial action under the MCP (including 
its “adequately regulated” provisions) is 
exempt from the state hazardous waste 
regulations unless MDEP determines that 
compliance with those regulations is 
required (310 CMR 40.0033(5)).  

Applicable to determining 
whether excavated sediments 
and bank soils would constitute 
hazardous waste under state 
law. 

Based on prior experience at other portions of 
this site, it is not anticipated that excavated 
sediments or soils to be treated at the thermal 
desorption facility would constitute non-PCB 
state hazardous waste.  However, 
representative TCLP testing of sediments/soils 
would be conducted during design to confirm 
that result. 
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Massachusetts 
hazardous waste 
management 
regulations – 
requirements for less 
than 90-day 
accumulation of 
hazardous waste 

310 CMR 30.340 
– 30.343 

Allows on-site accumulation of hazardous 
waste for less than 90 days in containers 
or tanks, provided generator complies with 
requirements specified or referenced in 
these regulations. 

These requirements would not 
apply to thermal desorption 
facility if, as expected, the 
excavated sediments and soils 
do not constitute non-PCB 
state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under MCP 
unless MDEP determines 
otherwise.  However, if some 
materials to be treated did 
constitute such hazardous 
waste and the facility was not 
exempt under MCP, these 
requirements would be 
applicable to < 90-day on-site 
accumulation of such materials.  

In the unlikely event that materials to be 
treated at thermal desorption facility were 
found to constitute non-PCB state hazardous 
waste, and the facility is not exempt under the 
MCP, any tanks used for < 90-day 
accumulation of such materials would meet 
these requirements. 

Massachusetts 
hazardous waste 
management 
regulations – general 
requirements 

310 CMR 30.513, 
30.514, 30.524, 
30.560 

General requirements for hazardous waste 
management facilities (for waste analysis, 
security, emergency prevention and 
response, and precautions to prevent 
accidental ignition or reaction of wastes). 

These requirements would not 
apply to thermal desorption 
facility if, as expected, the 
excavated sediments and soils 
do not constitute non-PCB 
state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under MCP 
unless MDEP determines 
otherwise.  However, if some 
materials to be treated did 
constitute such hazardous 
waste and the facility was not 
exempt under MCP, these 
requirements would be 

In the unlikely event that materials to be 
treated at thermal desorption facility were 
found to constitute non-PCB state hazardous 
waste, and the facility is not exempt under the 
MCP, these requirements would be met. 



  
 
 

Table T-5.c:  Alternative TD 5 (Thermal Desorption) [Assumed to Take Place at DeVos Site] with  
Potential On-Site Reuse of Portion of Treated Material) – Potential Action-Specific ARARs * 

 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table T-5.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 104 of 107  

Authority/Regulation Citation ** Synopsis of Requirements 
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applicable to the treatment 
facility.   

Massachusetts 
hazardous waste 
management 
regulations – location 
standards for units 
used to treat or store 
hazardous waste  

(Note:  Some of these 
regulations were also 
listed as location-
specific ARAR in 
Table T-5.b.) 

310 CMR  
30.701(6), 
30.702,  
30.703(2), 
30.704(3), 
30.705(3) & (6) 
 

Location standards for waste piles, 
including that active portion of such facility 
may not be constructed (a) in 500-year 
floodplain, (b) in watershed of Class A 
surface waters, (c) in wetlands, (d) within 
½ mile of public water supply well, (e) on 
land overlying an actual, planned, or 
potential public underground drinking water 
source, (f) within 1000 feet of a private 
drinking water well, or (g) without a 200-
foot buffer zone to fenceline.  Potential 
public drinking water source is defined as 
groundwater capable of yielding ≥ 100 gpm 
and having < 10,000 mg/L of TDS. 

These requirements would not 
apply to thermal desorption 
facility if, as expected, the 
excavated sediments and soils 
do not constitute non-PCB 
state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under MCP 
unless MDEP determines 
otherwise.  However, if some 
materials to be treated did 
constitute such hazardous 
waste and the facility was not 
exempt from these 
requirements under MCP, 
these requirements would be 
applicable to the staging piles 
for such waste at that facility.   

In the unlikely event that materials to be 
treated at thermal desorption facility were 
found to constitute non-PCB state hazardous 
waste, and the facility is not exempt under the 
MCP, the temporary staging piles used for 
such waste at a thermal desorption facility at 
the DeVos site would meet these location 
standards, except for the following : (a) the 
prohibition on waste piles within 500-year 
floodplain; (b) the requirement for a 200-foot 
buffer zone to the fenceline (since there would 
not be a 200-foot buffer between the facility 
and the River); and (c) potentially the 
prohibition on waste piles on land overlying a 
potential public drinking water source (an 
issue to be investigated in design).      

310 CMR 
30.701(2) 
 

For storage facility (other than surface 
impoundment or waste pile) that does not 
receive hazardous waste from off-site 
sources, portion in 100-year floodplain 
must be floodproofed. 

These requirements would not 
apply to thermal desorption 
facility if, as expected, the 
excavated sediments and soils 
do not constitute non-PCB 
state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under MCP 
unless MDEP determines 
otherwise.  However, if some 

In the unlikely event that materials to be 
treated at thermal desorption facility were 
found to constitute non-PCB state hazardous 
waste, and the facility is not exempt under the 
MCP, any tanks or miscellaneous units used 
to treat or store such waste would be 
floodproofed against a 100-year flood.   
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Status (Applicability 
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materials to be treated did 
constitute such hazardous 
waste and the facility was not 
exempt from these 
requirements under MCP, 
these requirements would be 
applicable to tanks or 
miscellaneous units used to 
store or treat such waste.  

Massachusetts 
hazardous waste 
management 
regulations – technical 
requirements for 
storage and treatment 
of hazardous waste 

310 CMR 30.602 

310 CMR 30.690 

310 CMR 30.580 

Requirements for design, operation, and 
closure of tanks used to treat or store 
hazardous waste. 

Same as above.  In the unlikely event that materials to be 
treated at desorption facility were found to 
constitute non-PCB state hazardous waste, 
and the facility is not exempt under the MCP, 
any tanks used to store or treat such waste at 
the facility would meet these requirements. 

310 CMR 30.602 

310 CMR 30.606 

310 CMR 30.580 

Requirements for design, construction, 
operation, closure, and post-closure care 
of facilities that treat hazardous waste in 
miscellaneous units (i.e., units that do not 
fall within any other category).  

These requirements would not 
apply to thermal desorption 
facility if, as expected, the 
excavated sediments and soils 
do not constitute non-PCB 
state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under the 
MCP unless MDEP determines 
otherwise.  However, if some 
materials to be treated did 
constitute such hazardous 
waste and the facility was not 
exempt from these 
requirements under the MCP, 
these requirements would be 
applicable to that facility.  

In the unlikely event that materials to be 
treated at thermal desorption facility were 
found to constitute non-PCB state hazardous 
waste, and the facility is not exempt under the 
MCP, any miscellaneous units used to treat 
such waste at the facility would meet these 
requirements.  
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310 CMR 30.602 

310 CMR 30.640 

310 CMR 30.580 

Requirements for design, operation, and 
closure of waste piles used to store 
hazardous waste. 

These requirements would not 
apply to thermal desorption 
facility if, as expected, the 
excavated sediments and soils 
do not constitute non-PCB 
state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under MCP 
unless MDEP determines 
otherwise.  However, if some 
materials to be treated did 
constitute such hazardous 
waste and the facility was not 
exempt from these 
requirements under MCP, 
these requirements would be 
applicable to the staging piles 
for such waste at the facility.   

In the unlikely event that materials to be 
treated at thermal desorption facility were 
found to constitute non-PCB state hazardous 
waste, and the facility is not exempt under the 
MCP, the temporary staging piles for such 
waste at treatment facility would meet these 
requirements, except potentially for the 
requirement that liner must be a minimum of 4 
feet above probable high groundwater table 
(30.641(1)(a)1.) – an issue that would be 
investigated during design.       

310 CMR 30.660 Groundwater protection requirements for 
waste piles outside structures, including 
monitoring system requirements; 
groundwater protection standards (i.e., 
maximum contaminant levels), and 
potential alternate limits. 

These requirements would not 
apply to thermal desorption 
facility if, as expected, the 
excavated sediments and soils 
do not constitute non-PCB 
state hazardous waste.  
Further, even if they did 
constitute such waste, the 
facility would be exempt from 
these requirements under MCP 
unless MDEP determines 
otherwise.  However, if some 
materials to be treated did 
constitute such hazardous 
waste and the facility was not 
exempt from these 

In the unlikely event that materials to be 
treated at thermal desorption facility were 
found to constitute non-PCB state hazardous 
waste, and the facility is not exempt under the 
MCP, the staging areas for such waste before 
treatment would have groundwater monitoring 
system and program consistent with these 
requirements.  



  
 
 

Table T-5.c:  Alternative TD 5 (Thermal Desorption) [Assumed to Take Place at DeVos Site] with  
Potential On-Site Reuse of Portion of Treated Material) – Potential Action-Specific ARARs * 

 

*   Except as otherwise noted, this table does not repeat the ARARs listed as potential Location-Specific ARARs in Table T-5.b. 
**  ARARs consist only of the substantive requirements of the provisions cited in this column, not any administrative requirements included therein. 

 
Page 107 of 107  

Authority/Regulation Citation ** Synopsis of Requirements 
Status (Applicability 
/Appropriateness) Actions(s) To Be Taken To Achieve ARAR 

requirements under MCP, 
these requirements would be 
applicable to the staging piles 
for such waste at the facility.  

Massachusetts tank 
regulations 

527 CMR 9.03, 
9.04 

Requirements for design and operation of 
above-ground storage tanks of > 10,000 
gallons for any liquids other than water 
(527 CMR 9.03) and for above-ground 
storage tanks < 10,000 gallons for 
flammable (Class I) liquids (527 CMR 
9.04). 

Applicable to above-ground 
storage of any non-water 
liquids in > 10,000 gallon tanks 
or storage of flammable liquids 
in < 10,000 gallon tanks. 

Would be met for these types of tanks. 

Massachusetts 
regulations on 
beneficial use of solid 
waste 

310 CMR 19.060 Requires demonstration that the materials 
to be reused are beneficial and pose an 
insignificant potential hazard to public 
health, safety, or the environment. 

Relevant and appropriate to 
on-site reuse of treated 
material. 

Under TD 5, a portion of treated material from 
the thermal desorption process would be used 
as backfill in the floodplain – a beneficial use.  
This material would be so used only if it is 
shown, through sampling and comparison to 
MCP Method 1 standards or other appropriate 
standards for unrestricted areas, to meet the 
requirement that it pose an insignificant risk.  

To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release 
of materials containing PCBs at 
concentration of 50 mg/kg or greater. 

To be considered for any new 
PCB spills that occur during the 
work. 

Would be considered in the event of any new 
PCB spill that occurs during construction or 
operation of the thermal desorption facility. 
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Figure S-3
Impact of Alternative SED 3
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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SED 3 includes bank removal/
stabilization for Reaches 5A and 5B.
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Figure S-4
Impact of Alternative SED 4
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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SED 4 includes bank removal/
stabilization for Reaches 5A and 5B.
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Figure S-5a
Impact of Alternative SED 5
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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SED 5 includes bank removal/
stabilization for Reaches 5A and 5B.
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Figure S-5b
Impact of Alternative SED 5
on priority and estimated habitats of 
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Figure S-6a
Impact of Alternative SED 6
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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SED 6 includes bank removal/
stabilization for Reaches 5A and 5B.
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Figure S-6b
Impact of Alternative SED 6
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure S-7a
Impact of Alternative SED 7
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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stabilization for Reaches 5A and 5B.



5,000 0 5,0002,500 Feet

H:\
GE

Nc
ms

\GI
S\P

roj
ect

s\A
ltR

em
_m

ap
s\M

XD
s\R

78
\Ra

reS
pe

cie
s_s

tag
ing

Are
a_R

78_
SED

_8x
11.

mx
d -

 N.
 Ke

lsa
ll 

GENcms 430                                                            October  2010

SCALE

LEGEND

LOCATORWoods Pond 
Dam

Rising Pond
Dam

Dams
Housatonic River
Access Roads
Staging Areas

Sediment Remediation
Removal of Top 1-ft
Removal of Top 1.5-ft
Removal of Top 2.5-ft
Thin Layer Capping
Engineered Capping Only

FEMA Flood Zones
100-year
500-year

Reach
7H

Reach
8 Reach

7E
Reach

7G
Reach

7F
Reach

7D

Reach
7A

Reach
7B

Reach
7C

Reach
7D

NHESP Priority Habitats of 
Rare Species (2008)

NHESP Estimated Habitats 
of Rare Wildlife (2008)

0 650 1,300
Feet

Willow Mill
Dam

B

0 1,500 3,000
Feet A

Columbia Mill 
Dam

Figure S-7b
Impact of Alternative SED 7
on priority and estimated habitats of 
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Figure S-8a
Impact of Alternative SED 8
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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SED 8 includes bank removal/
stabilization for Reaches 5A and 5B.
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Impact of Alternative SED 8
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure S-9a
Impact of Alternative SED 9
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure S-9b
Impact of Alternative SED 9
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure S-10
Impact of Alternative SED 10
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-2a
Impact of Alternative FP 2
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-2b
Impact of Alternative FP 2
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure F-3a
Impact of Alternative FP 3
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-3b
Impact of Alternative FP 3
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure F-4a
Impact of Alternative FP 4
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-4b
Impact of Alternative FP 4
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure F-5a
Impact of Alternative FP 5
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-5b
Impact of Alternative FP 5
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure F-6a
Impact of Alternative FP 6
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-6b
Impact of Alternative FP 6
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure F-7a
Impact of Alternative FP 7
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-7b
Impact of Alternative FP 7
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.
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Figure F-8a
Impact of Alternative FP 8
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-8b
Impact of Alternative FP 8
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.

SCALE

LEGEND

LOCATORWoods Pond 
Dam

Columbia Mill 
Dam

Willow Mill
Dam

Glendale 
Dam

Rising Pond
Dam

Dams
Floodplain Soil Removal
Access Roads
Staging Areas
Housatonic River

FEMA Flood Zones
100 year
500 year

Reach
7H

Reach
8 Reach

7E
Reach

7G
Reach

7F
Reach

7D

Reach
7A

Reach
7B

Reach
7C

Reach
7D

NHESP Estimated Habitats of 
Rare Species (2008)
NHESP Priority Habitats 
of Rare Wildlife (2008)



1,500 0 1,500750 Feet

H:\
GE

Nc
ms

\G
IS\

Pro
jec

ts\
Alt

Re
m_

ma
ps\

MX
Ds

\R5
6\R

are
Spe

cie
s_s

tag
ing

Are
a_R

56
_FP

8x1
1_

20
10

09
20

.m
xd 

- N
. Ke

lsa
ll

GENcms 430                          October 2010

Confluence LOCATOR

SCALE

Figure F-9a
Impact of Alternative FP 9
on priority and estimated 
habitats of State-listed species 
in Reaches 5 and 6. 
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Figure F-9b
Impact of Alternative FP 9
on priority and estimated habitats of 
State-listed species in Reaches 7 and 8.

SCALE

LEGEND

LOCATORWoods Pond 
Dam

Columbia Mill 
Dam

Willow Mill
Dam

Glendale 
Dam

Rising Pond
Dam

Dams
Floodplain Soil Removal
Access Roads
Staging Areas
Housatonic River

FEMA Flood Zones
100 year
500 year

Reach
7H

Reach
8 Reach

7E
Reach

7G
Reach

7F
Reach

7D

Reach
7A

Reach
7B

Reach
7C

Reach
7D

NHESP Estimated Habitats of 
Rare Species (2008)
NHESP Priority Habitats 
of Rare Wildlife (2008)



SCALE

LEGEND

LOCATOR
H:\

GE
Nc

ms
\G

IS\
Pro

jec
ts\

Alt
Re

m_
ma

ps\
MX

Ds
\R5

6\R
are

Spe
cie

s_T
D2

_im
pa

cts
_R

56
_8

x11
.m

xd 
- N

. Ke
lsa

ll

GENcms 430                                                        October 2010

NHESP Priority Habitats of 
Rare Species (2008)
NHESP Estimated Habitats of 
Rare Wildlife (2008)

Figure T-2
Impacts of Alternative TD 2 
on priority and estimated habitats 
of State-listed species in 
Reaches 5 and 6.
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Figure T-3a
Proximity of Alternative TD 3
(minimum disposal volume) to 
priority and estimated habitats of 
State-listed species in 
Reaches 7 and 8. 
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Figure T-3b
Proximity of Alternative TD 3
(maximum disposal volume) to 
priority and estimated habitats of 
State-listed species in 
Reaches 7 and 8. 
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Figure T-4
Impacts of Alternatives 
TD 4 and TD 5 on priority and 
estimated habitats of State-listed 
species in Reach 5. 
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APPENDIX D 

Basis for Target Floodplain Soil Concentrations Associated with PCB 
IMPG for Insectivorous Birds 

The Interim Media Protection Goals (IMPGs) specified in General Electric’s (GE’s) revised 

IMPG Proposal (GE, 2006) and approved by the United States Environmental Protection 
Agency (EPA) for insectivorous birds were based on EPA’s assessment of potential risks to 

the wood duck (which was selected as a representative species for the insectivorous birds 
that reside and breed in the Rest of River area), as described in EPA’s Ecological Risk 

Assessment (ERA; EPA, 2004).  Those IMPGs apply to concentrations in wood duck 
invertebrate prey, which consists of both aquatic and terrestrial organisms.  The IMPGs for 
wood duck invertebrate prey are 4.4 milligrams per kilogram (mg/kg) for polychlorinated 
biphenyls (PCBs) and 14 to 22 nanograms per kilogram (ng/kg) for dioxin toxicity 
equivalents (TEQs).  Consistent with EPA’s April 13, 2007 conditional approval letter for 

GE’s Corrective Measures Study (CMS) Proposal (Condition 27), GE’s evaluations in the 

CMS have focused on the IMPGs for total PCBs.  Therefore, the IMPGs for TEQs are not 
further discussed.   

As discussed in the text of this CMS Report, in order to be used to evaluate remedial 
alternatives, the IMPG for PCBs in wood duck invertebrate prey needed to be converted 
into corresponding PCB concentrations in media subject to evaluation in the CMS – namely, 
sediments and floodplain soils.  This procedure was complicated by the fact that the 
invertebrate portion of the wood duck’s diet consists of an aquatic invertebrate component 

(related to sediment and water column) and a terrestrial invertebrate component (related to 
floodplain soil).  Thus, when calculating target sediment and floodplain soil concentrations 
associated with the prey-based IMPGs, the concentration in one component affects the 
allowable concentration in the other components – i.e., a higher concentration in sediments 
will require a lower concentration in soil in order to achieve the IMPG, and vice versa.  
Thus, it is not possible to derive a target concentration in one medium without knowing the 
concentration in the other. 

In these circumstances, GE first selected a range of target sediment PCB concentrations 
that fall within the range of other sediment IMPGs (e.g., based on human direct contact and 
other ecological receptors).  Those selected target PCB concentrations were 1, 3, and 5 
mg/kg.  GE then calculated target floodplain soil concentrations associated with achieving 
the PCB IMPG of 4.4 mg/kg in wood duck invertebrate prey assuming that the sediment 
PCB concentrations are equal to the selected target values.  These calculations were 
initially presented in Appendix A to the CMS Proposal.  However, EPA’s April 13, 2007 
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conditional approval letter provided several comments on those calculations and directed 
GE to revise the calculations of target floodplain soil levels.   

Based on those comments, this appendix describes the revised procedure used to calculate 
the target floodplain soil levels and presents revised calculations and target levels.  These 
revised calculations were based on assumed target sediment concentrations of 1, 3, and 5 
mg/kg.  In accordance with EPA’s comments, revised target floodplain soil concentrations 

have been calculated separately for each of the four subreaches of the Primary Study Area 
(PSA) (i.e., Reaches 5A, 5B, 5C/5D, and 6), due to subreach-specific differences in the total 
organic carbon content (TOC) of the surface sediments and in the biota-sediment 
accumulation factors (BSAFs).1  The underlying equations, input variables, and results of 
this analysis are summarized in Table D-1 and are detailed below.  

Derivation of Equation for Target Soil PCB Concentrations 

As detailed in Attachment 29 of the revised IMPG Proposal, the prey-based IMPG is related 
to PCB concentrations in aquatic and terrestrial invertebrates as follows: 

Ci = [(Pai x Cai) + (Pti x Cti)] / (Pai + Pti)        Eqn. 1 

Where: 

Ci = concentration of PCBs in invertebrate prey of wood ducks (mg/kg) 

Pai = proportion of wood duck diet comprised of aquatic invertebrates (unitless) 

Cai = concentration of PCBs in aquatic invertebrates (mg/kg) 

Pti = proportion of wood duck diet comprised of terrestrial invertebrates (unitless) 

Cti = concentration of PCBs in terrestrial invertebrates (mg/kg). 

 

                                                      

1  These target floodplain soil concentrations have been applied in a more general way to 
the floodplain in further downstream reaches, as described in the text of this Report.   
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In order to differentiate between aquatic invertebrate prey that primarily reside in the water 
column and those that inhabit both the water column and the sediment (epibenthic 
organisms), Equation 1 is further broken out as: 

Ci = [(Pei x Cei) + (Pwi x Cwi) + (Pti x Cti)] / (Pei + Pwi + Pti)    Eqn. 2 

Where: 

Pei = proportion of wood duck diet comprised of epibenthic invertebrates (unitless) 

Cei = concentration of PCBs in epibenthic invertebrates (mg/kg) 

Pwi = proportion of wood duck diet comprised of water column invertebrates (unitless) 

Cwi = concentration of PCBs in water column invertebrates (mg/kg) 

Pti = proportion of wood duck diet comprised of terrestrial invertebrates (unitless) 

Cti = concentration of PCBs in terrestrial invertebrates (mg/kg). 

The lipid-normalized concentration of PCBs in epibenthic and water column invertebrates 
may be related to the organic carbon-normalized concentration of PCBs in sediment as 
follows (Ankley et al., 1992): 

BSAF = (Ci / L) / (Csed / TOC)        Eqn. 3 

Where: 

BSAF = biota-sediment accumulation factor (unitless) 

L = lipid content of invertebrates (%) 

Csed = concentration of PCBs in sediment (mg/kg) 

TOC = total organic carbon content of sediment (%) 

As detailed further below, separate BSAFs have been calculated for epibenthic and water 
column invertebrates and for different subreaches of the river.  One would not expect a 
strong correlation between PCB concentrations in water column invertebrates and those in 
sediments given that such invertebrates are not in direct contact with sediment.  
Nonetheless, because water column invertebrates are about 20% of the wood duck pre-
laying diet (Drobney and Fredrickson, 1979, as tabulated in the ERA at Vol. 5, Table G.2-
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35), use of a BSAF specific to water column invertebrates allows more complete 
consideration of bioaccumulation of PCBs from sediment into all components of the wood 
duck diet.  

Equation 3 can be rearranged to: 

Ci = BSAF x Csed x 1/TOC x L        Eqn. 4 

For the terrestrial component of the wood duck diet, the concentration of PCBs can be 
expressed as: 

Cti = BAFti x Csoil          Eqn. 5 

Where: 

BAFti = soil-to-terrestrial invertebrate bioaccumulation factor (unitless) 

Csoil = concentration of PCBs in floodplain soil (mg/kg) 

Unlike the calculations of BSAFs, this relationship has not been normalized based on TOC 
and/or lipid content or varied by subreach due to the limited available empirical data on co-
located soil and terrestrial invertebrate PCB concentrations, as further discussed below.  In 
this situation, Equation 5 is the simplest model that yields the strongest relationship 
between the soil and terrestrial invertebrate PCB concentrations.   

Equations 4 and 5 may be substituted into Equation 2 to yield: 

Ci = [(Pei x BSAFei x Csed x 1/TOC x Lei) + (Pwi x BSAFwi x Csed x 1/TOC x Lei)  

       + (Pti x BAF x Csoil)] / (Pei + Pwi + Pti)      Eqn. 6 

Solving Equation 6 for Csoil yields: 

Csoil = Ci x (Pti + Pwi + Pei) – [(Pwi  x BSAFwi x Lwi  x Csed  x 1/TOC) +  

(Pei x BSAFei x Lei x Csed  x 1/TOC)] / Pti x BAFti     Eqn. 7 

As shown in Table D-1, Equation 7 was used to calculate subreach-specific target 
floodplain soil concentrations associated with the IMPG of 4.4 mg/kg for wood duck prey 
and sediment concentrations of 1, 3, and 5 mg/kg, based on the following assumptions 
regarding each of the equation’s variables.    
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Assumptions 

Input values for Equation 7 were preferentially selected based on site-specific data, as 
presented in the ERA and supporting studies and datasets.  The bases for all input 
assumptions are detailed below. 

Ci – The target PCB concentration in the wood duck invertebrate prey was set equal to the 
EPA-approved IMPG of 4.4 mg/kg, derived in the revised IMPG Proposal (GE 2006, 
Appendix D, Attachment 29). 

Pei – The proportion of wood duck diet composed of epibenthic invertebrates was set equal 
to 0.367, based on Drobney and Fredrickson’s (1979) diet data for the wood duck’s pre-
laying period (and as tabulated in the ERA at Vol. 5, Table G.2-35).  Assignment of 
individual taxa in the wood duck’s diet to the category of epibenthic or water column groups 

followed EPA’s Food Chain Model (FCM) designations (EPA, 2006, pp. 2.4-1, 2.4-2 and 
Table 2.4-1). 

Pwi -  The proportion of wood duck diet composed of water column invertebrates was set 
equal to 0.197, also based on Drobney and Fredrickson’s (1979) diet data for the wood 

duck’s pre-laying period (and as tabulated in the ERA at Vol. 5, Table G.2-35).  Assignment 
of individual taxa in the wood duck’s diet to the category of epibenthic or water column 
groups followed EPA’s FCM designations (EPA 2006, pp. 2.4-1, 2.4-1 and Table 2.4-1).  Pei 
and Pwi sum to 0.564, consistent with the ERA’s assumption regarding the proportion of the 

wood duck diet composed of aquatic invertebrates (Vol. 5, Table G.2-33).  

Pti – The proportion of wood duck diet composed of terrestrial invertebrates was set equal to 
0.196, consistent with the ERA (Vol. 5, Table G.2-33) and based on the diet during the pre-
laying period (Drobney and Fredrickson, 1979; Drobney, 1980). 

Csed - Given the inter-related but unknown values of Csed and Csoil, it was necessary to hold 
Csed at fixed target levels in order to generate the Csoil values that are associated with each 
sediment concentration.  Values of 1, 3, and 5 mg/kg were selected as example target 
sediment concentrations as discussed above.   

BSAF – Biota-sediment accumulation factors for epibenthic invertebrates and water column 
invertebrates in Reaches 5A, 5B, 5C/5D, and 6 were calculated using EPA’s FCM (EPA, 

2006), based on simulations for 26 years (1979 through 2004) and average BSAFs for April 
through July of each year.  The April through July period was selected because it 
encompasses the range from earliest nest initiation date to latest nest initiation date in 
Massachusetts (Grice and Rogers, 1965) and thus reflects the most active period of the 
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wood duck’s breeding season.  Modeled BSAFs for water column feeders and epibenthic 

organisms are plotted in Figures D-1 and D-2, respectively, for each subreach of the PSA.  
BSAFs are also tabulated in Table D-1.   

Lei – The lipid content of epibenthic invertebrates was set equal to 1.5%, consistent with the 
findings of the FCM (EPA, 2006, Appendix C.1, pp. 1-5).   

Lwi – The lipid content of water column invertebrates was set equal to 2%, consistent with 
the findings of the FCM (EPA, 2006, Appendix C.1, pp. 1-5). 

TOC – As shown in Table  B-1, subreach-specific values for the total organic carbon 
content of surface sediments (top 6 inches) were employed, based on the approved RCRA 
Facility Investigation (RFI) Report (QEA and BBL. 2003, Table 4-3).   

BAF – A bioaccumulation factor of 0.31 was calculated from EPA’s dataset for 

concentrations of PCBs in eight co-located litter invertebrate and composite soil samples 
collected from three sampling stations (13, 14, and 15) within the PSA (ERA, Vol 6, 
Appendix L).  The underlying data are reproduced in Table D-2.  Although EPA contractors 
had sampled both earthworms and litter invertebrates from these three stations, earthworm 
data were excluded from the BAF calculation because they are not a component of wood 
ducks’ pre-laying diet (ERA, Vol. 5, Table G.2-35).  The BAF of 0.31 reflects the median of 
BAFs calculated from all litter invertebrate results.  Reach-specific BAFs were not 
calculated or applied due to the very low sample sizes per subreach (n = 0 to 3).  However, 
as discussed below, the BAF of 0.31 is quite conservative compared to BAFs reported in 
the literature for terrestrial invertebrates.  
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Results 

The target floodplain soil concentrations calculated using the above approach for each 
subreach and target sediment concentration are detailed in Table D-1 and summarized 
below:    

Target Floodplain Soil Concentrations (mg/kg) Associated with IMPG for Wood 
Ducks 

Assumed 
Sediment 

Concentration 

 

Reach 5A 

 

Reach 5B 

 

Reach 5C/5D 

 

Reach 6 

1 mg/kg 50 48 53 53 

3 mg/kg 39 33 49 50 

5 mg/kg 29 18 46 46 
 

Discussion 

Of the input variables used to generate the target soil concentrations, the most significant 
uncertainty and variability are associated with the BSAF and the BAFs.  In order to verify 
the appropriateness of the BSAF and BAFs applied, published papers and site-specific 
studies on bioaccumulation of PCBs by aquatic and terrestrial invertebrates that form 
significant portions of the wood duck diet were reviewed.  As further detailed below, the 
literature review confirmed the appropriateness of the selected values. 

The BSAFs used in the analysis (0.20 to 1.3) were derived from the FCM and vary 
according to prey type and river subreach.  Other sources of BSAFs considered but 
rejected for this analysis include empirical data from the ERA (tree swallow stomach 
content data, D-net invertebrate data, and a 7-day Lumbriculus bioaccumulation study), 
BSAFs generated for the Kalamazoo River site, and theoretical predictions based on 
equilibrium partitioning.  These potential sources are discussed below.  

Data from ERA:  Empirically derived BSAFs require consideration of co-located data on 
concentrations of PCBs in sediment and invertebrates, as well as invertebrate lipid content 
and sediment TOC.  The tree swallow stomach contents analyzed for PCBs as part of the 
ERA cannot be used to generate BSAFs because it is not possible to link the tree swallow 
prey samples to specific sediment sampling locations from which the prey were harvested 
by individual tree swallows.  Although assumptions could theoretically be made through 
spatial averaging of sediment concentrations within foraging distance of each tree swallow’s 
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nest box, considerable variability would result because prey concentrations differ among 
collections from closely located nest boxes (which would share virtually the same foraging 
area).  Similarly, co-located sediment samples also were lacking for the invertebrates 
collected for the ERA using D-nets.  While the 7-day Lumbriculus variegatus 
bioaccumulation study conducted as part of the ERA does have co-located sediment and 
invertebrate data, that study is limited for purposes of generating wood duck target levels 
because Lumbriculus is not a component of the wood duck diet and because seven days is 
not likely a sufficient test duration to achieve steady state.   

Data from Kalamazoo River:  Kay et al. (2005) used empirical data to generate BSAFs for 
benthic invertebrates, aquatic emergent insects, and several other types of organisms for 
total PCBs for the Kalamazoo River site and a reference site.  The lipid-normalized BSAF 
for benthic invertebrates and aquatic emergent insects from the Kalamazoo River were 
0.439 and 0.18, respectively, while those from the reference site were somewhat higher 
(1.15 and 0.597, respectively) (Kay et al., 2005).  Because these BSAFs are not specific to 
the Housatonic River, they are less applicable to this analysis than those generated by the 
FCM.  However, they do offer a bounding range of BSAFs that illustrates that the BSAFs 
generated by the FCM are within the range supported by empirically derived BSAFs for total 
PCBs. 

Equilibrium Partitioning:  The ERA (Vol. 4, p. D-39) reported that equilibrium partitioning 
theory for PCBs yields a BSAF of approximately 2 for benthic invertebrates (Parkerton 
1993, McFarland 1994).  The RFI Report (QEA and BBL, 2003, p. 8-51) noted that average 
or median BSAFs for benthic organisms generally lie between 1.5 and 3 for PCBs with 
logarithm of octanol-water partitioning coefficients (log Kow) in the range of 6 to 7 (Tracey 
and Hansen, 1996; QEA, 1999; Wong et al., 2001).  However, equilibrium partitioning 
theory alone may not be sufficient to explain variability in uptake of PCBs by aquatic 
organisms, especially water column and epibenthic species.  Furthermore, Di Toro et al. 
(1991) noted that equilibrium partitioning theory is a relatively poor predictor of uptake when 
sediment TOC is very low (i.e., less than 0.2%).  Although TOC in the different subreaches 
of the PSA is at least an order of magnitude higher than that minimum threshold (see Table 
D-1), it is possible that this limitation of equilibrium partitioning theory would cause it to 
perform less well in subreaches with relatively low TOC than in those with much higher 
TOC.   

For all of these reasons, the model-derived BSAFs were judged most applicable to the 
estimation of target floodplain soil concentrations protective of wood ducks.   

The BAF used in the analysis (0.31) is the median of calculated BAFs from eight co-located 
litter invertebrate and floodplain soil samples collected within the PSA as part of the ERA.  
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The majority of published studies on bioaccumulation of PCBs by terrestrial invertebrates 
focus on earthworms.  As previously discussed, because earthworms are not a significant 
portion of the wood duck’s diet, they were excluded from the calculation of site-specific 
BAFs.  Published earthworm bioaccumulation studies were excluded from the literature 
review for the same reason, which left two pertinent articles (Blankenship et al., 2005. and 
Paine et al.. 1993).   

Blankenship et al. (2005) reported total PCB concentrations for above-ground terrestrial 
invertebrates (excluding earthworms) and co-located soil samples collected from the 
Kalamazoo River Superfund Site.  Arithmetic mean concentrations of total PCBs in 
terrestrial invertebrates and soil were reported to be 0.34 and 6.5 mg/kg, respectively, which 
yield a BAF of 0.05.  Geometric mean concentrations in invertebrates and soil were 0.10 
and 4.7 mg/kg, respectively, which yield a BAF of 0.02.  In a 14-day bioaccumulation test on 
uptake of Aroclor 1254 in soil by house crickets, Paine et al. (1993) observed BAFs ranging 
from 0.07 to 0.19 for soil concentrations ranging from 100 to 2,000 mg/kg.  The BAF 
associated with the lowest soil concentration (100 mg/kg) was 0.11.  Relative to these two 
studies, the site-specific BAF of 0.31 is quite conservative.2  Use of the highest of the 
literature-derived BAF (0.19) would increase the target soil levels by 1.6-fold. 

In conclusion, target floodplain soil PCB concentrations that are associated with the four 
selected target sediment concentrations and based on the PCB IMPG of 4.4 mg/kg in the 
invertebrate prey of wood ducks range from 18 to 53 mg/kg, depending on the subreach 
and target sediment concentration.3  This analysis is based on site-specific data and is 
conservative relative to available data published in the peer-reviewed literature.    

                                                      

2  The BAF and the target soil concentration are inversely related, such that higher BAFs 
will yield lower target soils concentrations.   

3   See Section 5.2.3.3 of text for discussion of the application of these target concentrations 
to the subreaches within the PSA and to further downstream reaches. 
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Table B-1. Derivation of Target Floodplain Soil Concentrations Associated with PCB IMPG for Wood Ducks

Sediment
Concentration

Organic Carbon 
Concentration

Biota-Sediment
Accumulation

Factor
(Water Column 

Organisms)

Biota-Sediment
Accumulation

Factor
(Epibenthic
Organisms)

Lipids
(Water Column 

Organisms)

Lipids
(Epibenthic
Organisms)

Target Soil 
Concentration

Subreach Csed (mg/kg) TOCsed (%) BSAFwi BSAFei Lwi (%) Lei (%) Csoil (mg/kg)
5A 1 1.4 0.202 0.665 2.0 1.5 50
5A 3 1.4 0.202 0.665 2.0 1.5 39
5A 5 1.4 0.202 0.665 2.0 1.5 29
5B 1 1.4 0.409 0.849 2.0 1.5 48
5B 3 1.4 0.409 0.849 2.0 1.5 33
5B 5 1.4 0.409 0.849 2.0 1.5 18

5C/5D 1 8.0 0.608 1.226 2.0 1.5 53
5C/5D 3 8.0 0.608 1.226 2.0 1.5 49
5C/5D 5 8.0 0.608 1.226 2.0 1.5 46

6 1 8.0 0.469 1.267 2.0 1.5 53
6 3 8.0 0.469 1.267 2.0 1.5 50
6 5 8.0 0.469 1.267 2.0 1.5 46

Notes:

Basis for all assumptions detailed in text.
Pti = 0.196 Ci = 4.4 mg/kg
Pwi = 0.197 BAFti = 0.31
Pei = 0.367

titi

sedeieieisedwiwiwieiwitii

BAFP
TOC

CLBSAFP
TOC

CLBSAFPPPPC

soilCIMPG
11

STAURO
Text Box
Table D-1. Derivation of Target Floodplain Soil Concentrations Associated with PCB IMPG for Wood Ducks
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H3-TW13LI01-0-0G10 08/10/00 13-1 and 13-3 4.1 9.6 0.42

H3-TW13LI02-0-0G10 08/10/00 13-9 3.6 10.8 0.33

H3-TW13LI03-0-0G11 08/11/00 13-7 4.9 16.3 0.30

H3-TW14LI01-0-0G15 08/15/00 14-4, 14-5, and 14-6 3.8 34.9 0.11

H3-TW14LI02-0-0G15 08/15/00 14-1, 14-2, and 14-3 3.5 66.1 0.05

H3-TW14LI03-0-0G16 08/16/00 14-1 and 14-8 2.3 69.8 0.03

H3-TW15LI01-0-0G09 08/09/00 15 1.4 0.8 1.81

H3-TW15LI02-0-0G10 08/10/00 15 2.8 0.8 3.58

Table B-2.  Litter Invertebrate-Floodplain Soil PCB Bioaccumulation Factors

Field Sample ID Date Collected Sample Plot
Bioaccumulation

Factor

Litter Invert. 
PCB Conc. 

(mg/kg)

Co-located Surface 
(0-6") Soil PCB 
Conc. (mg/kg)

STAURO
Text Box
Table D-2. Litter Invertebrate-Floodplain Soil PCB Bioaccumulation Factors
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Figure D-1.  Biota-Sediment Accumulation Factors Derived from Food Chain Model 

Notes: Values for mean BSAF were calculated from all years (1979 to 2004) from days between Apr. 1st through July. 31st.
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Epifauna Invertebrates from Reach 5A

Mean BSAF (April-July): 0.655
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Epifauna Invertebrates from Reach 6

Mean BSAF (April-July): 1.267

Figure D-2.  Biota-Sediment Accumulation Factors Derived from Food Chain Model 

Notes: Values for mean BSAF were calculated from all years (1979 to 2004) from days between Apr. 1st through July. 31st.
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APPENDIX E 

Methodology for Developing Target Floodplain Soil PCB 
Concentrations Associated with the IMPGs for Mink 

1. Introduction 

The Interim Media Protection Goals (IMPGs) approved by the U.S. Environmental 
Protection Agency (EPA) for piscivorous mammals (mink and otter) include a range of 
0.984 to 2.43 milligrams per kilogram (mg/kg) for polychlorinated biphenyls (PCBs), 
applicable to the dietary items of those mammals (GE, 2006).  These IMPGs were based 
on an assessment of potential risks to the American mink (Mustela vison), as described in 
EPA’s Ecological Risk Assessment (ERA; EPA, 2004).  EPA directed GE, in its conditional 
approval letter for the CMS Proposal, to use mink as the representative species for 
evaluating achievement of these IMPGs in the Corrective Measures Study (CMS).  
However, because the IMPGs apply to PCB concentrations in the tissue of the mink’s prey, 
these IMPGs cannot be applied directly in the CMS, but need to be translated into media 
that are subject to evaluation in the CMS.  This is complicated by the fact that the mink’s 
prey consists of a highly diverse mixture of aquatic and terrestrial organisms.  As a result, 
the total PCB concentration in the mink’s diet is affected by sediment PCB concentrations 
and floodplain soil PCB concentrations, and the concentrations in one such medium will 
affect the allowable concentration in the other medium.  In its conditional approval letter for 
the CMS Proposal, EPA directed GE to develop a methodology for determining target 
floodplain soil concentrations associated with the mink IMPGs based on a range of 
assumed sediment concentrations. 

GE initially proposed such a methodology in the CMS Proposal Supplement (ARCADIS 
BBL and QEA, 2007b).  In its July 11, 2007 conditional approval letter for that Supplement, 
EPA directed GE to make a number of changes in that methodology.  After GE invoked 
dispute resolution on several of those directives, EPA modified some of its directives in a 
letter dated August 29, 2007.  This Appendix describes the revised methodology that has 
been used, in accordance with EPA’s July 11, 2007 conditional approval letter (as modified 
in its August 29, 2007 letter), to develop target floodplain soil levels associated with the 
IMPGs for mink.   

To convert the dietary IMPG values into target floodplain soil concentrations, the first step 
was to select a range of target sediment PCB concentrations that fall within the range of 
other sediment IMPGs (e.g., based on human direct contact and other ecological 
receptors).  The target sediment concentrations selected were 1, 3, and 5 mg/kg.  Using 
these target sediment concentrations (i.e., assuming that the sediment concentrations are 
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at these levels), the floodplain soil concentrations associated with achieving the high and 
low ends of the dietary IMPG range (rounded to 0.98 and 2.4 mg/kg) in mink prey were then 
calculated.   

The underlying equations, assumptions, and results of this analysis are detailed below. The 
target PCB concentrations have been developed for the Housatonic River floodplain from 
data obtained in the Primary Study Area (PSA), which consists of subreaches 5A, 5B, 5C, 
and 6, as well as the backwaters in the lower part of Reach 5 (referred to as Reach 5D).  
Based on EPA’s letter dated August 29, 2007, these subreaches have been combined into 
the following two averaging areas:  Reach 5A/5B and Reach 5C/5D/6.  Although GE 
considers that the habitat contained in these two areas is too small to support a local 
population of mink, GE has used this approach in accordance with EPA’s directive.  
Consequently, separate target PCB soil concentrations protective of mink have been 
developed for these two averaging areas; these target concentrations vary depending on 
the assumed sediment PCB concentration in the same area.  As further directed by EPA, 
the target soil concentrations conservatively assume that the mink forage exclusively within 
the defined Rest of River floodplain (i.e., the 1 mg/kg PCB isopleth), rather than also in 
areas outside that isopleth, even though foraging in tributaries and uncontaminated areas 
outside the isopleth is likely.  The resulting target floodplain soil concentrations have been 
used in evaluating the ability of floodplain remedial alternatives to achieve the mink IMPGs 
in the PSA, and have also been used in making such evaluations on a screening-level basis 
for further downstream areas. 

2. Derivation of Equation for Target Soil PCB Concentrations 

The objective was to derive an equation that estimates target soil PCB concentrations 
protective of mink at a given target sediment PCB concentration.  Such an equation must 
account for the uptake of PCBs by mink prey from both the river sediments and floodplain 
soils.  The equation must subtract the PCB contribution of the aquatic prey items (based on 
target sediment levels of 1, 3, or 5 mg/kg) from the allowable PCB concentration in the total 
prey (based on the IMPGs) to determine the allowable concentration of PCBs from 
terrestrial prey items.  The derivation of such an equation requires first quantifying the 
fraction of each prey item in the mink’s diet and each item’s associated PCB tissue 
concentrations to estimate the total PCB concentration in the prey.  

The diet-based IMPG is related to PCB concentrations in the aquatic and terrestrial prey of 
mink as follows: 
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Cp = (Pi x Ci ) + (Pf x Cf ) + (Pa x Ca ) + (Pab x Cab ) + (Ptb  x Ctb ) + (Pam x Cam )+ (Ptm x Ctm )  Eqn. 1 

where 

Cp = target PCB concentration in total mink prey, set equal to the EPA-approved IMPG 
values (mg PCBs/kg diet) 

Pi=  proportion of diet from aquatic invertebrates  

Pf =  proportion of diet from fish 

Pa=  proportion of diet from amphibians and reptiles 

Pab= proportion of diet from aquatic birds 

Ptb= proportion of diet from terrestrial birds 

Pam= proportion of diet from aquatic mammals 

Ptm= proportion of diet from terrestrial mammals 

Ci=  PCB concentration in aquatic invertebrates (mg PCBs/kg invertebrate) 

Cf =  PCB concentration in fish (mg PCBs/kg fish) 

Ca=  PCB concentration in amphibians and reptiles (mg PCBs/kg amphibian/reptile) 

Cab= PCB concentration in aquatic birds (mg PCBs/kg bird) 

Ctb= PCB concentration in terrestrial birds (mg PCBs/kg bird) 

Cam= PCB concentration in aquatic mammals (mg PCBs/kg mammal) 

Ctm= PCB concentration in terrestrial mammals (mg PCBs/kg mammal) 

This equation is similar to the one used in Section 3.7 of the revised IMPG Proposal (GE, 
2006), except that birds and mammals are split into aquatic and terrestrial components to 
account for the separate source of PCBs for these groups.   

Having defined the relationship between the mink’s total dietary exposure and the tissue 
concentrations in the individual prey items, it is necessary to define the relationships 
between the prey and the PCB concentrations in the sediments and soils to which they are 
exposed.  For organisms exposed to sediment, multiplication factors (known as biota-
sediment accumulation factors [BSAFs]) represent the relationship between the lipid-
normalized concentration of PCBs in aquatic prey and the organic carbon (OC)-normalized 
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concentration of PCBs in sediment (Ankley et al. 1992).  Using aquatic invertebrate prey of 
the mink as an example, the BSAF is as follows: 

BSAFi = (Ci / LIPIDi ) / (Csed / FOCsed )                 Eqn. 2 

where 

BSAFi = biota-sediment accumulation factor for aquatic invertebrates (kg OC/kg lipid)  

Ci = PCB concentration in aquatic invertebrates (mg PCBs/kg invertebrate) 

LIPIDi = fraction of body weight in lipids for aquatic invertebrates (kg lipid/kg invertebrate) 

Csed = PCB concentration in sediment (mg PCBs/kg sediment) 

FOCsed = fraction of total organic carbon in sediment (kg total OC/kg sediment) 

Solving Equation 2 for the PCB concentration in aquatic invertebrate prey, Ci , yields: 

Ci = BSAFi x Csed x (LIPIDi /FOCsed )                  Eqn. 3 

For organisms exposed to soil, the relationship between the soil and tissue concentrations 
is usually described by bioaccumulation factors (BAFs) instead of BSAFs.  BAFs are 
typically not based on lipid-normalized tissue and OC-normalized soil concentrations.  
Using terrestrial mammalian prey as an example, the BAF is calculated as follows: 

BAFtm = Ctm /Csoil                                 Eqn. 4 

where 

BAFtm = soil-to-terrestrial mammal bioaccumulation factor (kg soil/kg mammal) 

Ctm = PCB concentration in terrestrial mammal tissue (mg PCBs/kg mammal) 

Csoil  = PCB concentration in floodplain soil (mg PCBs/kg soil) 

Solving Equation 4 for concentration of PCBs in terrestrial mammalian prey yields 

Ctm = BAFtm x Csoil                             Eqn. 5 

After developing a relationship similar to Equation 3 for each aquatic prey item and a 
relationship similar to Equation 5 for each terrestrial prey item, all the sediment-prey and 
soil-prey relationships can be substituted into Equation 1 as follows: 
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Cp = [(Pi x BSAFi x Csed  x LIPIDi /FOCsed ) + (Pf x BSAFf x Csed  x LIPIDf /FOCsed ) + (Pa x 
BSAFa x Csed x LIPIDa /FOCsed ) + (Pab x BSAFab x Csed x LIPIDab /FOCsed ) + (Ptb x BAFtb x 
Csoil ) + (Pam x BSAFam x Csed x LIPIDam /FOCsed ) + (Ptm x BAFtm x Csoil )]          Eqn. 6 

where  

BSAFi=   biota-sediment accumulation factor for aquatic invertebrates (kg OC/kg lipid) 

BSAFf =  biota-sediment accumulation factor for fish (kg OC/kg lipid) 

BSAFa=   biota-sediment accumulation factor for amphibians and reptiles (kg OC/kg lipid) 

BSAFab=  biota-sediment accumulation factor for aquatic birds (kg OC/kg lipid) 

BAFtb=    bioaccumulation factor from soil for terrestrial birds (kg soil/kg birds) 

BSAFam=  biota-sediment accumulation factor for aquatic mammals (kg OC/kg lipid) 

BAFtm=    bioaccumulation factor from soil for terrestrial mammals (kg soil/kg mammal) 

LIPIDi=  lipid content of aquatic invertebrates (kg lipid/kg invertebrate) 

LIPIDf =  lipid content of fish (kg lipid/kg fish) 

LIPIDa=  lipid content of amphibians and reptiles (kg lipid/kg amphibian/reptile) 

LIPIDab= lipid content of aquatic birds (kg lipid/kg bird) 

LIPIDam= lipid content of aquatic mammals (kg lipid/kg mammal) 

Solving Equation 6 for Csoil yields: 

Csoil = {Cp – [(Csed /FOCsed ) x [( Pi x BSAFi x LIPIDi ) + ( Pf x BSAFf x LIPIDf ) + ( Pa x BSAFa 
x LIPIDa ) + (Pab  x BSAFab x LIPIDab ) + (Pam x BSAFam x LIPIDam )]]} / [(Ptb x BAFtb ) +  (Ptm 
xBAFtm)]            Eqn. 7 

However, this equation does not completely represent the relationship between the mink’s 
dietary exposure and the sediment and soil concentrations of PCBs because aquatic birds 
in the mink’s diet (mainly waterfowl) feed not only on aquatic invertebrates (as indicated in 
Equations 6 and 7) but also on terrestrial invertebrates (e.g., as shown for wood duck [Aix 
sponsa] in Vol. 5, Table G.2-33 of the ERA).  To account for this, the total PCB 
concentration in the aquatic bird must be split into two components, one defined by uptake 
from sediments using a BSAF and one defined by uptake from soils using a BAF.  It was 
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assumed that the total concentration in the aquatic bird (Cab) could be represented by the 
following equation: 

Cab = Caba  + Cabt           Eqn. 8 

where 

Caba = concentration of PCBs in aquatic birds that is derived from the aquatic portion of their 
diet (mg PCBs/kg bird) 

Cabt  = concentration of PCBs in aquatic birds that is derived from the terrestrial portion of 
their diet (mg PCBs/kg bird) 

Data are unavailable for Caba and Cabt in aquatic bird tissue, but these terms can be 
calculated if BSAFab and BAFab are known; details on calculation of BSAFab and BAFab and 
associated assumptions are described in Section E.3 (Input Data and Assumptions) below.  
Conceptually, Caba and Cabt are equal to the proportion of the diet consisting of aquatic or 
terrestrial prey multiplied by the estimated concentration of PCBs in a theoretical aquatic 
bird feeding exclusively (100%) on aquatic or terrestrial prey items, respectively, as follows:  

Caba = Paba x Cab,100%aquatic prey         Eqn. 9 

Cabt = Pabt x Cab,100%terrestrial prey                       Eqn. 10 

where 

Paba  = the proportion of the aquatic bird invertebrate diet consisting of aquatic invertebrates 
= 0.74 

Pabt = the proportion of the aquatic bird invertebrate diet consisting of terrestrial 
invertebrates = 0.26 

Cab,100%aquatic prey =  PCB concentration in aquatic bird feeding exclusively on aquatic prey 

Cab,100%terrestrialprey = PCB concentration in aquatic bird feeding exclusively on terrestrial prey 

The proportions, Paba and Pabt , were obtained from the diet of the wood duck (Table G.2-33 
of the ERA), the species used to represent aquatic birds.  The proportion of the wood 
duck’s diet that is vegetation (24% during pre-egg laying period) was not included because 
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it was assumed that PCB accumulation through that route is minimal compared to 
bioaccumulation from consumption of invertebrates. 

Using the approach in Equation 3 for aquatic prey-derived PCB concentrations and 
Equation 5 for terrestrial prey-derived PCB concentrations, it follows that:  

Cab100%aquatic prey = BSAFab x Csed x (LIPIDab /FOCsed                Eqn. 11 

Cab100%terrestrial prey = BAFab x Csoil                 Eqn. 12 

Substituting Equations 11 and 12 into Equations 9 and 10 yields: 

Caba = Paba x [BSAFab x Csed x (LIPIDab /FOCsed )]              Eqn.  13 

Cabt = Pabt x [BAFab x Csoil]                 Eqn.  14 

The aquatic bird PCB concentration, Cab, can be calculated by substituting Equations 13 
and 14 into Equation 8: 

Cab = [Paba x BSAFab x Csed x (LIPIDab /FOCsed )]  + [Pabt x BAFab x Csoil]           Eqn. 15 

Finally, substituting Equation 15 for Cab in Equation 1, followed by the derivation of 
Equations 6 and 7 using the same approach outlined previously, yields the final correct 
equation for calculating the target soil concentration (revised version of Equation 7): 

Csoil = {Cp – (Csed /FOCsed ) x [( Pi x BSAFi x LIPIDi ) + ( Pf x BSAFf x LIPIDf ) + ( Pa x BSAFa x 
LIPIDa ) + (Pab x Paba x BSAFab x LIPIDab ) +(Pam x BSAFam x LIPIDam )]} / [(Pab x Pabt x BAFab) 
+ (Ptb x BAFtb ) +  (Ptm xBAFtm )]                       Eqn. 16  

Equation 16 was used to calculate the target soil concentration associated with the high and 
low IMPG values of 0.98 and 2.4 mg/kg for the prey of mink, based on the following input 
data and assumptions regarding each of the equation’s variables. 

3. Input Data and Assumptions 

Input values were selected based on site-specific data from the combined Reaches 5A/5B 
and 5C/5D/6, as presented in the ERA, the RCRA Facility Investigation Report (RFI Report; 
BBL and QEA, 2003), and supporting studies and datasets.  In a few cases, where site-
specific data were not available, data from another PCB river/floodplain site, the Kalamazoo 
River in Michigan, were used.  The input values used in Equation 16 are listed in Table E-1, 
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with more detailed supporting information provided in Tables E-2 through E-8.  The input 
data and assumptions used to derive these values are described below. 

Foraging Range of Mink 

As directed by EPA, the method conservatively assumes that 100% of the foraging range of 
mink is contained within the 1 mg PCBs/kg soil isopleth, even though the percentage most 
likely is lower.   

Acceptable PCB Concentration in Diet (Cp) 

The target PCB concentrations in the mink diet were set equal to the high and low ends of 
the EPA-approved IMPG range, 0.98 and 2.4 mg/kg, as described in the revised IMPG 
Proposal (GE, 2006). 

Dietary Composition (P) 

As previously noted, the ERA indicated that the mink diet is diverse and includes aquatic 
invertebrates, fish, mammals, birds, and amphibians and reptiles.  In addition, the mammal 
and bird portions of the diet include both aquatic and terrestrial species.  Representative 
species for each of these prey groups were chosen to develop bioaccumulation factors.  
The species chosen were selected based on both known preferences in the mink diet and 
availability of data for those species, preferably in the PSA.  For example, crayfish were 
selected to represent aquatic invertebrates because they are listed as the primary aquatic 
invertebrate in the mink diet for many studies (Table I-2.1 of the ERA) and because tissue 
data from the PSA were available.  The short-tailed shrew (Blarina brevicauda) and white-
footed mouse (Peromyscus leucopus) were selected to represent the terrestrial mammals in 
the diet.  The wood duck represented the aquatic birds, and the house wren (Troglodytes 
aedon), black-capped chickadee (Poecile atricapilla), and American robin (Turdus 
migratorius) represented the terrestrial birds.  The muskrat (Ondatra zibethicus) 
represented aquatic mammals.  Tissue PCB concentration data were available from the 
PSA for each of those species except the muskrat.  The muskrat was selected even though 
data from the PSA were not available because it is a primary aquatic mammal in the mink 
diet (based on volumetric data in Table I.2-2 of the ERA). 

The assumed proportions of fish, mammals, birds, invertebrates, and amphibians and 
reptiles in the mink diet were derived from the values used in the ERA (Vol. 6, Table I.2-2).  
The further delineation of aquatic versus terrestrial birds and mammals was derived based 
on the mean percentages averaged across diet studies reported in Table I.2-1 of the ERA.  
The specific species and proportions of each dietary item were set as follows:  
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Pi –   proportion of mink diet consisting of aquatic invertebrates (represented by crayfish) = 
0.36 

Pf  –  proportion of mink diet consisting of fish (represented by fish in the size class of 7 to 
20 cm) = 0.23 

Pa –  proportion of mink diet consisting of amphibians and reptiles (represented by wood 
frogs, leopard frogs, and bullfrogs) = 0.15 

Pab –  proportion of mink diet consisting of aquatic birds (represented by the wood duck) = 
0.081 

Ptb –  proportion of mink diet consisting of terrestrial birds (represented by chickadees, 
robins, and wrens) = 0.03 

Pam –  proportion of mink diet consisting of aquatic mammals (represented by the muskrat) 
= 0.07 

Ptm –  proportion of mink diet consisting of terrestrial mammals (represented by shrews and 
mice) = 0.08 

Concentration in Sediment (Csed) 

It was necessary to assume a range of target concentrations of sediment to calculate 
protective soil concentrations.  For the purpose of this assessment, Csed was fixed at 1, 3, 
and 5 mg/kg, and Equation 16 was solved for the corresponding Csoil values.   

 

                                                      

1 The proportion in the aquatic bird diet is further split into aquatic-feeding and terrestrial-
feeding components. 
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Biota-Sediment Accumulation Factors (BSAFs) 

BSAFs were calculated for each of the aquatic prey types represented in the mink’s diet.  
For aquatic invertebrates, amphibians and reptiles, and aquatic mammals, BSAFs were 
calculated for each tissue sample in the database, which represented an individual animal, 
except for some frog samples.  For some frog samples (i.e., all 7 wood frog tissue samples 
and for 8 of the 15 leopard frog samples in Table E-4), the tissue samples in the database 
represented tissue composites of more than one individual from the same pond.  In 
accordance with EPA’s letter of August 29, 2007, the higher of the median or geometric 
mean of the individual BSAFs was used to represent bioaccumulation for each of these 
prey types.  In contrast, for the fish and aquatic birds, a single BSAF was calculated for 
each averaging area rather than using individual BSAFs.  For fish, the food chain model 
(FCM) previously developed by EPA for the Rest of River (EPA, 2006) was used to 
calculate the BSAF.  For aquatic birds, individual BSAFs were not used because of high 
overlap in home ranges of individual ducks and lack of information about specific feeding 
locations.  Details on these methods and the derivation of BSAFs for each prey item are 
discussed below.  In all analyses, half of the reported detection limit was used for non-
detects of analytes. 

BSAFi - The BSAF for aquatic invertebrates was based on BSAFs reported in the RFI 
Report (Figure 8.34 in that report).  Those values were developed using PCB 
concentrations and lipid measurements in site-specific crayfish tissue.  Concentrations of 
OC-normalized PCBs in river sediment (0 to 6 inches) were averaged by river mile and co-
located with crayfish tissue concentrations to calculate individual BSAF values.  The higher 
of the median or geometric mean of these individual BSAFs (Table E-2) for each averaging 
area (i.e., Reach 5A/5B and Reach 5C/5D/6) was used in the final target soil calculation.     

BSAFf  – The FCM developed by EPA for the Rest of River modeling (EPA, 2006) was used 
to calculate the BSAFf.  The FCM calculates PCB concentrations in fish of multiple trophic 
levels as a function of dissolved- and particulate-phase PCB exposure concentrations from 
sediment and the water column, and accounts for many factors, including the lipid content 
in fish and fraction of total organic carbon (FOC) in the sediments.  Because mink feed 
frequently in backwater areas, PCBs and FOC in the backwater areas of each subreach 
were included when calculating predicted concentrations in the fish tissue for each 
averaging area.  Fish sizes were limited to age classes that correspond to the sizes eaten 
by mink, 7 to 20 cm (as specified in the ERA).  The fish species simulated by the FCM were 
averaged to produce a weighted composite mink exposure concentration based on an 
assumed mink fish diet of 2/3 predatory fish (largemouth bass in the model) and 1/3 bottom 
and forage fish (average of model results for brown bullhead, sunfish, white sucker, and 
cyprinids), based on Alexander (1977).   
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The calculation of the BSAFf with FCM involved several steps.  Sediment PCB 
concentrations (specified on an OC-normalized basis) change daily in the FCM based on 
inputs from the PCB fate and transport model (EPA, 2006).  Annual estimates of OC-
normalized surface sediment (averaged over reach-specific exposure depths that were in 
the range of 3 to 6 inches) and lipid-normalized fish tissue concentrations in each subreach 
were calculated by averaging the daily modeled concentrations over the autumn period 
(when the majority of fish tissue data were collected) for each year of the 26-year model 
validation period (1979 through 2004).  The autumn estimate was assumed to represent an 
annual estimate (a comparison of these two values indicated they were very similar).  Each 
annual subreach estimate was combined into one value for each averaging area, weighting 
the average by subreach length.  A regression line (with the intercept forced through zero) 
was fit through the resultant 26 annual estimates of lipid-normalized fish PCB 
concentrations and OC-normalized sediment PCB concentrations for each averaging area.  
The slope of each regression was used as the final BSAFf for each averaging area (Table 
E-3). 

BSAFa – Each of the frog species assumed to represent the amphibian and reptile portion of 
the mink diet is potentially exposed to sediments and soils.  However, for the purpose of this 
analysis, it was assumed that each frog’s primary route of exposure was from aquatic 
sources.  Site-specific tissue data for each of these frog species were compiled and paired 
with sediment data to derive individual BSAFs.  The wood frog and leopard frog tissue 
samples were collected from discrete, small ponds, and the individual BSAFs for those 
species were developed by matching each individual (or composite) frog tissue 
concentration with the spatially weighted average surface sediment concentration (0 to 6 
inches) in the pond from which that frog tissue sample was collected.  For the bullfrogs 
(which were collected from the larger Woods Pond and from backwaters of the river), 
individual tissue concentrations were matched with the co-located or closest available 
surface (0- to 6-inch) sediment sample to derive individual BSAFs (Table E-4).  For all 
bullfrogs and some individual leopard frogs, it was necessary to calculate the whole-body 
concentration from a tissue-mass weighted average of the concentrations reported for 
individual body parts (e.g., ovary, leg, and offal) before estimating the individual sample 
BSAFa.  The final BSAF for amphibians for each averaging area was the higher of the 
median or geometric mean of these individual BSAFs, after combining data for all three frog 
species from that area.   

BSAFab – Because measured aquatic bird PCB concentrations are a mixture of PCB uptake 
from terrestrial and aquatic sources, the derivation of the BSAFab and the BAFab for aquatic 
birds differs from that used for the other species.  The BSAFab represents the 
bioaccumulation of PCBs by the wood duck based on consumption of only aquatic 
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invertebrates, whereas the BAFab represents the bioaccumulation by the wood duck based 
on consumption of only terrestrial invertebrates.   

To calculate the BSAFab, first it was assumed that BSAFab for the sediment equals the 
bioaccumulation factor for the soil (BAFab) when the BAFab is lipid- and OC-normalized in 
the same manner that the BSAFf was normalized.  This requires multiplying the BAFab by 
FOCsoil/LIPIDab (see section on Bioaccumulation Factors for Soil, below, for the derivation of 
lipid- and OC-normalized BAFab).  Thus, it is assumed that: 

BSAFab = BAFab x FOCsoil/LIPIDab                                    Eqn. 17 

The justification for this assumption is that the dominant type of food was the same for both 
aquatic- and terrestrial-feeding waterfowl (invertebrates), and thus the relative 
bioaccumulation of PCBs in the bird should be similar in both aquatic and terrestrial 
habitats, as long as both bioaccumulation factors are normalized for lipid content and FOC.  
Also, this assumption was required to solve for BSAFab because it reduces the number of 
unknown variables in Equation 18 below. 

The equation used to calculate the BSAFab for aquatic birds feeding on aquatic 
invertebrates was derived from the following equation, which is similar to Equation 15 
except that lipid and FOC terms are added (that could cancel out) to create a lipid- and OC-
normalized BAFab:   

Cab = [Paba x BSAFab x Csed x (LIPIDab /FOCsed )] +[Pabt x (BAFab x FOCsoil/LIPIDab) x Csoil x 
LIPIDab /FOCsoil ]                    Eqn. 18 

Based on the assumption in Equation 17, BSAFab can be substituted for the lipid- and OC-
normalized BAFab (BAFab x FOCsoil/LIPIDab) in Equation 18 and factored out to yield: 

 

Cab = BSAFab x {[Paba x Csed x (LIPIDab /FOCsed )]  +  [Pabt  x Csoil x (LIPIDab /FOCsoil )] 

        Eqn. 19 

Solving for BSAFab in Equation 19 yields: 

BSAFab = Cab /{LIPIDab x [(Paba x Csed /FOCsed ) + (Pabt x Csoil /FOCsoil )]}           Eqn. 20 

Data used to calculate the BSAFab included:  (1) the average PCB concentration (Cab) and 
average lipid content of wood ducks (LIPIDab) in Reaches 5 and 6; and (2) the spatially 
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weighted average PCB (Csed, Csoil) and FOC (FOCsed, FOCsoil) concentrations in the 
sediment and soil (top 0-6 inches) in wood duck habitat in Reaches 5 and 6 (see Appendix 
B, Table B-4 of the CMS Proposal [ARCADIS BBL and QEA, 2007a] for total organic 
carbon [TOC] polygon data in sediment).  It was assumed all of the river and its backwaters 
in these reaches were potential aquatic bird habitat and that suitable aquatic bird habitat in 
the floodplain excluded areas defined as unsuitable wood duck habitat on Figure 4-7 in 
Section 4.2.3.3 of the main Revised CMS Report (based on criteria defined by Woodlot 
Alternatives 2002).  It is important to note that the tissue data for wood duck in the EPA 
database were identified by reach (i.e., Reaches 5 and 6), not by subreach (i.e., Reaches 
5A, 5B, 5C, and 5D) (Table E-5); thus, it was not possible to calculate tissue concentrations 
associated with Reach 5A/5B versus Reach 5C/5D/6.  In addition, it was not possible to co-
locate tissue and sediment data other than by reach.  Therefore, the available tissue and 
lipid data were averaged across each of the reaches, and the averages were paired with 
the average sediment data for each reach to derive a single BSAFab for each reach.  
Accordingly, the BSAFs for this species reflect the relationship between the lipid-normalized 
average concentration in tissue and the OC-normalized average concentration in soils in 
Reach 5 (including 5C and 5D) and Reach 6, rather than the median or geometric mean of 
individual BSAFs.  The resultant BSAFab for Reach 5 was applied to Reach 5A/5B, and the 
BSAFab for Reach 6 was applied to Reach 5C/5D/6.  This reach adjustment provided an 
approximated aquatic bird BSAF (and BAF) and lipid content for each averaging area.  In 
this connection, it should be noted that, in developing the PCB target soil concentrations, 
the FOC in the sediment for each averaging area was the same value for all species, 
including the aquatic bird (i.e., only one FOC value was used in Equation 16). 

Because only duck breast and liver tissue data were available, the ERA presented three 
methods for estimating whole-body PCB tissue concentrations (Appendix I, Section 
I.2.1.5.3).  For the purpose of this evaluation and to be consistent with whole-body data 
presented in Appendix L of the ERA, whole-body tissue concentrations were based on the 
assumption that the lipid-normalized PCB concentrations of the breast tissue are the same 
as the lipid-normalized concentrations of the offal.    

BSAFam – Given the absence of site-specific data on aquatic mammals, the BSAF for 
aquatic mammals was derived from data collected for the Kalamazoo River, Michigan 
(Table E-6), in an area that has PCBs in sediments and floodplain soils (Kay et al. 2005).  
Individual BSAFs were calculated by pairing the tissue concentration of each muskrat 
trapped with the average sediment concentration (top 6 inches) of samples located within 
the muskrat foraging range (~ 300 m distance of the trapping location or, in the absence of 
data within 300 m, the closest sediment sample).  The higher of the median or geometric 
mean of these individual BSAFs was used for both averaging areas. 
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Bioaccumulation Factors for Soil (BAFs) 

BAFs, representing the ratio of the PCB concentration in tissue to the PCB concentration in 
soil, were calculated for each of the terrestrial-feeding taxonomic groups included in the 
mink’s diet, specifically songbirds, small mammals, and terrestrial-feeding aquatic birds.  
Similar to the method used for the aquatic species, BAFs were derived for each individual 
terrestrial animal and then combined by taxonomic group for each averaging area to 
develop one BAF for each such group in each averaging area.  Except for the aquatic birds, 
the median or geometric mean of the individual BAFs, whichever was higher, was used as 
the BAF for each prey component in each averaging area.  A more detailed description of 
the methods used for each prey type is provided below. 

BAFtb - The bioaccumulation factor for adult terrestrial birds could not be calculated directly 
from site-specific data because PCB tissue concentrations in adults were unavailable.  
However, PCB concentrations in eggs were available for three species: American robins, 
house wrens, and black-capped chickadees.  To estimate PCB concentrations in adults, an 
adult-to-egg ratio observed in house wrens from the Kalamazoo River (0.51; Neigh et al. 
2006) was applied to the PCB estimates in eggs for the Housatonic River floodplain.   

The house wren and black-capped chickadee eggs were obtained from tree swallow boxes 
in three main nest box locations described in the ERA.  A buffer with a distance of 56 m (to 
approximate 1-hectare foraging areas) was placed around the cluster of nests in each of the 
three locations, and the spatially weighted average surface soil PCB concentrations (0 to 6 
inches) were calculated for the soils within each of the three buffers.  The estimated adult-
tissue PCB concentrations developed from an egg in each nest found in each area were 
paired with the average soil PCB concentrations in the buffer (Table E-7) to develop 
individual BAFs.  The robin eggs were collected from nests identified during a robin 
productivity study (Arcadis G&M 2002).  To derive BAFs for robins, the tissue 
concentrations for these birds were paired with the average soil PCB concentration 
estimated from samples within 25 m of the nest (or with the PCB concentration in the 
closest soil sample if no soil samples were available within 25 m of the nest).  To develop 
the final terrestrial bird BAF for each averaging area, the data for all three species were 
pooled (Table E-7), and the higher of the geometric mean or median value of the individual 
BAFs for that area was selected. 

BAFtm - The bioaccumulation factor for terrestrial mammals (BAFtm) was based on site-
specific tissue data for the short-tailed shrew and white-footed mouse and on spatially 
weighted surface-soil PCB concentrations (0 to 6 inches) within 35 m of the sampling 
location for each animal.  Individual BAFs were calculated for each of the available tissue 
samples (Table E-8).  To develop the final BAF for terrestrial mammals in each averaging 
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area, the data for both species were combined and the higher of the geometric mean or 
median value of the individual BAFs for that area was selected. 

BAFab - The calculation of the bioaccumulation factor for aquatic birds feeding on terrestrial 
prey (BAFab) differs from the calculation of BAFs for the other terrestrial species because 
the PCB concentration in the aquatic bird is a composite of PCBs coming from aquatic and 
terrestrial prey – unlike the PCB concentrations in terrestrial birds and mammals, which are 
assumed to bioaccumulate PCBs exclusively from terrestrial prey.  Therefore, the PCB 
accumulation that comes from aquatic prey (BSAFab) must be accounted for before the 
BAFab can be calculated.   

To derive BAFab, it was assumed that uptake of PCBs from terrestrial invertebrates by an 
aquatic bird is a process similar to that same bird’s uptake of PCBs from aquatic 
invertebrates.  Consequently, unlike the BAFs for the other terrestrial species, BAFab was 
assumed to be affected by the lipid content and soil FOC as follows: 

Lipid- and OC-normalized BAFab = (Cab/LIPIDab) / (Csoil / FOCsoil)            Eqn. 21 

where 

FOCsoil = fraction of total organic carbon in soil (kg total OC/kg soil) 

Substituting the un-normalized BAFab for Cab/Csoil  (by definition BAFab = Cab/Csoil  for an 
aquatic bird feeding 100% on terrestrial invertebrates) into Equation 21 yields: 

Lipid- and OC-normalized BAFab = BAFab x (FOCsoil /LIPIDab )            Eqn. 22 

 

Based on the assumption stated previously that the BSAFab equals the normalized BAFab 

BSAFab = BAFab x FOCsoil/LIPIDab                    Eqn. 23 

the un-normalized BAFab can be calculated after re-arranging Equation 23 as follows: 

BAFab = BSAFab  x LIPIDab /FOCsoil                       Eqn. 24 

The un-normalized BAFab also can be calculated using the following equation: 

BAFab = Cabt/(Csoil x Pabt)                  Eqn. 25 
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This shows that the BAFab represents the bioaccumulation of PCBs into an aquatic bird 
feeding 100% on terrestrial food sources.  In Equation 25, Pabt is the proportion of the bird 
diet that is terrestrial, which is required in the equation to mathematically increase the intake 
rate of terrestrial food from the actual partial rate to the theoretical rate of 100% of the diet. 

As noted previously in the discussion of the BSAFab, the available wood duck tissue 
concentrations could not be separated by subreach; therefore, the BAFs for aquatic birds 
reflect the relationships between the reach-specific average PCB and lipid concentrations in 
tissue and the average PCB and FOC concentrations in soils across Reaches 5 (including 
5C and 5D) and 6, rather than the median or geometric mean of individual BAFs.  Areas 
containing unsuitable wood duck habitat (as shown on Figure 4-7 in Section 4.2.3.3 of the 
main Revised CMS Report, based on criteria defined by Woodlot Alternatives, 2002) were 
excluded from the calculation of the average soil PCB and FOC concentrations because the 
ducks would not feed in those areas.  The resultant BAF for Reach 5 was applied to Reach 
5A/5B and the BAF for Reach 6 was applied to Reach 5C/5D/6.     

Lipid (LIPIDi, LIPIDf, LIPIDa, LIPIDab, LIPIDam ) 

The lipid content of each aquatic prey species used in Equation 16 was derived by 
averaging the available tissue data across all individuals on which the BSAF calculations for 
an averaging area were based.  The lipid data for each individual for each species are 
presented in Tables E-2 to E-6, except Table E-3, where an average from the FCM is 
reported.  

Fraction Organic Carbon (FOC) 

The estimate of the FOC in sediments that was used in Equation 16 was the spatially 
weighted average FOC value for surface sediments within Reaches 5A/5B and 5C/5D/6, 
including the mainstream of the river and its adjacent backwaters.     
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4.  Results 

Estimated target floodplain soil PCB concentrations associated with the upper and lower 
bounds of the mink IMPGs at the three target sediment PCB concentrations are presented 
in Table E-9 for each averaging area.  In cases where the calculated value was negative, 
the target floodplain soil concentration is listed as “not achievable,” indicating that, at that 
target sediment PCB concentration, the PCB contribution from aquatic prey alone would 
exceed the IMPG, and thus the IMPG cannot be attained regardless of the floodplain soil 
PCB concentration.  For Reach 5A/5B, the estimated target floodplain soil PCB 
concentrations associated with the three target sediment concentrations range from not 
achievable to approximately 3.4 mg/kg for the low-end IMPG of 0.98 mg/kg and from not 
achievable to approximately 17 mg/kg for the high-end IMPG of 2.4 mg/kg, depending on 
the sediment concentration.  For Reach 5C/5D/6, the target soil concentrations range from 
not achievable to approximately 7 mg/kg for the low-end IMPG and from approximately 12 
mg/kg to 20 mg/kg for the high-end IMPG, depending on the sediment concentration. 

Table E-9.  Target Floodplain Soil PCB Concentrations Associated with Mink IMPG. 

Target Sediment PCB 
Concentration (mg/kg) 

Target Soil PCB Concentration 
(mg/kg) for IMPG = 0.98 mg/kg 

Target Soil PCB Concentration 
(mg/kg) for IMPG = 2.4 mg/kg 

Reach 5A/5B 

1 3.42 16.63 

3 not achievable 5.12 

5 not achievable not achievable 

Reach 5C/5D/6 

1 6.87 19.55 

3 2.98 15.66 

5 not achievable 11.78 

 

5. Sensitivities, Uncertainties, and Conservatism in Model 

The model used in these calculations is sensitive to changes in the BAFs and BSAFs.  At 
low target sediment concentrations, the model output is more sensitive to estimates of the 
terrestrial BAFs than the aquatic BSAFs, particularly considering that tissue concentrations 
of PCBs in terrestrial birds and mammals are higher on average than for aquatic animals 
(Tables E-2 to E-8).  However, at higher sediment concentrations, the aquatic animals, 
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particularly the fish, have a stronger influence.  The model is also sensitive to large changes 
in the sediment FOC, which varies greatly between the river and backwaters.  For this 
reason, it was important to include the backwater habitat of the mink in the model.  
Uncertainty exists with the terrestrial passerine data, because only nest (eggs and chicks) 
data were available, and the proportionality factor that was multiplied by the egg PCB 
concentrations to obtain adult PCB concentrations was obtained from data from the 
Kalamazoo River floodplain (Neigh et al., 2006).  Additionally, BSAFs for muskrat were 
based on data from the Kalamazoo River.   

Use of the FCM to obtain fish tissue concentrations of PCBs has some limitations.  First, for 
many of the fish species included in the analysis (e.g., sunfish), tissue concentrations are 
more closely correlated with PCB concentrations in the water column than with those in 
sediment.  As a result, actual PCB concentrations in tissue samples from these species 
may be lower than those predicted by the linear relationship with sediment in the predictive 
model.  Second, the range of sediment PCB concentrations in Reaches 5 and 6 for which 
the FCM was calibrated is much higher than the target sediment concentrations of 1 to 5 
mg/kg.  Supplemental analyses suggest the model could underestimate bottom-fish 
concentrations (e.g., suckers, bullheads) at low sediment concentrations by up to a factor of 
two.  Third, the accuracy of the model in predicting fish tissue concentrations in the 
backwaters is unknown because no fish have been collected in those areas to compare to 
model results.  

As noted above, the model assumes that mink forage exclusively within the 1 mg/kg PCB 
isopleth.  In fact, however, very few mink likely forage entirely within that area without also 
foraging in tributaries and other areas outside the 1 mg/kg isopleth.  Thus, this model is 
highly conservative. 
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Table E-1 – Description of Variables in Equation 16, which Predicts Target Soil Concentrations 
Protective of Mink 
 

Variable Description (units in parentheses) 
Value for 

Reach 5A/5B 
Value for Reach 

5C/5D/6 Basis 
Cp Target concentration of PCBs in prey  

(mg/kg) 
0.98-2.4 IMPG Proposal 

Pi Proportion of mink diet comprised of aquatic 
invertebrates 

0.36 ERA 

Pf Proportion of mink diet comprised of fish 0.23 ERA 
Pa Proportion of mink diet comprised of amphibians 

and reptiles 
0.15 ERA 

Pab Proportion of mink diet comprised of aquatic 
birds 

0.08 Table I.1-2, 
ERA 

Ptb Proportion of mink diet comprised of terrestrial 
birds 

0.03 Table I.1-2, 
ERA 

Pam Proportion of mink diet comprised of aquatic 
mammals  

0.07 Table I.2-2, 
ERA 

Ptm Proportion of mink diet comprised of terrestrial 
mammals 

0.08 Table I.2-2, 
ERA 

Paba Proportion of aquatic bird diet comprised of 
aquatic prey 

0.74 ERA 

Pabt Proportion of aquatic bird diet comprised of 
terrestrial prey 

0.26 ERA 

Csed Target concentrations of PCBs in sediment 
(mg/kg) 

1,3,5 Range assumed 

BSAFi Biota-sediment accumulation factor for aquatic 
invertebrates (kg organic carbon/kg lipid) 

0.56 1.23 Table E-2 

BSAFf Biota-sediment accumulation factor for fish (kg 
organic carbon/kg lipid) 

1.32 1.33 Table E-3 

BSAFa Biota-sediment accumulation factor for 
amphibians and reptiles (kg organic carbon/kg 
lipid) 

0.55 2.36 Table E-4 

BSAFab Biota-sediment accumulation factor for aquatic 
birds feeding on aquatic prey (kg organic 
carbon/kg lipid) 

1.72 0.318 Table E-5 

BSAFam Biota-sediment accumulation factor for aquatic 
mammals (kg organic carbon/kg lipid) 

0.57 Table E-6 

BAFtb Bioaccumulation factor from soil for terrestrial 
birds (kg soil/kg bird) 

2.43 1.13 Table E-7 

BAFtm Bioaccumulation factor from soil for terrestrial 
mammals (kg soil/kg bird) 

0.339 0.918 Table E-8 

BAFab Bioaccumulation factor from soil for aquatic 
birds feeding on terrestrial prey (kg soil/kg bird) 

0.348 0.208 Table E-5 

LIPIDi Proportion of lipids in invertebrates 0.011 0.009 Table E-2 
LIPIDf Proportion of lipids in fish 0.030 0.030 Table E-3 
LIPIDa Proportion of lipids in amphibians and reptiles 0.017 0.011 Table E-4 
LIPIDab Proportion of lipids in aquatic birds 0.017 0.062 Table E-5 
LIPIDam Proportion of lipids in aquatic mammals 0.024 Table E-6 
FOCsed Fraction of organic carbon in sediment (kg total 

carbon/kg sediment) 
           
          

0.025 0.089 
 

Spatially-
weighted value 
for averaging 
areas 

Note: 
1.   Values are unitless unless specified. 
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Table E-2 – Data Used to Calculate BSAFi and Average Lipid Content of Aquatic Invertebrates (Crayfish) 
  

Field Sample ID 
River 
Mile 

Tissue PCB 
(mg/kg) 

Lipid 
Fraction 

Sediment PCB 
(mg /kg OC) Individual BSAFi 

Reach 5A/5B  
H3-TD05OVWB-F002 132.07 40.35 0.019 3567 0.60 
H3-TD05OVWB-M023 132.07 9.94 0.004 3567 0.70 
H3-TD05OVWB-M022 132.07 52.14 0.011 3567 1.33 
H3-TD05OVWB-M021 132.07 9.42 0.009 3567 0.29 
H3-TD05OVWB-M020 132.07 8.08 0.008 3567 0.28 
H3-TD05OVWB-M014 132.07 15.93 0.01 3567 0.45 
H3-TD05OVWB-M008 132.07 13.12 0.008 3567 0.46 
H3-TD05OVWB-M007 132.07 21.85 0.014 3567 0.44 
H3-TD05OVWB-M001 132.07 20.09 0.011 3567 0.51 
H3-TD05OVWB-F005 132.07 25.79 0.028 3567 0.26 
H3-TD07OVWB-F002 130.07 31.59 0.02 1708 0.92 
H3-TD07OVWB-M001 130.07 6.63 0.007 1708 0.55 
H3-TD07OVWB-M003 130.07 4.35 0.002 1708 1.27 
H3-TD07OVWB-M004 130.07 9.67 0.014 1708 0.40 
H3-TD07OVWB-M006 130.07 14.84 0.012 1708 0.72 
H3-TD07OVWB-M007 130.07 20.40 0.012 1708 1.00 
H3-TD07OVWB-M008 130.07 7.40 0.014 1708 0.31 
H3-TD07OVWB-M011 130.07 13.67 0.008 1708 1.00 
H3-TD07OVWB-M014 130.07 6.81 0.008 1708 0.50 
H3-TD07OVWB-M021 130.07 7.47 0.008 1708 0.55 
H3-TD11OVWB-F004 126.07 7.22 0.014 1127 0.46 
H3-TD11OVWB-F013 126.07 7.51 0.015 1127 0.44 
H3-TD11OVWB-F023 126.07 8.08 0.012 1127 0.60 
H3-TD11OVWB-F026 126.07 12.68 0.013 1127 0.87 
H3-TD11OVWB-F027 126.07 14.73 0.018 1127 0.73 
H3-TD11OVWB-M001 126.07 8.64 0.003 1127 2.56 
H3-TD11OVWB-M003 126.07 6.83 0.006 1127 1.01 
H3-TD11OVWB-M005 126.07 8.21 0.006 1127 1.21 
H3-TD11OVWB-M014 126.07 2.59 0.004 1127 0.57 
H3-TD11OVWB-M024 126.07 5.75 0.007 1127 0.73 

Reach 5C/5D/6 
H3-TD12OVWB-M018 125.07 5.45 0.005 602 1.81 
H3-TD12OVWB-M017 125.07 5.65 0.005 602 1.88 
H3-TD12OVWB-M015 125.07 5.98 0.008 602 1.24 
H3-TD12OVWB-M014 125.07 3.95 0.004 602 1.64 
H3-TD12OVWB-M013 125.07 8.51 0.007 602 2.02 
H3-TD12OVWB-M011 125.07 6.63 0.008 602 1.38 
H3-TD12OVWB-M010 125.07 4.59 0.003 602 2.54 
H3-TD12OVWB-F009 125.07 15.84 0.020 602 1.32 
H3-TD12OVWB-F007 125.07 6.74 0.009 602 1.25 
H3-TD12OVWB-F006 125.07 4.64 0.007 602 1.10 
Notes: 
1. Data from RFI Report (BBL and QEA, 2003) 
2. The average tissue PCB concentration for Reach 5A/5B is 16.98 mg /kg and for Reach 5C/5D/6 is 7.51 mg/kg.  
3. The geometric mean of the individual BSAFs is 0.56 in Reach 5A/5B and 1.12 in Reach 5C/5D/6.  The median of individual BSAFs 

is 0.53 in Reach 5A/5B and 1.23 in Reach 5C/5D/6.  The higher of the geometric mean or median for the averaging area was used 
as BSAFi in the target soil equation (see Table E-1).  
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Table E-3 – Fish PCB Tissue Concentration, Lipid Fraction, and BSAFf Predicted from the Food Chain 
Model (FCM) 
 

Tissue PCB (mg/kg) Lipid fraction 
Sediment PCB 

(mg/kg) Sediment FOC BSAFf 
Reach 5A/5B     

33.5 0.030 12.1 0.025 1.32 
Reach 5C/5D/6     

39.7 0.030 23.2 0.089 1.33 
Note: 
1. BSAFf was derived from the slope of regressions of lipid-normalized PCB concentrations against OC-normalized sediment PCB 

concentrations obtained from 26 years of estimates produced by the FCM as described in Section E.3. Other data shown are 
averages of 26 years of inputs and outputs from the FCM.   
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Table E-4 – Data Used to Calculate BSAFa  and Average Lipid Content of Amphibians 
 

 
Field Sample ID 

Location (Pond ID 
or State Plane 
coordinates) 

Tissue 
PCB 

(mg/kg) 
Lipid 

Fraction 

Sediment 
PCB 

(mg/kg) 
Sediment 

FOC 
Individual 

BSAFa 
Leopard Frog 

Reach 5A/5B 
H3-TO04RP32-0-F003* W-9A 2.96 0.030 7.5 0.0169 0.22 
H3-TA03RP31-0-F001* E-5 1.31 0.006 19.6 0.0492 0.55 
H3-TA04RP32-0-C001 W-9A 3.59 0.016 7.5 0.0169 0.51 
H3-TA04RP33-0-C001 W-8 5.39 0.016 43.5 0.0938 0.73 
H3-TO04RP32-0-F006* W-9A 1.18 0.004 7.5 0.0169 0.69 
H3-TO08RP35-0-F003* W-6 0.81 0.019 21.0 0.0505 0.10 
H3-TA08RP35-0-C001 W-6 1.76 0.013 21.0 0.0505 0.32 
H3-TA08RP34-0-C001 W-7A 2.11 0.019 27.6 0.0492 0.20 
H3-TO08RP34-0-F005* W-7A 0.53 0.018 27.6 0.0492 0.05 
H3-TO08RP34-0-F006* W-7A 7.74 0.015 27.6 0.0492 0.94 
Reach 5C/5D/6 
H3-TO12RP39-0-F008* W-1 0.04 0.007 0.4 0.2630 3.29 
H3-TA12RP39-0-C001 W-1 0.15 0.004 0.4 0.2630 25.38 
H3-TA10RP36-0-C001 W-4 0.34 0.010 0.4 0.0670 5.75 
H3-TA12RP38-0-C001 E-1 3.09 0.013 26.6 0.1110 0.99 
H3-TO12RP39-0-F001* W-1 0.05 0.014 0.4 0.2630 2.23 

Wood Frog 
Reach 5A/5B 
H3-TA04RS27-0-C001 18-VP-2 2.92 0.039 4.9 0.0476 0.73 
H3-TA05RS28-0-C001 23B-VP-1 0.30 0.018 0.2 0.0763 6.14 
H3-TA05RS29-0-C001 23B-VP-2 1.22 0.020 0.3 0.0887 17.98 
H3-TA08RS30-0-C001 38-VP-1 1.60 0.008 28.5 0.0023 0.02 
H3-TA08RS21-0-C001 38-VP-2 5.34 0.011 32.3 0.0919 1.38 
Reach 5C/5D/6 
H3-TA08RS32-0-C001 46-VP-1 0.13 0.015 0.8 0.1196 1.38 
H3-TA10RS22-0-C001 46-VP-5 0.59 0.010 1.4 0.0303 1.32 

Bullfrog 
Reach 5C/5D/6 
H3-TA12BFTO-0-M004* 56693N,902875E 7.25 0.009 6.1 0.0078 1.05 
H3-TA12BFTO-0-M001* 56644N,902903E 6.13 0.011 16.4 0.1031 3.63 
H3-TA12BFTO-0-F002* 56634N,903109E 3.48 0.011 2.9 0.0713 7.87 
H3-TA12BFTO-0-F003* 56659N,903175E 5.09 0.011 79.2 0.1274 0.78 
H3-TA12BFTO-0-F009* 56598N,903768E 5.37 0.018 39.7 0.2671 2.04 
H3-TA12BFTO-0-M011* 56557N,903833E 7.56 0.012 0.4 0.0199 28.19 
H3-TA12BFTO-0-M010* 56611N,903445E 9.22 0.010 6.7 0.0339 4.82 
H3-TA12BFTO-0-M007* 56729N,903326E 2.44 0.006 10.6 0.0295 1.10 
H3-TA12BFTO-0-F005* 56675N,903040E 4.49 0.008 68.6 0.0536 0.46 
H3-TA12BFTO-0-F008* 56557N,902085E 4.25 0.011 0.4 0.0260 28.81 
H4-TA13BFTO-0-M004* 56584N,901272E 6.01 0.007 0.5 0.0254 44.06 
H4-TA13BFTO-0-F001* 56576N,901644E 4.27 0.011 54.0 0.0798 0.57 
H4-TA13BFTO-0-M003* 56576N,901664E 5.55 0.008 40.0 0.0559 0.99 
H4-TA13BFTO-0-M002* 56543N,901693E 5.25 0.007 76.0 0.0820 0.83 
H4-TA13BFTO-0-F006* 56751N,901711E 1.48 0.007 205.0 0.1447 0.15 
H4-TA13BFTO-0-M011* 56353N,901531E 3.04 0.005 37.9 0.1100 1.62 
H4-TA13BFTO-0-F009* 56370N,901448E 3.89 0.016 70.3 0.0751 0.25 
H4-TA13BFTO-0-M010* 56254N,901251E 4.35 0.022 11.8 0.0836 1.42 
H4-TA13BFTO-0-M008* 56558N,901321E 5.45 0.018 0.5 0.0252 15.65 

Notes: 
1. * Estimated whole-body PCB and lipid concentrations came from two body part samples of one frog (ovary + offal for leopard frog 

and leg + offal for bullfrog). All other samples are whole-body composites of more than one individual. For reconstituted whole body 
samples, field sample ID shown is chain of custody ID for offal. Data are from EPA database for ERA. 

2. Sediment PCB and FOC data are spatially weighted by pond for all but bullfrogs (many bullfrogs were from Woods Pond and large 
backwaters). PCB and FOC values for bullfrogs came from the co-located or nearest sediment sample.  

3. The average tissue PCB concentration for Reach 5A/5B is 2.58 mg/kg and 3.81 mg/kg for Reach 5C/5D/6. 
4. The geometric mean of the individual BSAFs is 0.48 in Reach 5A/5B and 2.36 in Reach 5C/5D/6. The median of individual BSAFs is 

0.55 in Reach5A/5B and 1.52 in Reach 5C/5D/6. The higher of the geometric mean or median for the averaging area was used as 
BSAFa  in the soil target equation (see Table E-1). 
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Table E-5 – Data Used to Calculate the BSAFab, BAFab and Average Lipid Content of Aquatic Birds 
(Wood Duck) 
 

Appendix L 
Location ID 

Tissue 
PCB 

(mg/kg) 
Lipid 

Fraction 

Sediment 
Spatially-
Weighted 

PCB 
(mg/kg) 

Sediment 
Spatially-
Weighted 

FOC 

Soil 
Spatially-
Weighted 

PCB 
(mg/kg) 

Soil 
Spatially-
Weighted 

FOC 

 
 

BSAFab 

 
 

BAFab 
Reach 5 

TS002 5.12 0.014 17.1 0.064 17.58 0.084   
TS004 7.16 0.010 17.1 0.064 17.58 0.084   
TS005 6.81 0.008 17.1 0.064 17.58 0.084   
TS007 6.87 0.007 17.1 0.064 17.58 0.084   
TS008 11.16 0.024 17.1 0.064 17.58 0.084   
TS003 4.79 0.024 17.1 0.064 17.58 0.084   
TS001 12.26 0.024 17.1 0.064 17.58 0.084   
TS006 4.87 0.025 17.1 0.064 17.58 0.084   

Average 7.38 0.017 17.1 0.064 17.58 0.084 1.72 0.348 
Reach 6 

TS044 1.04 0.023 28.4 0.083 25.04 0.095   
TS039 3.18 0.092 28.4 0.083 25.04 0.095   
TS037 6.09 0.053 28.4 0.083 25.04 0.095   
TS038 17.51 0.073 28.4 0.083 25.04 0.095   
TS041 10.38 0.071 28.4 0.083 25.04 0.095   
TS042 8.70 0.089 28.4 0.083 25.04 0.095   
TS040 5.81 0.131 28.4 0.083 25.04 0.095   
TS010 5.28 0.003 28.4 0.083 25.04 0.095   
TS009 3.89 0.003 28.4 0.083 25.04 0.095   
TS036 3.05 0.044 28.4 0.083 25.04 0.095   
TS043 3.62 0.161 28.4 0.083 25.04 0.095   
TS011 7.75 0.003 28.4 0.083 25.04 0.095   
Average 6.36 0.062 28.4 0.083 25.04 0.095 0.318 0.208 
Notes: 
1. Data are from EPA database for ERA, which only identifies location for tissue samples as Reach 5 or 6. Thus, for aquatic birds only, 

the BSAF and the BAF were each calculated for Reach 5 and Reach 6, instead of for reach 5A/5B and 5C/5D/6.    
2. Reconstituted whole body lipid and PCBs are from GC (gas chromatograph) values in Appendix L in ERA.  
3. The estimate of FOC and PCBs in soil and sediment for each tissue sample is the spatially weighted average for Reach 5 or 6 

(excluding unsuitable duck habitat for floodplain soil) and assumes each duck has a large foraging area that encompasses the entire 
reach.  

4. BSAFs for individual ducks were not calculated but rather an average BSAFab was calculated by entering the average concentration 
of tissue PCBs (Cab) and lipids (LIPIDab) and sediment PCBs (Csed) and FOC (FOCsed) for each reach into the equation: BSAFab = 
Cab /{LIPIDab x [(Paba x Csed /FOCsed ) + (Pabt x Csoil /FOCsoil )]}. BAFab was calculated by entering the average concentration of tissue 
PCBs (Cab) and lipids (LIPIDab) and soil PCBs (Csoil)  and FOC (FOCsoil) for each reach into the equation: BAFab = BSAF x (LIPIDab 

/FOCsoil ). See text for derivation of equations.  
5. The PCB concentration in duck tissue from aquatic prey (Caba) in Reach 5 averaged 5.79 mg/kg (calculated using equation 13 in 

text) and from terrestrial prey (Cabt) averaged 1.59 mg/kg (calculated using equation 14 in text), which sums to the measured 
average PCB concentration in the tissue (Cab) of 7.38 mg/kg.  Similarly for Reach 6, the PCB concentration from aquatic prey 
averaged 4.99 mg/kg and from terrestrial prey averaged 1.37 mg/kg, which sums to the measured average PCB concentration (Cab) 
in the tissue of 6.36 mg/kg.     
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Table E-6 – Kalamazoo River Data (Trowbridge Area) Used to Calculate the BSAFam and Average Lipid 
Content of Aquatic Mammals (Muskrat)  
 

Field Sample ID 

Tissue 
PCB 

(mg/kg) 
Lipid 

Fraction 

Sediment Average 
PCB 

(mg/kg) 
Sediment Average 

FOC 
Individual 
BSAFam 

MT0018 0.082 0.020 2.177 0.055 0.10 
MT0020 0.036 0.007 2.502 0.069 0.14 
MT0021 0.059 0.026 0.011 0.057 11.48 
MT0024 0.076 0.019 2.177 0.055 0.10 
MT0025 0.014 0.013 2.502 0.069 0.03 
MT0026 0.112 0.044 0.017 0.057 8.62 
MT0027 0.079 0.043 0.017 0.039 4.24 
Notes: 
1. Data are from Kalamazoo River PCB database.  
2. The geometric mean of the individual BSAFs is 0.14.  The median of individual BSAFs is 0.57. The higher of the geometric mean or 

median was used as BSAFtm for both averaging areas when applied to the target soil equation (see Table E-1).  
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Table E-7 – Data Used to Calculate the BAFtb for Terrestrial Birds 
 

 
Field Sample ID 

Location (Site or State 
Plane Coordinate) 

Egg Tissue PCB 
(mg/kg) 

Estimated 
Adult Tissue 

PCB (mg/kg) 2 
Soil Average 
PCB (mg/kg)3 

Individual 
BAFtb 

House Wren 
Reach 5A/5B 
MCM812-E Canoe Meadows 57.57 29.36 13.8 2.13 
MCM815-E Canoe Meadows 149.44 76.21 13.8 5.52 
MCM828-E Canoe Meadows 45.94 23.43 13.8 1.70 
MCM809-E Canoe Meadows 63.16 32.21 13.8 2.33 
MCM816-E Canoe Meadows 43.30 22.08 13.8 1.60 

Black-Capped Chickadee 
Reach 5A/5B 
MCM830-E Canoe Meadows 17.58 8.97 13.8 0.65 
MLR881-P New Lennox Road 18.18 9.27 24.2 0.38 
Reach 5C/5D/6 
MRB842-P Roaring Brook Road 24.98 12.74 27.6 0.46 

American Robin 
Reach 5A/5B 
043-E 56295N, 905724E 162.00 82.62 37.8 2.19 
069-E 56261N, 905926E 51.40 26.21 15.0 1.75 
009-E 56261N, 905956E 37.50 19.13 0.4 49.80 
108-E 56412N, 905970E 86.30 44.01 10.0 4.40 
056-E 56497N, 906053E 103.00 52.53 17.0 3.09 
110-E 56434N, 906115E 170.00 86.70 40.8 2.13 
Reach 5C/5D/6 
022-E 56354N, 903376E 6.70 3.42 0.7 4.88 
023-E 56539N, 903474E 18.40 9.38 49.0 0.19 
012-E 56215N, 904242E 7.38 3.76 3.7 1.03 
049-E 56487N, 905410E 150.00 76.50 18.4 4.16 
Notes: 
1. Wren and chickadee data from EPA database for ERA.  Robin tissue data from GE database for robin productivity study (ARCADIS 

G&M, Inc., 2002).  
2. Soil data were spatially-weighted for wrens and chickadees.  

3. The estimated average tissue PCB concentration for adult tissue in Reach 5A/5B is 39.44 mg/kg and for Reach 5C/5D/6 is 18.06 
mg/kg (assuming adult concentrations are 0.51 of egg concentrations, Neigh et al., 2006).   

4. The geometric mean of the individual BAFs is 2.43 in Reach 5A/5B and 1.13 in Reach 5C/5D/6.  The median of individual BAFs is 
2.13 in Reach 5A/5B and 1.03 in Reach 5C/5D/6.  The higher of the geometric mean or median for the averaging area was used as 
BAFtb in the target soil equation (see Table E-1). 
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Table E-8 – Data Used to Calculate the BAFtm for Terrestrial Mammals 
 

Field Sample ID 

Location (State 
Plane 

coordinates) Tissue PCB (mg/kg) 

Soil Spatially-
Weighted Average 

PCB (mg/kg) 
Individual 

BAFtm 
Short-Tailed Shrew 

Reach 5A/5B 
H3-TM05SS13-0-F001 57072N, 909134E 135.77 26.07 5.21 
H3-TM05SS13-0-F002 57061N, 909173E 102.25 28.78 3.55 
H3-TM05SS13-0-F003 57024N, 909166E 59.41 37.65 1.58 
H3-TM05SS13-0-F004 57090N, 909185E 93.37 24.60 3.80 
H3-TM05SS13-0-M001 57099N, 909188E 127.60 23.56 5.42 
H3-TM05SS13-0-M002 57099N, 909188E 91.93 23.56 3.90 
H3-TM05SS13-0-M003 57064N, 909172E 139.27 28.32 4.92 
H3-TM05SS13-0-M004 57039N, 909168E 117.67 32.59 3.61 
H3-TM05SS13-0-M005 57057N, 909172E 131.95 29.23 4.51 
H3-TM05SS13-0-M006 57087N, 909183E 130.78 24.98 5.24 
H3-TM07SS14-0-F001 56803N, 907074E 19.82 36.58 0.54 
H3-TM07SS14-0-F002 56802N, 907070E 87.13 37.38 2.33 
H3-TM07SS14-0-F004 56802N, 907084E 80.15 33.92 2.36 
H3-TM07SS14-0-F005 56848N, 907068E 49.47 31.36 1.58 
H3-TM07SS14-0-F009 56797N, 907087E 80.46 33.05 2.43 
H3-TM07SS14-0-M001 56810N, 907079E 147.93 35.24 4.20 
H3-TM07SS14-0-M003 56802N, 907070E 54.40 37.38 1.46 
H3-TM07SS14-0-M004 56769N, 907014E 14.81 27.98 0.53 
H3-TM07SS14-0-M005 56807N, 907083E 99.47 34.33 2.90 
H3-TM07SS14-0-M006 56821N, 907076E 85.54 35.47 2.41 
Reach 5C/5D/6 
H3-TM15SS15-0-F001 56256N, 904032E 7.45 1.25 5.94 
H3-TM15SS15-0-F002 56294N, 904065E 4.45 1.27 3.52 
H3-TM15SS15-0-M001 56322N, 904094E 5.46 1.12 4.88 
H3-TM15SS15-0-M002 56297N, 904140E 10.68 0.71 15.13 

White-Footed Mouse 
Reach 5A/5B 
H3-TM05WO13-0-F001 57035N, 909232E 19.98 28.43 0.70 
H3-TM05WO13-0-F002 57005N, 909160E 2.44 45.27 0.05 
H3-TM05WO13-0-F003 57031N, 909167E 10.10 35.62 0.28 
H3-TM05WO13-0-F004 57106N, 909191E 27.39 23.14 1.18 
H3-TM05WO13-0-F005 57030N, 909254E 12.43 24.56 0.51 
H3-TM05WO13-0-F006 57010N, 909161E 1.63 42.92 0.04 
H3-TM05WO13-0-F007 57080N, 909180E 1.92 25.92 0.07 
H3-TM05WO13-0-F008 57065N, 909164E 2.10 27.86 0.08 
H3-TM05WO13-0-F009 57043N, 909168E 2.15 31.60 0.07 
H3-TM05WO13-0-F010 56999N, 909158E 2.00 47.47 0.04 
H3-TM05WO13-0-M001 57029N, 909260E 6.02 23.37 0.26 
H3-TM05WO13-0-M002 57031N, 909251E 6.76 25.14 0.27 
H3-TM05WO13-0-M003 57043N, 909168E 15.38 31.60 0.49 
H3-TM05WO13-0-M004 57070N, 909148E 2.38 26.50 0.09 
H3-TM05WO13-0-M005 57031N, 909251E 15.98 25.14 0.64 
H3-TM05WO13-0-M007 57106N, 909191E 4.50 23.14 0.19 
H3-TM05WO13-0-M008 57072N, 909134E 2.42 26.07 0.09 
H3-TM05WO13-0-M009 57031N, 909251E 7.94 25.14 0.32 
H3-TM05WO13-0-M011 57019N, 909164E 3.61 39.48 0.09 
H3-TM05WO13-0-M012 57067N, 909157E 16.72 27.35 0.61 
H3-TM07WO14-0-F002 56860N, 907064E 5.56 33.48 0.17 
H3-TM07WO14-0-F003 56769N, 907014E 3.72 27.98 0.13 
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Field Sample ID 

Location (State 
Plane 

coordinates) Tissue PCB (mg/kg) 

Soil Spatially-
Weighted Average 

PCB (mg/kg) 
Individual 

BAFtm 
H3-TM07WO14-0-F004 56812N, 907080E 34.98 35.13 1.00 
H3-TM07WO14-0-F005 56764N, 907002E 3.94 20.83 0.19 
H3-TM07WO14-0-F007 56830N, 907068E 4.64 35.50 0.13 
H3-TM07WO14-0-F010 56808N, 907078E 2.49 35.54 0.07 
H3-TM07WO14-0-F011 56794N, 907089E 1.13 32.72 0.03 
H3-TM07WO14-0-F013 56830N, 907068E 1.03 35.50 0.03 
H3-TM07WO14-0-F014 56803N, 907074E 1.07 36.58 0.03 
H3-TM07WO14-0-F018 56860N, 907022E 5.33 50.35 0.11 
H3-TM07WO14-0-M003 56846N, 907069E 0.15 31.38 0.00 
H3-TM07WO14-0-M004 56920N, 907017E 5.60 34.62 0.16 
H3-TM07WO14-0-M005 56846N, 907069E 2.17 31.38 0.07 
H3-TM07WO14-0-M006 56821N, 907076E 1.72 35.47 0.05 
H3-TM07WO14-0-M007 56921N, 907014E 8.78 33.27 0.26 
H3-TM07WO14-0-M009 56800N, 907062E 2.36 38.73 0.06 
H3-TM07WO14-0-M010 56851N, 907069E 1.62 31.09 0.05 
H3-TM07WO14-0-M011 56855N, 907015E 3.19 52.80 0.06 
H3-TM07WO14-0-M017 56906N, 907036E 1.51 40.28 0.04 
H3-TM07WO14-0-M018 56765N, 907004E 4.02 22.16 0.18 
Reach 5C/5D/6 
H3-TM15WO15-0-F001 56300N, 904144E 0.35 0.69 0.51 
H3-TM15WO15-0-F002 56320N, 904088E 0.45 1.18 0.38 
H3-TM15WO15-0-F003 56291N, 904155E 1.01 0.66 1.53 
H3-TM15WO15-0-F004 56342N, 904064E 0.54 1.96 0.27 
H3-TM15WO15-0-F005 56339N, 904064E 0.19 1.97 0.10 
H3-TM15WO15-0-F006 56272N, 904045E 0.40 1.33 0.30 
H3-TM15WO15-0-M001 56256N, 904032E 1.81 1.25 1.44 
H3-TM15WO15-0-M002 56297N, 904140E 0.61 0.71 0.86 
H3-TM15WO15-0-M003 56291N, 904155E 0.44 0.66 0.67 
H3-TM15WO15-0-M004 56287N, 904059E 0.21 1.29 0.16 
H3-TM15WO15-0-M005 56333N, 904075E 1.61 1.73 0.93 
H3-TM15WO15-0-M006 56305N, 904136E 0.38 0.71 0.54 
Notes: 
1. Data from EPA database for ERA. 
2. The average tissue PCB concentration for Reach 5A/5B is 35.13 mg/kg and for Reach 5C/5D/6 is 2.25 mg /kg.  
3. The geometric mean of the individual BAFs is 0.34 in Reach 5A/5B and 0.92 in Reach 5C/5D/6.  The median of individual BAFs is 

0.27 in Reach 5A/5B and 0.16 in Reach 5C/5D/6.  The higher of the geometric mean or median for the averaging area was used as 
BAFtm in the target soil equation (see Table E-1). 
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APPENDIX F 

Evaluation of Shear Stress and Need for Over-Excavation for SED 9 

As discussed in the main text of this Revised CMS Report, alternative SED 9, as defined by 
EPA, differs from the other sediment remediation alternatives in a number of ways.  Two of 
them are as follows: 

1. The spatial delineation of SED 9 remediation areas in the Reach 7 impoundments  
(i.e., Reaches 7B, 7C, 7E, and 7G) and Reach 8 (Rising Pond) was required to be 
based on the bottom shear stress within those reaches (as opposed to defining 
remediation areas based on a single technology over an entire reach or based on depth 
and/or PCB concentration, as has been done for the other alternatives).  For these 
reaches, EPA specified the following approach: 

 In areas having lower shear stress, sediments would be removed to a depth of 
1 foot followed by placement of a cap back to grade.  The cap in these lower shear 
stress areas would consist of a 6-inch active layer (assumed to consist of material 
containing a sorptive amendment) overlain by a 6-inch habitat/bioturbation layer 
(assumed to consist of sand or gravel material). 

 In areas with higher shear stress, sediments would be removed to a depth of 1.5 
feet followed by placement of a cap back to grade.  The cap in higher shear stress 
areas would be the same as that in lower shear stress areas except that it would 
also include a 6-inch armor layer (designed to resist erosion) at the surface. 

2. EPA specified a different sequencing of construction activities for SED 9 than for the 
other sediment alternatives.  Specifically, EPA specified that, under SED 9, sediment 
removal in the Reach 5 backwaters and in Reaches 6, 7, and 8 would be performed 
concurrently with removal activities in the Reach 5 channel (i.e., Reaches 5A, 5B, and 
5C), and that placement of the caps in these backwaters and downstream reaches 
would be delayed until after all the removal and capping activities in the Reach 5 
channel have been completed.  Under this approach, the sediments exposed by 
removal in the reaches where the capping would be delayed would be “uncovered” for 
some period of time after sediment removal is complete.  As a result of this sequencing, 
EPA directed GE to evaluate the need for additional removal, in terms of an increased 
removal depth, to account for any sedimentation that would occur during the period 
between completion of removal and initiation of capping in the subject reaches.   

This Appendix describes model-based analyses that were developed to address these two 
aspects of the development of SED 9.  Specifically, these analyses were developed to: 
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 Evaluate the distribution of bed shear stress and delineate regions of high and low 
shear stress within the Reach 7 impoundments and Reach 8; and 

 Estimate the thickness of deposition that could occur during the “uncovered” 
periods (i.e., the time between completion of removal activities and initiation of 
capping activities) in the reaches where capping would be delayed, and determine 
what additional removal depth, if any, would be needed to account for that 
deposition. 

The results of these analyses are presented in the following sections. 

F.1   DELINEATION OF HIGH AND LOW SHEAR STRESS AREAS 

Delineation of high and low shear stress areas in the Reach 7 impoundments and Reach 8 
under SED 9 was based on the premise that areas subject to relatively higher shear stress 
would require a cap that includes an armor layer because the shear stress in these areas 
would be sufficiently high, such that a habitat layer nominally consisting of sand or gravel 
would be eroded during conditions of elevated current velocity.  In general, erosion of 
sediment depends on both shear stress in the river bed, which is related to flow conditions, 
and the critical shear stress of the bed materials (e.g., particle size).  As river flow 
increases, the river bed shear stress increases, and once that shear stress exceeds the 
critical shear stress for the bed material, resuspension is expected to occur.  Therefore, for 
the purposes of this modeling analysis, “low shear stress” conditions were defined as those 
in which the bed shear stress is less than the critical shear stress of a sediment cap’s 
habitat layer such that the material would be largely stable.  The modeling approach used to 
identify the portions of the Reach 7 impoundments and Reach 8 that meet this low shear 
stress condition was as follows: 

 The assessment was conservatively focused on the extreme flow event used in 
Year 26 of the CMS model projection period.  The peak flow rate from this event 
corresponds to the largest flood on record for the Housatonic River, and is the 
largest simulated flow used in all CMS-related modeling (see Section 3.2.2.1 of the 
main body of this report).   
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 Since a gravel or sand habitat layer would likely be used in areas with low shear 
stress (as discussed above), a range of critical shear stresses associated with such 
material was developed from the literature (van Rijn, 1993).  Based on the values in 
Table F-1, a conservative value of 1.9 Pascal (Pa), which is the critical shear stress 
for coarse sand, was selected for this analysis. 

Table F-1 – Summary of Critical Shear Stress Associated with Different Size Classes 
of Solids (van Rijn, 1993). 

Description D 50 (mm) Critical Shear Stress (Pa) 

Medium Sand 0.5 0.5 

Coarse Sand 1 1.9 

Very Coarse Sand 2 4.9 

Gravel 4 11 

 

 An area was considered to have high shear stress if the bed shear stress predicted 
by EPA’s Downstream Model exceeded the 1.9 Pa threshold value for a sustained 
period of time (defined as > 12 hours for this analysis) during the extreme event.  
Otherwise, the area was considered to have low shear stress since either the 
threshold value was never met or it was only exceeded for a short period of time 
(< 12 hours).  The 12-hour criterion was used in this definition to avoid delineating 
areas that exceed the threshold shear stress for only a short period of time and 
hence would not experience substantial erosion as compared to areas where the 
threshold value is exceeded during a significant portion of the extreme event.  

Figures F-1a through F-1e show the spatial distribution of model-calculated bed shear 
stress in the Reach 7 impoundments and Reach 8, as well as the changes in bed shear 
stress associated with river flow rate over the course of the extreme event (a time period of 
5 days).  It can be seen from these plots that the magnitude of model-calculated bed shear 
stress, as well as the spatial extent of high bed shear stress (e.g., grid cells with about 2 Pa 
and above), increases with increasing flow.  Figure F-2 shows the frequency at which model 
grid cells exceeded 1.9 Pa during the extreme event.  As expected, the narrow portions of 
the impoundments, such as the entry channels, had a greater frequency of high shear 
stress than the wider portions of the impoundments, where the river also generally becomes 
deeper.  Generally, a grid cell that exceeded 1.9 Pa for greater than 12 hours (0.5 day) was 
defined as a high shear stress area.  The following portions of the Reach 7 and 8 
impoundments were identified as having high or low shear stress based on the approach 
described above: 
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 Reach 7B (Columbia Mill Dam Impoundment):  The entry channel and area just 
above the dam were defined as having high shear stress, while the middle deeper 
portion of the impoundment was defined as a low shear stress area. 

 Reach 7C (Former Lee/Eagle Mill Impoundment):  The entire reach was defined as 
a high shear stress area. 

 Reach 7E (Willow Mill Dam Impoundment):  The entire reach was defined as a high 
shear stress area. 

 Reach 7G (Glendale Dam Impoundment):  The upper portion of this reach was 
defined as having high shear stress, while the deeper portion over the lower half of 
this reach leading up to and immediately adjacent to the dam was defined as a low 
shear stress area. 

 Reach 8 (Rising Pond):  The majority of Rising Pond was defined as a low shear 
stress area, with the exception of the narrow entry channel of the impoundment. 

Based on the model predictions at the grid cell level described above, contiguous areas 
within each impoundment were delineated as having high or low shear stress, as shown in 
Figure F-3.  This analysis resulted in approximately 34 acres of these impoundments being 
defined as having high shear stress, and 45 acres being defined as having low shear 
stress.  This delineation would be revisited in design (if SED 9 were selected), particularly 
since a habitat layer could likely be sized to withstand the selected critical shear stress  
(1.9 Pa), as well as potentially higher shear stresses.  However, it should be noted that the 
identification of high and low shear stress areas shown in Figure F-3 is generally consistent 
with two other observations: 

 Review of the available surface sediment grain size data collected by EPA 
indicates that relatively coarser sediments are located in the areas of predicted 
higher bed shear stress (such as the narrow entry cannel to Reach 7B), and that 
relatively finer grain size sediment were found in the deeper slower moving portions 
of the impoundments.  It is reasonable to expect that the present grain size 
distribution at the sediment surface reflects an equilibration condition with the bed 
shear stress. 

 Based on the analyses conducted in the original CMS to evaluate the level of 
erosion experienced by thin-layer caps, it was found that the limited areas where 
erosion of thin-layer caps was predicted within the Reach 7 impoundments and 
Reach 8 generally matched the areas delineated as high shear stress areas in this 
analysis. 
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The results of the model simulation of SED 9 confirmed that the areas delineated as having 
low shear stress (based on the approach described above) are not predicted to experience 
significant erosion.  For example, within the low shear stress areas, only a limited number of 
model grid cells (5 of the 16 grid cells in Reach 7B, 2 of the 18 grid cells in Reach 7G, and 2 
of the 73 grid cells in Rising Pond) are predicted to experience complete erosion of the 
upper six inches of the cap (which corresponds to the habitat/bioturbation layer as specified 
by EPA). 

F.2   ESTIMATION OF SEDIMENTATION DURING “UNCOVERED” PERIODS 

As discussed above, the construction sequencing specified by EPA for SED 9 would result 
in a time delay between the completion of sediment removal and the placement of the caps 
in the Reach 5 backwaters, Reach 6 (Woods Pond), Reach 7 impoundments, and Reach 8 
(Rising Pond).  During this “uncovered” period, deposition of solids would occur.  In this 
situation, EPA stated that GE should evaluate the increase in removal depths (over-
dredging) in those areas that would be necessary to offset the sediment deposition that 
would occur during the “uncovered” period.  

To evaluate this issue, a modeling analysis was performed to estimate the depth of 
sediment accumulation in these areas during this period, based on the annual deposition 
rate (predicted by EPA’s model) and the duration of the “uncovered” period under the 
construction timeline developed for SED 9.  The remediation schedule developed by GE for 
SED 9 was presented in Figure 6-25 in the main body of this report and is repeated as 
Figure F-4 in this Appendix.  That schedule indicates that the backwater remediation, 
including placement of cap material, would be completed at the same time as the 
remediation in Reach 5C.  Since the backwater remediation would be completed 
concurrently with remediation in the Reach 5 channel (with no increase in the overall time to 
complete Reach 5), there would be no time delay between the completion of sediment 
removal and the placement of the caps in the Reach 5 backwaters.  Therefore, there was 
no need to include the Reach 5 backwaters in this analysis.  For the impoundments  
(i.e., Woods Pond, the Reach 7 impoundments, and Rising Pond), this analysis was 
conducted as follows: 

 Based on the assumed sequencing of work under the remediation schedule 
developed for SED 9 (see Figure F-4), the number of years in which each reach 
would be “uncovered” between dredging and capping is between 3 and 4 years for 
these impoundments. 

 Based on yearly changes in bed elevation computed by EPA’s model under the no-
action alternative (SED 1), reach-averaged annual deposition rates were calculated 
over the 52-year model projection period in each of the subject reaches.  Rolling 
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averages of annual deposition rates for each reach were then calculated based on 
the duration of each reach’s “uncovered period”.  Since the annual deposition rate 
is affected by the flow conditions for a given year, the rolling-average approach 
considered a combination of flow conditions in the future. This approach is more 
conservative than using a long-term average deposition rate and more realistic than 
using the maximum deposition rate.   

 Based on these durations and rolling averages of annual deposition rates derived 
above, the total thickness of deposited sediment in a given reach was estimated 
based on the time it would be uncovered and the maximum rolling average 
deposition rate predicted by the model for that reach.   

The resulting thickness of sediment accumulation by reach is presented in Table F-2 below. 

Table F-2 – Total Deposition by Reach during the Uncovered Period 

Reach 
“Uncovered” 

Duration 
(years) 

Deposition Rate 
(cm/yr)1 

Total Deposition 
(inches) 

Reach 6 3.3 0.5 0.8 

Reach 7B 3.7 0.2 0.4 

Reach 7C 3.7 0.02 0.1 

Reach 7E 3.7 0.2 0.3 

Reach 7G 3.7 1.0 1.5 

Reach 8 3.9 0.2 0.3 
1 Maximum 3-year (Reach 6) or 4-year (Reaches 7-8) rolling average from the 52-year model simulation of SED 1. 

 

The model-predicted thicknesses of sediment deposited in these areas during the 3- to  
4-year uncovered periods under SED 9 are small.  Total estimated deposition in five of 
these six impoundments is less than one inch, and the estimated deposition in the 
remaining impoundment (the Glendale Dam Impoundment) is approximately 1.5 inches 
(Table F-2).  These thicknesses are within the anticipated accuracy and allowable dredge 
depth tolerances for current environmental dredging equipment.  Moreover, it is likely that 
the accumulated sediments would consolidate once the relatively dense capping material 
(typically sand and gravel, or large sized materials in the case of armor stone) is placed on 
the river bottom.  This would further offset any additional accumulation of sediments during 
the uncovered period.  
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This analysis indicates that it is not necessary to increase the base removal depths in these 
areas under SED 9 to account for deposition of sediment between the time removal is 
completed and the time capping begins. 
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Appendix G: Riverbank Stabilization Techniques 
 

1. Introduction 

The SED 3 through SED 10 sediment remedial alternatives include stabilization of all or 
portions of the riverbanks in Reaches 5A and 5B of the Housatonic River.  As discussed 
in the text of this Revised Corrective Measures Study (CMS) Report, GE has re-
evaluated the bank stabilization techniques described in the original CMS Report for 
SED 3 through SED 8 and has also evaluated such techniques for SED 9 and SED 10.  
The objective of this evaluation was to identify, in conceptual terms, potential techniques 
that would stabilize banks and reduce erosion on a long-term basis while reducing the 
adverse ecological and aesthetic impacts of bank stabilization to the extent consistent 
with effective stabilization.  As such, this evaluation focused on incorporation of a variety 
of bioengineering measures, to the extent practical and appropriate based on river 
conditions, in addition to traditional bank hardening methods.  It thus resulted in the 
identification of various combinations of bioengineering and traditional bank stabilization 
techniques that could be applied to the riverbanks in Reaches 5A and 5B.    

This Appendix G identifies the conceptual bank stabilization measures identified for 
Reaches 5A and 5B under SED 3 through SED 10 based on an initial visual assessment 
of bank conditions, as well as review of other existing information (e.g. aerial 
photographs, EPA transect data), to evaluate geomorphic  characteristics and hydraulics 
affecting particular bank sections.  Given that a detailed survey of the riverbanks in 
Reaches 5A and 5B has not been conducted, the selection of bank stabilization 
measures is necessarily preliminary.  Detailed studies of river fluvial geomorphology, 
hydrologic conditions, and bank conditions would be needed to specify appropriate bank 
stabilization measures during final design for the selected remedial alternative.  This 
Appendix provides additional details on the conceptual bank stabilization plans 
described generally in Section 3.1.4 and is divided into eight sections.  Section 1 is a 
general introduction.  Section 2 provides a brief description of geomorphic 
considerations affecting bank stabilization in Reaches 5A and 5B.  Section 3 describes a 
range of potential bank stabilization techniques considered for application to the banks 
in these sub-reaches, while Section 4 discusses the process used in selecting 
stabilization techniques for application to varying bank conditions.  Sections 5, 6, 7 and 8  
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of this Appendix present the resulting conceptual bank stabilization plans included as 
part of alternatives SEDs 5-8, SEDs 3 and 4, SED 9, and SED 10, respectively.1   

2. Geomorphic Considerations and General Approach 

Rivers are natural open systems that adjust their morphology to transmit the flow and 
sediment load delivered from their watershed.  Over periods of thousands of years, the 
supply of sediment from upstream is balanced by a river’s ability to transport it.  
However, over shorter time periods, natural and man-made changes in a river’s flow 
and sediment transport regime can induce erosion or deposition and associated 
changes in the river channel form, as the river adjusts to increased or decreased 
sediment loads or flows. 
 
The physical appearance and character of the river (or geomorphology) is a product of 
channel boundary and slope adjustment to the present flow and sediment regime.  
River form and fluvial processes evolve simultaneously and operate through mutual 
adjustments toward self-stabilization.  
 
Because river systems are dynamic, their pattern, dimension, and profile are a 
function of numerous process variables,2 with the result that a change in one variable 
sets up a mutual adjustment in others (Leopold et al., 1964).  Channel stabilization 
methods must address these observable relationships to prevent the negative feed-
back mechanisms from the river from undermining the stabilization measures.  In bank 
stabilization design, this is accomplished by comparing the observed  morphological 
features of a river to those of known stable systems in order to account for the natural 
tendency of a particular river system or segment to adjust to a more stable channel 
form. 
 
The effects of changes in the Housatonic River’s flow and sediment transport regime 
on the river channel can be seen in Reach 5 of the Housatonic River (from the 
Confluence of the river’s East and West Branches to Woods Pond) in the form of tight  

                                                      

1  A discussion of bank stabilization methods and their application as part of these remedial 
alternatives was previously presented in the Supplement to Response to EPA’s Interim Comments 
on CMS Report: Evaluation of Example Areas, Housatonic River – Rest of River dated February 
2010 (the Supplemental Interim Response).  In that document, the discussion of bank stabilization 
measures was limited to just three “Example Areas” identified by EPA.   The discussion included in 
this report addresses the full length of Reaches 5A and 5B as applicable for the sediment remedial 
alternatives.   
2  These variables include river width, depth, slope, velocity, flow resistance, sediment size, 
sediment load, and discharge. 
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Photograph G-1. Tight meander bends and 
other features of the Housatonic River 
indicating current and historical instability. 

meander bends, oxbows, and recent 
shoot cutoffs (Photograph G-1).  In 
Reaches 5A and 5B, these changes 
have caused erosion on outer banks 
of meander bends, formation of mid-
channel bars that redirect flows 
causing bank erosion, and poor point 
bar development3 in a number of 
locations.  
 
Other indications that the river is 
undergoing morphological changes in 
Reaches 5A and 5B include portions 
of the channel that are very wide and 
have developed side bars, atypical 
flow geometry and thalweg location, 
longitudinal position of the pools with 
respect to the channel pattern, and occurrence of depositional areas on the outside 
banks leading into the meander.    
  
The sediment remedial alternatives involve stabilization of all or portions of the existing 
banks in Reaches 5A and 5B to reduce bank soil erosion. The identification of 
stabilization techniques applicable to the particular riverbanks in Reaches 5A and 5B, 
described in Sections 3 and 4 of this Appendix, takes into account, to the extent 
possible, the natural geomorphological factors affecting the river in this area (e.g., 
channel geometry and velocity, sediment transport, and hydrodynamics). 
 
A river segment’s channel-forming flow, also known as “bankfull” discharge or flow, is 
the flow that transports the majority of a river’s sediment load over time and thereby 
forms and maintains the river channel.  In many rivers, the bankfull stage (when the 
river is at bankfull elevation) is the point at which water begins to overflow onto the 
floodplain.  However, if a river downcuts (that is, erodes more deeply into the bottom 
of the channel), the bankfull stage is often at an elevation that is lower than the top of 
the river’s banks.  Such a river is considered incised.  If incision continues to a point at 
which water does not overflow onto the floodplain at twice the river’s bankfull depth, it 
is considered entrenched.  Bankfull stage can be observed and determined within 
incised and entrenched rivers by using a series of common indicators such as a bench 

                                                      

3  Point bars develop when sand and gravel is deposited on the inside of meander bends.  When 
the river hydrologic environment is stable, the point bar will typically take on a characteristic 
crescent shape.  However, in an unstable hydrologic environment, point bars often change shape 
(slope and size) dramatically during bankfull flow events and do not maintain a consistent 
geometry over time.  Such point bars are described as poorly developed. 
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or scour line.  An illustration of bankfull stage relative to a river channel and other 
floodplain features is shown in Figure G-1.  
 
Preliminary observations indicate that the Housatonic River in Reaches 5A and 5B is 
incised to a degree, but not entrenched.  This incision was taken into account when 
developing the bank stabilization measures described in this Appendix. 
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Figure G-1.  Illustration of bankfull elevation, incision and entrenchment  
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3. Description of Potential Stabilization Techniques 

Bioengineering techniques include use of natural materials and certain riparian 
vegetation as a strategy to control bank erosion and promote longer-term stability of 
the river channel and banks, while attempting to minimize the adverse effects of 
stabilization when possible.  Such techniques can be grouped into two basic 
categories: those that reduce the force of water against a riverbank, and those that 
increase a bank’s resistance to the force of water (NRCS, 2002).  Both categories of 
bioengineering techniques employ riparian vegetation as a means of erosion control.  
Vegetative growth reduces local velocities against the bank, thereby reducing near 
bank shear stress.  After time, as the vegetation grows and matures, the hard mass 
provided by plant roots can provide protection from erosion and collapse and increase 
internal bank strength (Rosgen, 2006; Wynn et al., 2004).   
 
Many of the techniques that are designed to reduce the force of water against a 
riverbank do so by directing flow away from banks.  The structures used to direct flow 
away from a bank, such as vanes and bank spurs, are made of materials such as logs 
or native rock.  These structures can also be used to deliberately create scour areas 
such as pools within the bed of a river channel.  Such scour areas can increase the 
overall stability of the river profile by providing energy dissipation.  Other examples of 
techniques to reduce the force of water against a bank include reshaping a bank to 
reduce its angle or constructing a bench which can reduce the shear stress affecting 
the lower portion of the bank. 
 
Techniques designed to increase a bank’s resistance to the force of water function in 
much the same way as traditional hardening techniques, such as gabions, riprap and 
concrete, by “armoring” a riverbank with materials that are more resistant to the force of 
water than native, in situ soil.  Natural materials, such as coir fiber, provide flow 
resistance while also serving as a substrate for plant growth, or incorporate interstitial 
space to provide ground contact for rooting plants.  
 
In areas that are subject to greater instability, such as where shear stress and channel 
velocities are particularly severe, bioengineering techniques are unlikely to succeed 
(at least by themselves), and thus traditional hardening methods (e.g., use of 
concrete, riprap, and gabion baskets) are necessary to prevent bank soil erosion.  
Bioengineering techniques and traditional hardening methods are not exclusive of 
each other, however.  In areas where shear stress and channel velocities are relatively 
severe, bioengineering can be used in conjunction with traditional hardening methods 
to provide the most effective strategy for bank stability (VDCR, 2004).  
 
It should be noted, however, that any technique for bank stabilization would be intended, 
by design, to prevent any significant bank soil erosion and lateral channel migration, 
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which are two key geomorphic processes that produce a heterogeneous mix of 
riverbank types, including vertical and undercut banks, that are critically important to 
many of the plants and animals that use the banks.  Thus, while efforts can be made to 
reduce ecological impacts, it must be recognized that any bank stabilization techniques, 
including bioengineering techniques, would have long-term or permanent adverse 
ecological consequences.  These impacts are described in the text of this Revised CMS 
Report (e.g., Section 5.2.3).     

In some cases, bank stabilization methods are applied to only discrete portions of the 
banks along a given stretch of a river, which reduces the adverse ecological impacts 
compared to stabilizing the banks throughout the entire stretch of a river.  This partial or 
intermittent bank stabilization approach focuses on the areas with the greatest need for 
stabilization.  Since many bioengineering techniques are specifically designed to reduce 
flow velocities, dissipate energy, and reduce erosional forces along the banks on which 
they are applied rather than simply deflecting the river’s energy upstream or 
downstream, they are consistent with intermittent bank stabilization because they mean 
that the stabilization design for particular sections of riverbank can minimize energy 
displacement that could affect nearby riverbank segments.  This approach is discussed 
further in Section 8 of this Appendix in connection with the stabilization techniques for 
SED 10, which would involve this type of intermittent bank stabilization in Reaches 5A 
and 5B.  As discussed there, various guidance documents recognize that this is a 
workable approach to controlling erosion and stabilizing banks, provided that any 
potential impacts of such partial bank stabilization measures on the portions of the 
banks that would not be stabilized are considered and any necessary steps are taken to 
prevent those measures from increasing erosion in other areas.  As further discussed in 
Section 8, such an evaluation has been made, on a preliminary basis, for the bank 
stabilization under SED 10.  

A range of bank stabilization techniques, including bioengineering options, that have 
been considered for use on the banks in Reaches 5A and 5B are described in more 
detail below along with a general description of the types of conditions typically 
present in Reaches 5A and 5B for which each technique may be applicable.   

3.1 Vegetative Plantings 

The planting of herbaceous and woody vegetation is one of the simplest forms of 
stabilizing a riverbank.  The plant roots help stabilize the soil and control shallow mass 
movement by binding soil particles and by removing moisture from the soil. The 
above-ground portion of the plant provides some protection of the soil surface and 
reduces water velocity.  While vegetative plantings are incorporated into a number of 
bioengineering techniques, the techniques that primarily rely on the establishment and 
growth of vegetation are described in this section.  
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Photograph G-2.  Live stakes. 

Photograph G-3.  Newly installed brush mattress. 

Plugs consist of individual rooted stems of grasses, sedges, and rushes.  They are often 
planted along the lower portion of the bank approximately one foot below the ordinary 
high water level,4 where they form clumps to help prevent scour in low stress areas.  
Plugs can be used in conjunction with other techniques, such as coir matting, 
compartmentalized placed fill, and vegetated geogrids.  

Live stakes are dormant (but live) 
cuttings or branches typically 2 to 3 
feet in length that are inserted into the 
soil at or below bankfull elevation 
(Photograph G-2).  If correctly 
prepared, handled, and placed, the live 
stake will, under suitable conditions, 
root and grow. Only a few species will 
grow well from live stakes. Those 
species include willows, dogwoods, 
and elderberry.  Live stakes can be 
used in conjunction with other 
techniques, including erosion control 
matting.   
 
Live fascines are long bundles of live woody vegetation buried in a riverbank in 
shallow trenches placed parallel to the flow of the river.  The plant bundles sprout and 
develop a root mass that will hold the soil in place and protect the bank from erosion. 
These cuttings are bound together in 
bundles that are typically 6-8 inches in 
diameter and 4-20 feet in length.   
 
A brush mattress (Photograph G-3) is a 
layer of live branch cuttings, placed 
perpendicular to the flow of the river on 
the bank, and held down in place with 
poultry netting or light gauge wire mesh 
to form a “mattress” of woody material.  
Live stakes are often placed in between 
the layers of brush, and a live fascine is 
often placed at the toe of the bank for 

                                                      

4  The ordinary high water level or line is that line on the bank established by the routine 
fluctuations of flow in the stream channel and indicated by physical characteristics such as a clear 
natural line impressed on the bank, shelving, changes in the character of soil, destruction of 
terrestrial vegetation, the presence of litter and debris, or other appropriate means that consider 
the characteristics of the surrounding areas.  The ordinary high water level is lower than the 
bankfull elevation. 



              

G-9 
  

October 2010 
 Appendix G-Riverbank 

Stabilization Techniques 
 

 

Photograph G-4.  Coir matting with vegetation 
beginning to grow through. 

added protection. The mattress covers the bank and provides high resistance to shear 
stress and increased roughness, thereby reducing flow velocities.  For this reason, a 
brush mattress is one of several techniques appropriate for outer meander bends 
where near-bank shear stress tends to be moderate to high and/or where space for 
excavation is limited by high banks or relatively deep pools near the banks.  The live 
cuttings and live stakes that make up the mattress propagate riparian vegetation.  
Moreover, the irregular surface of the numerous branches that make up the brush 
mattress tends to capture sediment during flood conditions, thereby creating a 
substrate suitable for colonization of some native vegetation.   
 
Regardless of the technique employed, any trees and other vegetation on the banks 
would need to be removed to implement the remediation/stabilization.  In addition, 
because any future windthrow and overtopping of trees would destabilize those banks 
and cause severe bank erosion, only herbaceous plants and shrubs, and not trees, 
would be planted in connection with any bioengineering technique, and an ongoing 
program to prevent the growth of trees on the stabilized banks would be essential.   

3.2 Coir Fabric Techniques 

Coir fabric or coir matting is erosion 
control matting constructed of coconut 
fibers (Photograph G-4).  The matting 
protects the banks while vegetation is 
established and biodegrades in about 
5 years.  Coir fabric is also used to 
construct a number of other 
bioengineering systems, including 
prevegetated mats, pre-planted coir 
pillow, and vegetated geogrid, each of 
which is described below. 
 
Pre-vegetated mats are coir mats that 
are pre-planted with sprigs or seeds 
and grown in a nursery to establish 
vegetation in the matting prior to use.  
The mats are placed on the bank soil in a manner similar to the placement of a sod 
mat.  A variation of this is a pre-planted coir pillow, which is an approximately 3 foot by 
8 foot by 4 inches thick coir fiber log.  Because coir pillows are pre-planted, vegetation 
tends to become established more quickly. 
 
Coir matting is applicable in a variety of conditions in Reaches 5A and 5B to protect 
banks while vegetation becomes established.  This treatment can be used alone in 
depositional areas or on banks with low near-bank shear stress.  This would include the 
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Photograph G-5.  Vegetated geogrid with 
established vegetation. 

inside of broad mender bends, straight reaches where the thalweg is in the center of the 
channel, or downstream of stable point bars.  In such conditions, the bank would be 
graded to a low slope of 3:1 or less, covered in coir matting, and replanted with 
herbaceous and shrub vegetation.  Coir matting may also be used on the upper bank 
slopes (above bankfull elevation) on banks undergoing stabilization with riprap or 
compartmentalized placed fill.  Bank soil removal would be performed as necessary to 
allow implementation of these measures.  

The most sophisticated use of coir 
matting is to construct vegetated 
geogrids.  A vegetated geogrid consists 
of a wall composed of 1-foot “lifts” of 
compacted soil wrapped in coir fabric or 
geotextile (typically synthetic) fabric, 
with plugs, live stakes, or other 
plantings placed between each lift 
(Photograph G-5).  This technique 
essentially replaces the riverbank with a 
newly constructed, reinforced wall that 
provides resistance to shear stress, 
while at the same time providing 
vegetative growth.  The irregular 
surface created by the lifts helps to 
trap sediment during flood events, which in turn encourages further vegetative growth 
and colonization of vegetation.  Because the vegetated geogrid is a wall, it can be 
constructed on steep slopes, thereby providing a suitable solution where it is not feasible 
to decrease the slope of a bank.  It can also be used to protect fill slopes, which are 
generally more susceptible to erosion than slopes cut into in-situ soil.  Some bank soil 
removal would be performed in association with using vegetated geogrids where vertical 
banks are sloped to 1:1 or greater.  As an alternative to the lifts, a product known as 
“BioD-Blocks” can be used.  This product is composed of coir fiber “blocks” tied into the 
bank with coir fiber matting (with layers of compacted soil placed between each course 
of blocks).  Unlike conventional soil layer lifts, the coir block forms the face of the soil lift, 
which provides enhanced resistance to shear stress. 
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Photograph G-6.  Bankfull bench along small 
stream. 

3.3 Constructed Bankfull Bench 

The bankfull bench is a nearly flat area 
of variable width (but usually a 
minimum of 4 feet wide) constructed 
on a riverbank either by excavation or 
by the placement of fill (Photograph  
G-6).  The bench is constructed at the 
bankfull elevation. The bankfull bench 
is designed not only to stabilize the 
riverbank, but also to improve the 
overall stability of the channel.   
Rivers such as the Housatonic, which 
are incised systems, have bankfull 
flows that do not reach the floodplain; 
flows greater than bankfull have increased velocities until reaching the top of bank 
elevation.  For such incised systems, conditions of bed and bank instability can lead to 
bank erosion.  A bankfull bench attempts to address this by modifying the channel 
geometry into a stable form that possesses the width and depth necessary to transport 
the river’s sediment load over time without aggrading or degrading.  The overall 
sediment transport capacity of the channel is increased while shear stress to the bank 
is decreased.   
 
The bankfull bench can function as a stand-alone measure, but it can also be used 
where any excavation, reshaping, or armoring of a riverbank occurs.  It is also usually 
accompanied by vegetative plantings to provide added stability, particularly if fill soils 
are used; typically, shrubs and herbaceous vegetation would be planted on and above 
the bench, while only herbaceous vegetation would be planted below the bench.  
Vegetation on the bench increases roughness which in turn reduces flow velocities 
along the bank and allows for deposition of sediment.  
 
Bankfull benches would be used on straight reaches between meander bends to help 
further reduce moderate shear stress.  Benches would either be excavated into the 
existing bank (requiring bank soil removal) or, where the channel is “over-wide” (i.e. 
wider than necessary to carry its sediment load) built out into the channel.  The bank 
would be graded to a 2:1 slope from the toe of the bank to the bankfull elevation, the 
bench would be constructed, and the bank would continue at a 2:1 slope or less to the 
top of the bank.  The bank and the bench would be covered in coir matting and planted 
with vegetation.  Bankfull benches would also be incorporated into the reconstruction of 
the inside of meander bends.  For example, when a point bar is rebuilt, a short bankfull 
bench could be constructed toward the downstream end to assist with the transition 
between the point bar and the downstream riffle.   
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Photograph G-7.  Rootwads along an outer 
meander bend.

3.4 Rootwad Revetments 

Rootwad revetments are composed of 
“rootwads,” which are downed trees 
that are buried in a riverbank with the 
root mass portion exposed towards the 
flow, and the stem or bole of the tree 
buried in the bank (Photograph G-7).  
Generally, the root system of the trees 
used as rootwads would be at least 3 
feet in diameter.  Rootwads are often 
placed in clusters along the outer 
meander bends of a river to form a 
protective layer against high shear 
stress impacting the riverbanks.   
 
Rootwads are usually used in 
conjunction with logs or boulders to create an integrated revetment, whereby the 
rootwad tree is laid on top of a footer log, to provide stability and achieve the desired 
angle that is necessary to maximize resistance to flow.  Boulders are often placed 
between the rootwads to minimize erosion or scour around the rootwad, and to anchor 
the rootwads to increase their tolerance to shear stress.  Since rootwad revetments 
have the potential for scour around the structure, particularly on the upper bank above 
the rootwad, the placement of the rootwad clusters is usually accompanied by 
vegetative plantings, brush layers, or matting to help stabilize the upper bank 
(Harman, 2004).  
 
When properly installed and given measures to minimize scour around the structure, 
rootwads can provide a high level of stability in or near high stress bends.  They would 
be used in conjunction with other bank treatments in areas of high to moderate near 
bank stress.  Root wads would be particularly useful on the outside of meander bends, 
past the areas of highest near-bank stress, to provide a transition from harder 
treatments such as riprap and log vanes to a bank treatment that is softer in nature 
such as a bankfull bench. 
 
3.5 Compartmentalized Placed Fill 

This technique consists of placing filled bags or tubes of organic material and stone on 
the riverbank to armor slopes.  Envirolok™ is a trade name for a particular brand of 
bag.  The bags are typically built into a wall unit using either straps or a locking spike 
to create a stable surface.  The bags are composed of a synthetic material that is filled 
with a planting medium.  Native plants are planted between the layers or lifts of bags  



              

G-13 
  

October 2010 
 Appendix G-Riverbank 

Stabilization Techniques 
 

 

Photograph G-9.  Log vane. 

Photograph G-8.  Newly planted Envirolok™ 
bags. 

to promote vegetation growth 
(Photograph G-8).  The bags break 
down under UV exposure and can last 
from 10 years to over 50 years 
depending upon the amount of 
exposure.   
 
Compartmentalized placed fill can be 
used on moderately steep banks or in 
areas of moderate to high shear 
stress.  These areas occur in a variety 
of geomorphic positions, including the 
outside of broad meander bends, 
straight reaches where the thalweg is 
near the bank, and downstream of 
tight meander bends.  The banks undergoing such treatment would be graded to a 2:1 
slope or less, with bank soil removal as necessary.  The compartmentalized placed fill 
would be placed from the toe of the bank to bankfull elevation.  Above bankfull, the 
bank would be stabilized with a vegetative technique, including planting of herbaceous 
and shrub species.   
 
3.6 Log Vane/Rock Vane 

A vane is an in-stream structure that is 
used to deflect near-bank erosional 
forces away from unstable riverbanks.   
A log vane involves placement of a log 
with a rootwad anchored into the 
bank, facing upstream, and angled on 
a downward slope from bankfull 
elevation at the bank to the channel 
bed elevation at the end of the log 
(Photograph G-9).  A footer consisting 
of a second log or boulders is placed 
beneath the log.  Filter fabric is often 
placed along the footer, and the area 
between the log and the bank is 
backfilled to prevent undercutting of the vane.  A rock vane is of similar geometry but 
constructed of large boulder sized rock.   
 
Vanes are typically installed at the upstream end of an outer meander bend or other 
unstable area of moderate to high near bank stress to deflect flow away from the bank 
and dissipate energy. Typically, in Reaches 5A and 5B, vanes would be used in series 



              

G-14 
  

October 2010 
 Appendix G-Riverbank 

Stabilization Techniques 
 

 

Photograph G-11.  A-jacks along toe of bank. 

Photograph G-10.  Bank spurs. 

on the outside of meander bends in conjunction with other techniques such as riprap 
or compartmentalized placed fill.  For the most part, log and rock vanes can be used 
interchangeably.  There are some circumstances in which it is difficult to install a log 
vane such as when the water is too deep or the bank is too low to adequately bury and 
anchor the log.  There may be other situations where banks are too high or steep to be 
suitable for use of log vanes.  In these instances, rock vanes may be used rather than 
log vanes. 
 
Variations of the vane are barbs or 
bank spurs.  These are small low rock 
or log structures oriented upstream, 
extending into the stream thalweg (i.e., 
the deepest portion of the river) to 
divert flow away from an eroding bank 
by helping to maintain the thalweg 
towards the center of the channel. 
(Photograph G-10).  Usually a number 
of stream barbs are installed in series 
along the outside of a meander bend 
They differ from log vanes in that they 
typically do not protrude more than a 
third of the way into the river channel.  
Barbs transfer erosive velocity away from the stream bank through interruption of 
currents and cross-stream flow that develop within the meander bend.  Barbs have 
been shown to be effective at redirecting flows and inducing deposition.  They are 
typically used on meander bends with a larger radius of curvature that do not have 
extremely high sheer stress, and/or in sections of the river channel that are over-wide 
to help maintain sediment transport. 
 
3.7 Articulated Concrete 

Articulated concrete structures, of 
which A-Jacks are the most common 
brand, are pre-cast concrete blocks 
consisting of three perpendicular arms 
that are rigidly fixed at the center 
(Photograph G-11).  These structures 
are placed along a toe of slope of bank 
to dissipate the energy of the water 
against the bank and therefore reduce 
erosion, and increase sedimentation.  
Voids in the matrix are often filled with 
soil and stone.  The spacing of the 
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Photograph G-12.  Riprap placed along entire 
bank. 

articulated concrete/A-Jacks allows for the establishment of vegetation between the 
blocks.  The blocks will often collect coarse and fine sediment when functioning 
properly so treated banks naturally revegetate as the systems become embedded in 
the stream bank.  Tree management would be required as described in Section 3.1. 
 
Articulated concrete may be used as an alternative to riprap in circumstances where it 
would not be possible to fully implement other types of bank treatment below the water 
line, such as when stabilization work is being performed while water is flowing in the 
channel.  In these circumstances, a treatment incorporating articulated concrete may 
be used to protect the toe of the bank and prevent scour and undercutting of the bank. 
 
3.8 Rock Riprap 

Stone has long been used to provide 
immediate and permanent riverbank 
protection.  One use of stone is riprap 
which consists of large angular rocks 
placed on the bank to reduce bank 
shear stress and erosion (Photograph 
G-12).  Riprap is one of the most 
effective measures at the toe of a 
slope or unstable bank for preventing 
erosion.  A primary advantage of riprap 
over vegetation is its immediate 
effectiveness with little to no 
establishment period.  Riprap is 
typically placed on banks at a 2:1 
slope but may be used on steeper 
bank slopes of up to 1.5:1.  Stone size, shape, gradation, and density are all important 
design considerations. 
 
In some situations, joint planting is combined with riprap to provide some vegetation.  
Joint planting refers to the insertion of plugs and/or live stakes between the rocks to 
encourage the growth of riparian vegetation.  The planting of cuttings in riprap helps to 
provide longer-term stability once the vegetation becomes established. 
 
In Reaches 5A and 5B, riprap would be used on banks that are under high near-bank 
shear stress.  The bank would be graded to the selected slope (with bank soil removal 
as necessary) and riprap would then be placed from the toe of the bank to a maximum 
of bankfull elevation. Above bankfull elevation, other applicable bank treatments would 
be used, such as coir matting and joint plantings (where appropriate), to revegetate 
the banks with herbaceous and shrub vegetation.  
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Photograph G-13.  Articulated concrete block 
revetment on 1½ Mile Reach. 

3.9 Articulated Concrete Block Revetment 

An articulated concrete block (ACB) revetment system is a matrix of interconnected 
concrete block units installed to provide an erosion resistant revetment.  An ACB 
revetment system consists of concrete block units that are typically connected by 
geometric interlock, cables, ropes, geotextiles, or geogrids to form a mattress.  The 
concrete mattress overlays a geotextile fabric for subsoil retention.   

A variety of proprietary ACB revetment systems are available.  The thickness of the 
blocks typically ranges from 4 to 9 inches.  The blocks are cast into interlocking or non-
interlocking shapes and usually are cabled into mats but can be non-cabled.  The blocks 
may be open cell or closed cell.  Open-cell blocks allow for a greater space for soil to be 
placed into them or for sediment to fill in 
the open areas and to eventually 
become vegetated.  

Articulated concrete block revetments 
are applicable in high-risk applications 
where no additional bank or grade 
movement is desired, particularly in 
areas of very high velocities and shear 
stresses.  Its use is also advantageous 
in areas where reshaping of the banks 
is not desirable or possible.  This 
stabilization measure was used 
selectively on the 1½ Mile Reach of 
the Housatonic (Photograph G-13). 

4. Application of Stabilization Techniques to Housatonic Riverbank 
in Reaches 5A and 5B 

This section describes the process used to analyze banks in Reaches 5A and 5B and 
the methods and assumptions used to identify bank stabilization techniques suited for 
application to the particular geomorphic conditions observed in those sub-reaches. 
Based on the bank conditions in these sub-reaches, stabilization techniques generally 
suitable to each type of condition were identified, as further described below.  Sections 5 
through 8 of this Appendix G present the resulting conceptual bank stabilization plans 
that would apply to remedial alternatives SEDs 5-8, SEDs 3 and 4, SED 9, and SED 10, 
respectively.   
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4.1 Approach and Assumptions 

The first step in selecting an appropriate stabilization technique is to understand the 
physical characteristics and condition of the different bank segments along the 7 miles of 
river (14 miles of riverbank) in Reaches 5A and 5B.  Bank conditions were estimated by 
evaluating aerial photographs, EPA-surveyed cross-sections and bank heights, and field 
observations.   

Aerial photographs were used to identify the geomorphic position (i.e., inside or outside 
meander bends) of riverbanks within Reaches 5A and 5B as well as to characterize the 
meander bends as either tight or broad.  Bank heights and bank angles were calculated 
from cross-sectional data collected by EPA in 1999, when EPA measured and quantified 
the channel cross-sectional geometry at 286 locations between the Confluence and 
Woods Pond.  Using these cross-sectional data, bank height was calculated by 
measuring from the water level, as shown on the cross-section, to the top of bank.  An 
approximate bank angle was also determined from these cross-sections.  This 
information was used to help identify potential treatments by looking at bank height, 
bank angle, and water depth.  Preliminary field observations were used to check bank 
conditions indicated by EPA, as well as to confirm initial characterization of bank 
steepness.   

For purposes of this identification process, “tight” meander bends have been defined as 
those with a Radius of Curvature (Rc) of 200 feet or less.  Rosgen (2006) uses a 2.2:1 
ratio of Rc/bankfull width to calculate moderate or higher near bank shear stress.  Based 
on field observations, bankfull widths in Reaches 5A and 5B appear to be around 70 to 
80 feet, which would indicate a high shear stress for meander bends with an Rc of 154 
to 176 feet or less.  For this evaluation, a conservative Rc of 200 feet was used to 
differentiate between “tight” and “broad” meander bends; this ensured that all outer 
meanders with high shear stress would be identified and grouped together.   

Based upon the range of conditions found along the Housatonic River in Reaches 5A 
and 5B, eight typical bank conditions were identified:   

1) Outside of tight meander bends, banks > 4 feet in height; 

2) Outside of tight meander bends, banks > 4 feet in height, with adjacent deep 
pools;  

3) Outside of tight meander bends, banks < 4 feet in height; 

4) Outside of broad meander bends, banks > 4 feet in height; 



              

G-18 
  

October 2010 
 Appendix G-Riverbank 

Stabilization Techniques 
 

 

5) Inside of tight meander bends, typically with point bar formation;5  

6) Straight reaches, banks > 4 feet in height, and under moderate shear stress; 

7) Straight reaches, banks < 4 feet in height, and under moderate near-bank  
shear stress with deep runs; 

8) Depositional banks and banks under low shear stress (variety of heights and 
locations) (see footnote 5 regarding Item 5 above).  

 
As noted above, the assessment of riverbank conditions using the methods described 
above is necessarily preliminary.  A detailed field assessment of bank conditions is not 
appropriate or feasible to support the evaluation of remedial alternatives.  Further 
detailed field documentation and evaluation of bank conditions would be completed 
during the design phase once a remedial alternative has been selected.   

 For purposes of the current analysis, the following assumptions were made: 

 Outside meander bends are typically areas of high shear stress.  As discussed 
above, meanders with an Rc of 200 feet or less were considered to have high 
near-bank shear stress on the outer bank. 

 The insides of meander bends are typically depositional and/or areas of low 
shear stress unless field observations indicated otherwise.  (Field observations 
indicate that a few inside meander bends are under moderate shear stress due 
to an extremely tight radius of curvature.) 

 If erosional areas are observed in a given bank, then that bank is deemed to be 
under high to moderate shear stress.  

 The river channel should be no more than approximately 70 to 80 feet in width 
in riffles/runs to properly transport sediment.  Straight reaches in the 80 to 100 
foot range were observed to have excessive deposition as evidenced by mid 
and side channel bar formation.  Where the channel was over 80 feet in width it 
was considered “over-wide”. 

 Banks that are currently depositional will be depositional following remedial 
activities. 

 In the absence of implementing stabilization measures that redirect flow, the 
thalweg of the channel will not vary greatly from pre- to post-remediation 
condition. 

                                                      

5  There is some overlap between this category and category 8, since the insides of many tight 
meander bends are depositional areas.  However, this category has been identified as a separate 
bank condition because of the presence of point bars.   
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 Bank heights were determined using EPA’s cross-sectional data collected in 
1999 (unpublished information that EPA provided to GE) at numerous locations 
in Reaches 5A and 5B, and measuring bank height, as shown on each cross-
section, to the top of bank.  However, specific data regarding bank height are 
not available for the entirety of Reaches 5A and 5B.  Actual bank heights may 
differ from those estimated for this analysis.  Selected measures would be 
modified as needed in final design to account for differences in bank height from 
those assumed.  

Suitable bank stabilization techniques were then identified for each of the eight typical 
bank conditions in Reaches 5A and 5B.   

4.2 Application of Bank Stabilization Techniques to Particular Riverbank 
Conditions 

For the purposes of development of conceptual bank stabilization plans for the sediment  
remedial alternatives, the banks were grouped into the eight specific types listed above, 
based on each type’s predominant characteristics or conditions that would affect the 
selection of stabilization techniques.  The following describes each of these eight 
different riverbank (and associated river) conditions and the stabilization technique(s) 
that would be appropriate for implementation on that type of riverbank.  

1) Outside of tight meander bends with banks over 4 feet in height   

Banks greater than 4 feet in height on the outside of tight meander bends occur at many 
locations in the 5 miles of Reach 5A and are characterized by high near-bank shear 
stress, typically resulting in a steep erosional face and often lacking vegetation.  
Stabilization would consist of the removal of bank soil as necessary to grade the bank to 
a 2:1 slope.  Riprap would be placed from the toe of the bank to bankfull elevation.  Joint 
plantings of the riprap to augment vegetation and help reduce current velocities would 
occur.  Above the bankfull elevation, the bank would be covered in coir matting and 
replanted with herbaceous vegetation and shrubs.  

Rock or log vanes would be placed either singly or in series extending from the point of 
curvature through the meander bend to the point of tangency.  The vanes would be 
spaced at varying intervals dependent upon the radius of the meander.  In some 
locations, rootwads would be used toward the downstream end of the meander as a 
transition between the meander bend and the riffle to reduce shear stress.  Rootwads 
typically would be used where, based on channel conditions, the thalweg remains along 
one of the banks as it comes out of the meander bend, creating higher shear stress and 
causing erosion.   
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In limited circumstances where there is a steep slope and an adjacent land use near the 
top of the bank that necessitates stable bank conditions, and where sloping the bank is 
not practicable, concrete block revetments can be used to prevent erosion and avoid 
harm to the adjacent structure(s) or land use.  Currently this stabilization treatment is 
prescribed in only one location in Reaches 5A and 5B – on the outside meander bend 
located at River Mile 133.16, where there is a steep slope and a residential area near 
the top of bank.  

2) Outside of tight meander bends with banks greater than 4 feet in height and 
deep pools  

Banks greater than 4 feet in height and having deep pools on the outside of tight 
meander bends are found in several locations below New Lenox Road in the lower 
portion of Reach 5B, where the outside meander bend is adjacent to former agricultural 
fields that are higher than the surrounding floodplain.  The maximum pool depth per 
meander bend ranges from 10 to 18 feet, and the pool extends for a distance around 
each meander bend.  Therefore, the use of flow diversion structures such as vanes or 
spurs as stabilization methods would likely be infeasible.  In this area, flow velocities are 
lower than in upstream areas due to the backwater effects of Woods Pond Dam, but the 
high banks prevent overbank flooding into the floodplain that would release shear stress 
during flood events.   The upper portions of these banks are vegetated with herbaceous 
vegetation in most places. 

These banks would be stabilized by placing riprap from the toe of the bank to the 
ordinary high water line (see footnote 4 above for definition).  Above the ordinary high 
water line, soil would be removed as necessary to form a 2:1 slope, and a brush 
mattress would be installed on the bank.  The ordinary high water line is used in the 
downstream portion of Reach 5B to define the extent of work because bankfull 
indicators are lacking due to the backwater effect of Woods Pond Dam. 

3) Outside of tight meander bends with banks less than 4 feet in height  

Tight meander bends with bank heights less than 4 feet are found in Reach 5B.  Above 
New Lenox Road, in the upper portion of Reach 5B, the backwater effects of Woods 
Pond Dam, while minor, can be observed.  Many of the banks are around 4 feet in 
height and the adjacent pools are 6 to 8 feet deep.  Because the banks are lower than 
typically observed in Reach 5A, shear stress is not as high.  However, the banks are still 
erosional and often vertical and lacking vegetation.  These outside meander bend banks 
would be stabilized by removing soil and rebuilding the bank at a 2:1 slope with 
compartmentalized placed fill.  Vegetation would be planted in the compartmentalized 
placed fill.  Log or rock vanes and root wads would also be used to redirect flow. 
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Below New Lenox Road, the pools in the meander bends with banks less than 4 feet in 
height have maximum depths of 10 to 18 feet and extend for a distance around each 
meander bend.  Therefore, the use of flow diversion structures such as vanes or spurs 
as stabilization methods would likely be infeasible.  In this area, flow velocities are lower 
than in upstream areas, the banks are not as high, and the river more readily reaches 
the adjacent floodplain during flood events.  However, as with the previously-described 
similar banks above New Lenox Road, these outside meander bends are typically under 
moderate shear stress, are steep to moderately steep and erosional, and are mostly 
vegetated in their upper portions. These banks would be stabilized by placing riprap 
from the toe of the bank to the ordinary high water line.  Above the ordinary high water 
line, soil would be removed and a vegetated geogrid would be used to reconstruct and 
stabilize the bank.  The vegetated geogrid would be planted with shrubs and 
herbaceous vegetation. 

4) Outside of broad meander bends 

The outside banks of broad meander bends are under less shear stress than the tight 
meanders described above.  These banks are of varying heights, slopes, and vegetative 
condition.  There are often short erosional areas followed by well-vegetated stretches.   

In most cases, these banks can be stabilized with compartmentalized placed fill in 
combination with log/rock vanes.  In a few areas, the banks would need protecting only 
with coir matting, with log/rock vanes used to redirect flows away from the bank.  A key 
objective would be to re-establish the vegetation to provide stability.  The strategic use of 
prevegetated coir mats would assist in reestablishing vegetation in areas where shear 
stress is slightly higher.   Installation of the compartmentalized placed fill would require 
the removal of soil, while areas stabilized with coir matting would not unless bank slopes 
were greater than 2:1. 

5) Inside of tight meander bends  

Some insides of tight meander bends are stable, while others are unstable.  Those that 
are stable are characterized by low shear stress and are depositional, with a point bar 
developing.  In such areas, the flow coming around the tight meander bend primarily 
affects the outside bank, resulting in low shear stress, deposition, and the formation of a 
point bar on the insides of the bend.  The bank angle in these areas is typically very low 
(4:1 or less).  While the point bar is often considered a river bed feature, the upper 
portion of the bar is actually part of the bank and can be either sparsely or heavily 
vegetated.  These banks are similar to those in Category 8 described below in that they 
are depositional areas.  What sets them apart is that they contain a stable point bar.   

On these banks, the point bar would be rebuilt following sediment remediation and the 
bank would be graded as necessary to a stable geometry.  The upper slopes of the point 
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bar would be covered in coir matting and planted with herbaceous vegetation and 
shrubs.  Pre-vegetated mats could be used on the upper slope of the point bar to help 
initiate vegetative growth.  Downstream of the point bar, a short bankfull bench would be 
built or the bank reconstructed at a gentle slope to help reduce stress on the point bar 
during flood events.  Construction of the bankfull bench would require removal of bank 
soil. 

Because of existing channel geometry, not all inside meander bends are stable or 
contain well-developed point bars.  Those inside meander bends that are unstable are 
characterized by moderate shear stress.  The bank angle in these areas is typically 
steeper than those observed on stable point bar systems.   It is unlikely that a stable 
point bar could be constructed in these meander bends.  These banks would be graded 
to the degree necessary to stabilize them (with bank soil removal as appropriate), 
covered with coir matting, and revegetated with shrubs and herbaceous vegetation. 

6) Straight reaches with banks greater than 4 feet in height and under moderate 
shear stress 

Straight reaches with bank heights greater than 4 feet under moderate shear stress 
occur in several geomorphic locations on the river.  The first are the short straight 
reaches between meander bends.  Typically, as flow comes around the outside of the 
meander bend, the thalweg remains close to that bank, creating slightly higher shear 
stress along that bank than along the opposite bank.  In some other locations, these 
banks may be susceptible to avulsions6 or shoot cutoffs.  

These banks would receive one of three treatments depending upon the anticipated 
amount of shear stress, which is dependent upon the tightness of the meander bend 
(radius of curvature).  Banks that are subject to moderate to high shear stress would be 
stabilized with compartmentalized placed fill.  Banks that are under moderate shear 
stress would have a bankfull bench constructed and covered in coir matting.  In some 
locations where it is determined that the shear stress along the bank may be low, the 
bank would be graded to a degree necessary to be stable and covered with coir matting 
and revegetated.  The treatments involving compartmentalized placed fill and bankfull 
bench construction would require removal of bank soil. 

Other banks greater than 4 feet in height occur along lengthy, relatively straight reaches 
that are often “over-wide,” which leads to the development of the side channel bars. 
These banks are characterized by periodic undercutting or areas of erosion resulting 
from the thalweg “wandering” from one side of the channel to the other as side channel 

                                                      

6 An avulsion is the rapid abandonment of a river channel and the formation of a new river 
channel.  The term meander cutoff is often used to describe this process as well. 
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bars are formed.  The bank with the side channel bar is under low shear stress while the 
opposite bank is under moderate shear stress.   

Such banks would receive several treatments depending upon bank height, length of 
reach, and channel conditions (width, slope).  Banks with low shear stress would be 
graded as necessary, covered with coir matting, and revegetated.  Those that are under 
moderate shear stress would receive a bankfull bench.  In segments that are over-wide, 
the bankfull bench would be constructed into the channel as opposed to being 
excavated from the existing bank.  Banks where the bankfull bench is built into the 
existing bank would require removal of bank soil.  In many of these segments, 
alternating bank spurs would be installed to direct and maintain the thalweg toward the 
center of the channel. 

7) Straight reaches with banks less than 4 feet in height and under moderate 
shear stress 

The lower portion of Reach 5B is influenced by the backwater effects of Woods Pond 
Dam.  In this portion of the river, there are no riffles, and the river channel between the 
meander bends consists of deep (5 to 8 feet) runs.  In some portions of this river 
segment, the thalweg runs along one edge of the channel.  Typically, this occurs on the 
bank downstream of the outside meander bend.  While vegetated, this bank often shows 
signs of periodic erosion, indicating moderate shear stress on the bank. 

These banks would be stabilized by placing riprap from the toe of the bank to the 
ordinary high water line.  Above the ordinary high water line, the bank would be graded 
to a 2:1 slope, covered in coir matting, and revegetated with herbaceous vegetation and 
shrubs.  Grading the slope would require removal of bank soil where the existing slope 
exceeds 2:1. 

8) Depositional banks and banks under low shear stress  

Depositional banks and banks under low shear stress occur throughout Reaches 5A and 
5B in a variety of geomorphic positions.  They are most commonly found in the short 
straight reaches downstream of a point bar on the inside of a tight meander bend.  
Typically, as flow comes around the tight meander bend, the thalweg and main current 
velocities are closer to the opposite bank.  These areas downstream of the point bar are 
initially under little near-bank stress and are often depositional.  There is not a sharp 
demarcation between these banks and those described in Category 5 above.  Often the 
point bar feature transitions into these depositional banks. 

These banks also occur on the inside of broad meander bends, and they can occur on 
either bank on long straight reaches.  In this latter situation, the opposite bank is often 
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under moderate shear stress.  These banks typically have a gentle slope and are 
usually well vegetated with herbaceous and shrub vegetation. 

These banks would be graded as necessary to maintain stability, covered in coir 
matting, and revegetated with herbaceous vegetation and shrubs.  In segments that are 
determined to have slightly higher near-bank stress, a bankfull bench would be 
constructed to reduce shear stress along the bank during periods of higher flow.  While it 
may be necessary to remove bank soil in a few locations to implement this approach, for 
the most part removal of bank soil is not anticipated. 

*  *  *  

Table G-1 summarizes the bank stabilization techniques or combination of techniques 
that have been identified for potential use and lists for each the associated bank 
conditions where such measures have been preliminarily identified for application to 
Reaches 5A and 5B under the sediment remedial alternatives.  
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Table G-1  Application of Bank Stabilization Techniques to Bank Conditions 

Stabilization Technique Geomorphic Position of Bank Meander Bend 
Radius 

Bank Height Shear Stress 
Condition

Concrete Block Revetment Outside meanders < 200 ft > 4 ft Very High 

Riprap with Joint Planting Outside meanders < 200 ft > 4 ft High 

Root Wads Outside meanders < 200 ft > 4 ft High 

Log or Rock Vane Outside meanders NA > 4 ft High 

Bankfull Bench Straight reaches NA > 4 ft Moderate 

Compartmentalized Placed Fill Outside meanders and straight reaches > 200 ft > 4 ft Moderate 

Outside meanders < 200 ft < 4 ft Moderate 

Vegetated Geogrid with Riprap Outside meanders < 200 ft < 4 ft Moderate 

Bank Spurs Straight reaches NA > 4 ft Moderate 

Brush Mattress Outside meanders NA > 4 ft  Moderate 

Coir Matting with Riprap Straight reaches NA < 4 ft Moderate to Low 

Grade Bank/Coir Matting Inside broad meanders and straight reaches > 200 ft All heights Low 

Reshape Point Bars Inside meanders Low < 4 ft Low 

Live Stakes Used in conjunction with other techniques under varying bank conditions 

 
Note:  Articulated concrete may be used as an alternate to riprap, in conjunction with certain techniques, to stabilize the toe of the bank under 
alternatives in which the stabilization work would be performed while water is flowing in the channel.  
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5. Stabilization Approach for SED 5 through SED 8 

In applying the guidelines discussed above, we have first considered the bank 
stabilization techniques for SED 5 through SED 8, since all bank stabilization work in 
Reaches 5A and 5B under those alternatives would be performed in the dry, in 
conjunction with sediment removal, with the river diverted through the use of 
sheetpiles.  This section describes the bank stabilization techniques identified for 
those alternatives.  These stabilization techniques would be subject to modification or 
revision during remedial design.  Under these sediment alternatives, all banks in 
Reaches 5A and 5B (7 miles of river; 14 miles of riverbank) would be stabilized.  The 
conceptual bank stabilization techniques identified for these sub-reaches are depicted 
on Figures G-2 through G-9.   

Selection of the various bank stabilization techniques shown on these figures was based 
on application of the guidelines presented in Table G-1.  However, in certain locations, 
the technique selected deviated from those guidelines based upon observed site 
conditions and use of professional judgment that a different treatment was necessary 
due to in-stream conditions.  These deviations are as follows: 

Reach 5A 

 Mile 135.04 to 135.00 - Left bank – This bank is under high shear stress.  The 
upstream confluence of the West Branch of the Housatonic is forcing the 
thalweg against the left bank.  Riprap and joint plantings would be used to 
stabilize this bank. 

 Mile 134.97 to 134.93 - Left bank – This inside meander bend is very tight and 
lacks a point bar.  A rebuilt point bar would likely be unstable and not remain in 
place.  The bank would be graded as necessary to maintain stability and 
protected with coir matting to allow vegetation to redevelop. 

 Mile 134.30 to 134.18 – Right bank – This bank is very high (30+ feet) and 
composed of native soils.  It is in a long straight reach that normally would be 
graded.  Due to the height of the bank, grading is not practicable.  The toe of the 
bank would be stabilized with riprap and the upper bank would remain 
vegetated. 

 Mile 134.15 to 134.09 – Right bank – Grading and covering with coir would 
normally be prescribed for this location.  However, the entire right bank in this 
location is under moderate to high shear stress.  Compartmentalized placed fill 
would be used to stabilize this bank from the bridge to almost the apex of the 
meander bend. 

 Mile 134.01 to 133.98 – Both banks downstream from the bridge would be 
stabilized with riprap to prevent erosion associated with the bridge during high 
flow events. 
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 Mile 133.07 to 133.04 – Left bank – This bank is erosional and appears to be 
under high shear stress due to in-channel geometry.  The bank would be 
stabilized with riprap and joint plantings as opposed to grading and covering 
with coir matting or building a bankfull bench. 

 Mile 133.04 to 133.02 – Right bank – The bank is relatively low at this location 
of a former avulsion (defined in note 6 above). The outer bank at this meander 
bend is currently building up, and therefore, does not require as rigorous 
armoring.  This bank would be stabilized with compartmentalized placed fill 
instead of riprap and joint plantings. 

 Mile 132.87 to 132.83 – Right bank – The bank is relatively low at this former 
avulsion location.  The outer bank at this meander bend is currently building up.  
This bank would be stabilized with compartmentalized placed fill instead of 
riprap and joint plantings. 

 Mile 131.35 to 131.29 – Right bank – The right bank is under only moderate 
shear stress.  However, due to the presence of the wastewater treatment plant 
next to the river, riprap placed from toe of the bank to bankfull elevation would 
be used to protect this critical infrastructure.  

Reach 5B 

 Mile 128.88 to 128.81 – Right bank – This inside meander bend is relatively 
high and vertical and lacks a stable point bar.  The bank would be graded and 
covered with coir matting to stabilize the bank while vegetation redevelops. 

 Mile 128.78 to 128.70 – Left bank – This inside meander bend is relatively high 
and vertical and lacks a stable point bar.  The bank would be graded and 
covered with coir matting to stabilize the bank while vegetation redevelops. 

 Mile 128.17 to 128.12 – Right bank – This outside meander bend is  under only 
low shear stress because of backwater effects.  Only the lower portion of bank 
would be stabilized with coir matting following remediation.  Along a portion of 
this bank, the upper bank consists of native soils (not fluvial deposits) and would 
not be disturbed if possible.  If disturbance is necessary, the coir matting 
stabilization would occur on the upper bank as well. 

 Mile 128.12 to 128.05– Left bank – This outside meander bend is quite low and 
is under low shear stress due to the backwater effects of Woods Pond. The 
bank would be stabilized with coir matting.  This treatment would be sufficient to 
prevent erosion while vegetation develops following remedial activities. 

 
Under the bank stabilization approach identified for SED 5 through SED 8 (as shown 
on Figures G-2 through G-9), the relative amount of each stabilization technique over 
the entirety of Reaches 5A and 5B is as follows: 
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 Concrete block revetment – 0.3% 

 Riprap and joint planting– 18.4% 

 Compartmentalized placed fill – 16.2% 

 Bankfull bench – 7.9% 

 Coir fabric with riprap (Reach 5B only) – 2.0% 

 Vegetated geogrid with riprap (Reach 5B only) – 2.8% 

 Grade bank and cover with coir matting – 37.3% 

 Reshape point bar and cover with coir matting – 14.3% 

 Brush mattress – 0.8% 
 
Application of these bank stabilization techniques would involve or be accompanied by 
removal of riverbank soil in a number of locations in Reaches 5A and 5B.  In total, 
SED 5 through SED 8 would involve removal of 35,000 cubic yards (cy) of bank soil in 
those sub-reaches. Riverbank soil removal would be required for the following 
treatments: 

 Placement of riprap; 

 Compartmentalized placed fill; 

 Bankfull benches cut into the bank; 

 Vegetated geogrids; and 

 Coir with riprap. 

For the most part, soil removal would not be required when banks are graded and 
covered with coir matting, as grading would result in a stable slope for most of those 
banks.  Grading and soil removal may be necessary in areas where the banks are under 
low shear stress but are relatively steep, in order to achieve a less steep slope. 

The volume of soil removal was calculated using EPA’s cross-sectional data collected in 
1999 (mentioned above).  As noted above, using these cross-sectional data, bank 
height was determined by measuring from the water level, as shown on the cross-
section,7 to the top of bank; and an approximate bank angle was also determined for 
these cross-sections.  A bank height and a bank angle were then assigned to each 
treatment bank.  Soil volumes were estimated by determining the difference between 
existing bank angle and the proposed angle.  

                                                      

7  It is not known what stage this water level represents, but is assumed to be around base flow 
elevation, which is approximately a foot below the ordinary high water elevation. 
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Assumptions used in estimating the removal volumes included the following:  

 All banks with riprap and joint planting would be sloped to 2:1. 

 Bankfull benches would be 5 feet wide and sloped from 2:1 from the toe of the 
bank to the bench and then 2:1 from the bench to top of bank. 

 Bank height was determined as described above (by measuring from the 
water level shown on the EPA cross-section to the top of bank). 

 Compartmentalized placed fill banks would be sloped to 2:1. 

 Vegetated geogrid banks would be sloped to 2:1. 

 Coir matting with riprap would be sloped to 2:1. 

 Rebuilding point bars would not require removal of bank soil. 

 Grading banks in depositional or low shear stress areas would not require 
removal of bank soil.  

6. Stabilization Approach for SED 3 and SED 4 

This section presents the conceptual bank stabilization techniques identified for SED 3 
and SED 4, subject to modification or revision during remedial design.  Like SED 5 
through SED 8, SED 3 and SED 4 would involve stabilization of all riverbanks in 
Reaches 5A and 5B.   

In Reach 5A, the bank stabilization activities under both of these alternatives would be 
conducted in the dry in conjunction with the removal of river sediments.  As a result, 
the conceptual bank stabilization techniques identified for that sub-reach under SED 3 
and SED 4 are the same as those identified for Reach 5A under SED 5 through 
SED 8, as described in Section 5 above.  

In Reach 5B, however, SED 3 would involve monitored natural recovery for the 
sediments in all of Reach 5B, and SED 4 would involve sediment removal through dry 
excavation in the upstream part of that sub-reach and thin-layer capping (to be 
performed in the wet) in the downstream part of that sub-reach (generally downstream 
of New Lenox Road).  Therefore, bank stabilization activities in all of Reach 5B under 
SED 3 and in the downstream part of Reach 5B under SED 4 would be performed from 
the riverbank while water is present in the river.  In these circumstances, some of the 
riverbank stabilization techniques for those areas would be modified from those 
described above, because implementation of some of the techniques identified for 
SED 5 through SED 8 would be impractical or dangerous while flowing water is present.  
As a result, the stabilization techniques identified for Reach 5B under SED 3 and for the 
downstream portion of Reach 5B under SED 4 would need to be modified.  Those 
modifications include the following: 
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 Use of vanes to reduce near-bank shear stress and modify flow in outer meander 
bends would be limited by water depth.  Construction of log vanes would not be 
practical in pools exceeding 4 feet in depth, as it would be difficult to anchor the 
end of such vanes in the river channel; and construction of vanes from rock or 
riprap would not be practical in pools with a depth of 6 feet or greater.  Thus, rock 
vanes or riprap (extending from toe of the bank to a maximum of bankfull 
elevation) would be used in place of log vanes in areas with depths of 4 to 6 feet, 
and vanes could not be used at all in pools with a depth of 6 feet or greater. 

 Rebuilding point bars in Reach 5B would not be necessary as no sediment 
removal would be performed.  All inside meander bends would be subject to 
grading and covering with coir matting. 

 Use of compartmentalized placed fill would be limited.  Compartmentalized placed 
fill could be placed above the ordinary high water level, but constructing a solid 
foundation for the bags might not be possible in all areas.  At a minimum, it would 
be necessary to armor the toe of the bank below the bags with riprap or A-jacks to 
prevent undercutting.  In areas where use of compartmentalized placed fill is 
determined to be infeasible due to soil/sediment conditions (e.g., very wet or 
lacking sufficient strength), it would be necessary to use riprap with joint plantings 
to stabilize the banks.   

 Placement of coir matting below the ordinary high water level would not be 
practicable.  In some areas, the matting would be placed to about 1 foot above 
that level and the remaining portion of the bank and the bank below the ordinary 
high water level would be stabilized with riprap or A-jacks.  Banks that are 
considered depositional would not need treatment below the ordinary high water 
level. 

 Similarly, in constructing bankfull benches, coir matting on the lower portion of the 
bench would be anchored with riprap or A-jacks. 

 
Bank treatments of riprap with joint plantings, brush mattresses, vegetated geogrid, and 
coir matting with riprap, would not require modification. 

For SED 3, the conceptual bank stabilization techniques identified for Reaches 5A and 
5B – which are the same as those for SED 5 though 8 in Reach 5A and include 
modifications in Reach 5B – are depicted on Figures G-10 through G-17.  Under this 
approach, the relative amount of each stabilization technique over the entirety of 
Reaches 5A and 5B under SED 3 is as follows: 

 Concrete block revetment – 0.3% 

 Riprap and joint planting – 18.4% 
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 Compartmentalized placed fill – 8.2% 

 Compartmentalized placed fill with riprap (Reach 5B only) – 8.0% 

 Bankfull bench – 7.0% 

 Bankfull bench with riprap (Reach 5B only) – 0.9% 

 Coir fabric with riprap (Reach 5B only) – 2.0% 

 Vegetated geogrid with riprap (Reach 5B only) – 2.8% 

 Grade bank and cover with coir matting – 42.9% 

 Reshape point bar and cover with coir matting – 8.7% 

 Brush mattress – 0.8% 

For SED 4, the conceptual bank stabilization techniques identified for Reaches 5A and 
5B – which are the same as those for SED 5 though 8 in Reach 5A and the upstream 
portion of Reach 5B and include modifications (as described above) in the downstream 
portion of Reach 5B – are depicted on Figures G-18 through G-25.  Under this 
approach, the relative amount of each stabilization technique over the entirety of 
Reaches 5A and 5B under SED 4 is listed below.  (These relative amounts are the same 
as those identified for SED 3 except for compartmentalized placed fill and such fill with 
riprap.) 

 Concrete block revetment – 0.3% 

 Riprap and joint planting – 18.4% 

 Compartmentalized placed fill – 15.2% 

 Compartmentalized placed fill with riprap (downstream part of Reach 5B only) 
– 1.0% 

 Bankfull bench – 7.0% 

 Bankfull bench with riprap (downstream part of Reach 5B only) – 0.9% 

 Coir fabric with riprap (Reach 5B only) – 2.0% 

 Vegetated geogrid with riprap (Reach 5B only) – 2.8% 

 Grade bank and cover with coir matting – 42.9% 

 Reshape point bar and cover with coir matting – 8.7% 

 Brush mattress – 0.8% 

Under both SED 3 and SED 4 (as with SED 5 through SED 8), application of these 
bank stabilization techniques would involve or be accompanied by removal of 
riverbank soil in a number of locations in Reaches 5A and 5B.  For these alternatives, 
the total volume of bank soil removal, the stabilization treatments with which such soil 
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removal would be associated, and the methods for and assumptions used in 
calculating the volume of soil removal are the same as those described in Section 5 
for SED 5 through SED 8.  Like those alternatives, SED 3 and SED 4 would each 
involve removal of a total of 35,000 cy of bank soil.   

7. Stabilization Approach for SED 9 

SED 9 would likewise involve stabilization of the riverbanks in Reaches 5A and 5B, 
including removal of 35,000 cy of bank soils.  However, SED 9 would differ from the 
sediment alternatives discussed above in that it would involve performance of the 
bank stabilization and bank soil removal work in both Reaches 5A and 5B in the wet 
while water is flowing in the channel, using equipment operating from the river bottom 
in Reach 5A and barge-mounted equipment in Reach 5B.   
 
In these circumstances, some of the riverbank stabilization techniques have been 
modified for SED 9, because (as noted above for SED 3 and SED 4 in Reach 5B) 
implementation of some of the techniques identified for SED 5 through SED 8 is 
impractical while water is flowing in the channel.  The presence of flowing water 
decreases visibility and is inherently more dangerous.  Additionally, shaping of sands 
and fine sediments (such as in constructing a point bar) is not practical in the wet, as 
the substrate will not hold form and will wash away.  Most of the modifications 
necessary for SED 9 are the same as those described in Section 6 for the SED 3 and 
SED 4 bank stabilization work in Reach 5B areas where the work would be performed 
in the wet.  In addition, the bank stabilization under SED 9 would require  additional 
modifications for techniques not used in Reach 5B under SED 3 or SED 4.  Those 
additional modifications are as follows: 

 Fine shaping and grading of the lower portion of the point bars would not be 
possible in the wet.  To help promote point bar development, the general shape of 
the lower point bar would be constructed using coarse gravel or larger material.   

 While concrete block revetment matting would still be used, the revetment mat 
would only extend to the ordinary high water level.  Riprap would be used to 
stabilize the bank below the concrete revetment mat to the toe of the bank.   

 
Bank treatments of riprap, brush mattresses, vegetated geogrid, and coir matting with 
riprap would not require modification for SED 9. 

Figures G-26 through G-33 show the stabilization treatments that would be used under 
SED 9.  Under this approach, the relative amount of each stabilization technique over 
the entirety of Reaches 5A and 5B under SED 9 is as follows:   

 Concrete block revetment with riprap – 0.3% 
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 Riprap and joint planting– 21.0% 

 Compartmentalized placed fill with riprap – 13.4% 

 Bankfull bench with riprap – 7.8% 

 Coir fabric with riprap (Reach 5B only) – 14.4% 

 Vegetated geogrid with riprap (Reach 5B only) – 2.8% 

 Grade bank and cover with coir matting – 25.2% 

 Reshape point bar and cover with coir matting – 14.3% 

 Brush mattress – 0.8%  

Again, as with the alternatives discussed above, application of these bank stabilization 
techniques in SED 9 would involve or be accompanied by removal of riverbank soil in 
a number of locations in Reaches 5A and 5B, with a total removal of 35,000 cy.  The 
stabilization treatments with which such bank soil removal would be associated, as 
well as the methods for and assumptions used in calculating the volume of soil 
removal, are the same as those described in Section 5 for SED 5 through SED 8.  

8. Stabilization Approach for SED 10 

Under SED 10, riverbank stabilization and associated bank soil removal would occur 
only in selected riverbank areas in Reaches 5A and 5B, based on criteria described in 
the text of this Revised CMS Report.  The areas subject to stabilization under SED 10 
total 1.6 miles and represent approximately 12% of the overall length of the riverbanks 
in Reaches 5A and 5B.  The bank stabilization in Reach 5A would be performed in the 
dry, in conjunction with sediment remediation, while the river is diverted by sheetpiles; 
and the bank stabilization in Reach 5B would be performed in the wet from the top of 
the bank since SED 10 would not involve any sediment remediation in Reach 5B. 

This partial or intermittent approach to stabilizing riverbanks is a standard practice.  A 
review of river stabilization projects constructed in the past 15 years reveals that 
riverbank stabilization is often undertaken on discrete or intermittent portions of banks 
along a given river stretch, as would occur under SED 10.  Such projects are 
undertaken at a wide range of scales ranging from <100 feet to thousands of feet, may 
include one or both banks, and may include one or multiple stabilized areas.  Various 
guidance documents recognize this approach and incorporate, explicitly or implicitly, 
the associated need to consider in design the potential impacts of the stabilization 
measures on non-stabilized areas of the riverbank both upstream and downstream of 
the stabilized banks (e.g., Federal Interagency Stream Restoration Working Group 
(FISWRG), 2001; VDCR, 2004; Fischenich, 2001; USACE, 1997). 
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Where upstream and downstream impacts of the stabilization measures on non-
stabilized banks occur, they appear to be most often associated with traditional 
stabilization measures such as bank armoring with concrete and other smooth materials.  
These “hard” techniques tend to transfer scouring and erosion problems downstream by 
reducing bank roughness and increasing velocity (Li and Eddleman, 2002).   Even 
traditional armoring techniques such as riprap, however, rarely affect the channel more 
than a few feet upstream and downstream (Fischenich, 2001).  Moreover, 
bioengineering techniques are typically used in intermittent bank stabilization 
applications.  Those techniques use vegetation, rocks, and vanes, all of which serve to 
reduce flow velocity, dissipate and redistribute energy, and reduce erosional forces in 
the stabilized area (USACE, 1997; Li and Eddleman, 2002).  Vegetation on the banks 
tends to increase channel roughness, thus lowering velocity.  Vanes and spurs dissipate 
flow velocity and direct flow away from the banks towards the center of the channel.   As 
a result, these techniques prevent or minimize energy displacement that could affect 
adjacent or nearby bank segments.   

There are a number of examples where stabilization of intermittent bank segments 
along a longer stretch of river has been successfully implemented with the 
involvement and/or funding of resource agencies.  In the New England region, for 
example, the Franklin Regional Council of Governments (FRCOG) sponsored the 
Turners Falls/Northfield Mountain project to stabilize 13 bank segments on the 
Connecticut River, totaling approximately 11,470 linear feet of riverbank.  FRCOG’s 
evaluation of this project indicated that the use of bioengineering stabilization methods 
in these locations successfully stabilized eroding banks and slopes while protecting 
the integrity of non-stabilized sections of the river (FRCOG, 2003 and 2010).  Another 
example is a project performed by the White River Partnership (a partnership among 
the U.S. Forest Service, Natural Resource Conservation Service, U.S. Fish and 
Wildlife Service, and Vermont Agency of Natural Resources) to stabilize three bank 
segments on the White River ranging in length from 300 to 800 feet to address specific 
erosion problems.  EPA has identified the White River project, among other Case 
Study Watersheds, as illustrative of successful bank restoration (USEPA, 2006).  

To develop conceptual bank stabilization techniques for SED 10, we first selected 
conceptual stabilization measures for the bank segments that were identified for 
remediation/stabilization under SED 10 in the August 2009 Work Plan for Evaluation of 
Additional Remedial Alternatives.  Selection of those measures was based on 
application of the same guidelines used for the other alternatives (as they would 
pertain to the identified bank segments), with the modifications for Reach 5B to include 
bank treatments that can be implemented while water is present in the river.  A 
preliminary analysis was then performed, consistent with the guidance referenced 
above, to evaluate the potential impacts of the stabilization measures in those bank 
areas on the proximate upstream and downstream banks that would not be stabilized.  
This evaluation included an analysis of each of the 25 bank segments identified for 
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remediation/stabilization in the August 2009 Work Plan.  For 18 of those segments, it 
was determined that additional stabilization would not be necessary to address 
potential impacts to upstream or downstream non-stabilized banks.  The preliminary 
analysis showed that, in most cases, the identified stabilization treatments, while 
stabilizing erodible banks, started and ended on stable banks that were under low to 
moderate shear stress, and that the identified stabilization methods would not shift 
erosive forces to upstream or downstream banks.   
 
However, this preliminary analysis indicated the need to extend the bank stabilization 
identified in the 2009 Work Plan at seven locations, to avoid or minimize adverse 
impacts on non-stabilized banks.  These extensions were necessary to allow for the 
placement of vanes, to prevent undercutting of stabilization measures, and to stabilize 
adjacent erosional banks.  The resulting bank stabilization areas and measures for 
SED 10, including those extensions, are shown on Figures G-34 through G-40.   
 
The seven areas in which the originally proposed bank stabilization for SED 10 has 
been extended to address potential impacts on proximate banks are as follows:  

 Mile 133.85 to 133.84, Left bank – A small bend in the bank is functioning as a 
meander bend and the thalweg is running along this bank creating bank 
erosion.  Extending the stabilization upstream to a point where the thalweg is 
further from the bank and the bank is under lower shear stress would prevent 
undermining of the SED 10 stabilization in this meander bend.  

 Mile 133.51 to 133.48, Left bank – This outside meander bend is under high 
shear stress.  The stabilization would be extended upstream to encompass 
the entire meander bend to prevent undermining of the SED 10 stabilization 
and to allow for placement of a log/rock vane.  The left bank downstream is 
also erosional and stabilization measures would be extended downstream to 
the beginning of the next meander bend where the near bank stress is low. 

 Mile 133.20 to 133.16, Right bank – This outside meander bend is under high 
shear stress.  Stabilization measures would be extended upstream to 
encompass most of the meander bend to prevent undermining of the SED 10 
stabilization on this bank. 

 Mile 133.12 to 133.10, Right bank – Erosion along this bank extends 
downstream to Mile 133.07.  Stabilization measures would be extended 
downstream to encompass this existing erosion. 

 Mile 131.51 to 131.48, Left bank – The entire outside meander is under high 
shear stress.  Stabilization measures would be extended upstream to allow for 
the placement of a log/rock vane to reduce shear stress on this bank and to 
prevent undermining of the SED 10 stabilization at this location. 
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 Mile 129.71 to 129.66. Left bank - The entire outside meander is under high 
shear stress.  Stabilization measures would be extended upstream to allow for 
the placement of log/rock vanes to reduce shear stress on this bank and to 
prevent undermining of the SED 10 stabilization in this meander bend. 

 Mile 129.2 to 129.17, Left bank – This outside meander bend is under high 
shear stress.  Stabilization measures would be extended upstream to allow for 
placement of a log/rock vane and to prevent undermining of the SED 10 
stabilization in this meander bend. 

 
Under the bank stabilization approach identified for SED 10, the relative amount of 
each stabilization technique over the limited portions of Reaches 5A and 5B subject to 
stabilization (including the above-described extensions) is as follows, with the total 
length of Reaches 5A and 5B subject to each technique shown in parentheses:8 

 Concrete block revetment – 2.5% of stabilized area (0.3% of Reaches 5A 
and 5B) 

 Riprap and joint planting – 46.6% of stabilized area (5.4% of Reaches 5A 
and 5B) 

 Compartmentalized placed fill – 11.9% of stabilized area (1.4% of Reaches 5A 
and 5B)  

 Compartmentalized placed fill with riprap – 20.8% of stabilized area (2.4% of 
Reaches 5A and 5B) 

 Bankfull bench – 5.3% of stabilized area (0.6% of Reaches 5A and 5B) 

 Grade bank and cover with coir matting – 12.9% of stabilized area (1.5% of 
Reaches 5A and 5B) 

Application of these bank stabilization techniques would involve or be accompanied by 
removal of riverbank soil at the selected locations in Reaches 5A and 5B.  The amount 
of sediment removal was calculated as described in Section 5.  In total, SED 10 would 
involve removal of 6,700 cy of bank soil in Reaches 5A and 5B.  

During final remedial design, a more detailed evaluation would be made of the 
potential impacts of the identified bank stabilization measures for SED 10, via energy 
displacement, on non-stabilized areas of the riverbank immediately upstream and 
downstream of the stabilized banks.  If it is determined that negative impacts on 
stability would occur in any additional areas, further adjustments incorporating 

                                                      

8  As noted above, bank stabilization under SED 10 would be performed on a total of only 
approximately 12% of the riverbanks in Reaches 5A and 5B.   



              

G-37 
  

October 2010 
 Appendix G-Riverbank 

Stabilization Techniques 
 

 

appropriate bioengineering practices would be implemented at those locations to 
address the impacts. 
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Human Health 

Primary Study Area (Reaches 5 and 6) 
 
In the HHRA, the exposure point concentrations (EPCs) were derived considering the 
data for brown bullhead, largemouth bass, sunfish, and yellow perch, skinned and 
trimmed fillet. Only largemouth bass ≥12 inches [30.45 cm] were considered in the EPC 
calculations. 
 
In the MDPH survey, respondents indicated an approximately equal preference for 
bass/bullhead and perch/sunfish. Therefore, the concentration data for these two data 
groups (i.e., bass/bullhead and perch/sunfish) were given equal weight to calculate EPCs 
in the PSA for the HHRA, as follows: 
 

( ) ( )chSunfishPeradBassBullheBlendedhuman ×+×= 5.05.0  
 
To apply the FCM model output to the above equation, the following assumptions were 
required: 
 

• Surrogate species for perch – Perch are not directly modeled in FCM; therefore a 
surrogate species was required. During calibration and validation, FCM 
simulations have indicated an approximate equivalence between yellow perch 
concentrations and largemouth bass concentrations; therefore FCM estimates of 
largemouth bass were substituted for perch; 

 
• Age of largemouth bass – Age versus length assessment of site-specific 

largemouth bass data suggests that Age 9+ bass are an appropriate age class for 
fish greater than 12 inches in length. Field samples indicate that largemouth bass 
exceed an average of 12 inches length for all age classes between Age 5+ and 
14+, with approximately equal representation across all age classes. The largest 
age class simulated in the model (9+) was therefore considered a reasonable 
estimate of the average for all fish above 12 inches length. 

 
• Age of brown bullhead – Brown bullheads are medium-sized catfishes that 

usually reach about 8 to 14 inches (20 to 36 cm) in length, with a maximum age 
of 6 to 8 years. Based on site-specific data from the Housatonic River (most 
specimens aged at 3+ to 6+ years), the typical age of a harvested adult brown 
bullhead was estimated to be 5+ years. 

 
• Proportion of “Sunfish/Perch” consisting of sunfish species – Although these 

species were combined in the HHRA statistical analyses of field samples, the 
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consumption survey data used to develop relative weighting of species consumed 
for the Massachusetts reaches (Table 4-4 of the HHRA) indicates that perch and 
bass were strongly preferred over sunfish. Fewer than 2% of the respondents 
preferred sunfish to other resident species. Therefore, for the purposes of FCM 
modeling, the sunfish contribution was set to zero, and this group was therefore 
assigned 100% largemouth bass (used as surrogate for perch). 

 
• Proportion of “Bass/Bullhead” consisting of bass – In the Exposure Prevalence 

phase of the HHRA, approximately half the respondents in the “all respondents” 
group and in the group who had consumed fish from the Housatonic River 
expressed a preference for predators (perch and bass), whereas approximately 
15% of the respondents considered bullhead to be one of their top three fish 
preferences. However, the preferences were somewhat different for the 
respondents in the volunteer phase of the survey, with notably fewer individuals 
preferring bass and more preferring bullhead. Based on the joint consideration of 
these studies, this fish subgroup was assigned 50% bass and 50% bullhead. 

 
Integrating the above information, the FCM comparisons to IMPGs were calculated using 
the following equation: 
 

( ) ( ) ( )BassAgeBullheadAgeBassAgeEPC 95.0525.0925.0 ×+×+×=  
 

Which simplifies to: 
 

( ) ( )BullheadAgeBassAgeBlendedhuman 525.0975.0 ×+×=  
 
 
Rising Pond 
 
In the HHRA, the exposure point concentrations (EPCs) were derived considering Reach 
8 brown bullhead, largemouth bass, pumpkinseed (sunfish), and yellow perch, skinned 
and trimmed fillet. Only largemouth bass ≥12 inches [30.45 cm] were considered in the 
EPC calculations. 
  
In the HHRA, the combined fish exposure point concentration was calculated by 
summing one-half of the brown bullhead/largemouth bass/pumpkinseed EPC and one-
half the yellow perch EPC. 
 

( ) ( )PercheedadPumpkinsBassBullheBlended ×+×= 5.05.0  
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As noted in the discussion for the PSA, in the MDPH survey, respondents indicated a 
similar preference for bass/bullhead and perch/sunfish. In the HHRA, the concentration 
data for these two data groups (i.e., bass/bullhead/sunfish and perch), were given equal 
weight to calculate EPCs.  
 
In applying the FCM model: 
 

• Because sunfish comprise a small portion of the species preference (0 to 3%), the 
pumpkinseed contribution was omitted. Therefore, the bass/bullhead/sunfish 
group was parameterized using an assumption of 50% largemouth bass and 50% 
adult bullhead; 

 
• As with the PSA, largemouth bass was used as a surrogate for perch; 

 
• Age assumptions were the same as for the PSA; 

 
• The consumption model is appropriate for Rising Pond, but may require 

customization for faster-flowing reaches of the downstream area due to the 
presence of trout in these reaches. 

 
Integrating the above information, the FCM comparisons to IMPGs in Rising Pond were 
calculated using the following equation (same as PSA): 
 

( ) ( )BullheadAgeBassAgeBlendedhuman 525.0975.0 ×+×=  
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APPENDIX I 

Results of Sensitivity Modeling Analyses Relating to Fish 

In EPA’s September 9, 2008 comments on the March 2008 Corrective Measures Study 
(CMS) Report, the Agency expressed concerns regarding a few of the assumptions used by 
GE in the processing of fish PCB concentrations predicted by EPA’s bioaccumulation model 
to calculate certain model output metrics.  As such, EPA directed GE to evaluate the 
sensitivity of these assumptions on the calculated metrics involved.  A brief summary of 
these comments is provided below: 

 EPA General Comment #17:  The analysis of percent reductions in PCB 
concentrations predicted for fish fillets presented in the CMS Report used initial 
concentrations in fish at the end of the model validation simulation.  EPA stated that 
the percent reductions would be considerably different if initial conditions in fish were 
calculated by “spinning up” the first year of the model projection simulation (i.e., by 
using current boundary conditions to reflect the initial condition rather than historical 
boundary conditions).  EPA directed GE to acknowledge this issue and provide a 
discussion of its effect on the assessment of the sediment alternatives. 

 EPA Specific Comment #38:  EPA noted that, in the original CMS Report, the 
“blended fish” calculations used for human health risk comparisons relied exclusively 
on concentrations in largemouth bass.  EPA stated that, with the use of only this 
species, changes in fillet concentrations show more sensitivity to changes in water 
column PCB concentrations than would have been the case if species that derive 
more exposure from sediment sources (e.g., brown bullhead) were included in the 
calculations.  As such, EPA directed GE to include a discussion of how the 
assessment of human risk evaluations was affected by the use of only largemouth 
bass. 

 EPA Specific Comment #60:  In this comment, EPA stated that it disagreed with GE’s 
assignment of feeding preferences for osprey, and that the parameterization in the 
CMS was incorrectly based on the assumption that all modeled fish species would be 
consumed equally by osprey (Revised CMS Table 3-12).  EPA noted that the 
differences between the CMS Report and EPA methods result in CMS-simulated fish 
tissue concentrations that are approximately 16% less than those calculated by EPA. 
These differences derive mainly from the following assumptions in the CMS: (1) a 
greater assumed proportion of forage fish in osprey diet; and (2) inclusion of younger 
age classes (on average) of white sucker and sunfish in osprey diet.  
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The Revised CMS Report applies the same basic assumptions as the original CMS Report.  
However, in response to EPA’s comments, GE has evaluated the impact of each of the 
alternate methods described by EPA on the results of the modeling-based analyses 
presented in the Revised CMS Report.  This appendix presents the results of these 
sensitivity analyses. 

I.1   SENSITIVITY OF CALCULATED PERCENT REDUCTIONS IN FISH TO FISH 
INITIAL CONDITIONS 

In General Comment #17 on the March 2008 CMS Report, EPA indicated its view that GE’s 
use of initial concentrations in fish at the end of the model validation period resulted in an 
over-estimation of the reduction in PCB concentrations in fish fillets.  EPA stated that the 
calculated percent reductions in fish would be considerably different if initial conditions in 
fish were calculated by “spinning up” the first year of the simulation (i.e., using current 
boundary conditions to reflect the initial condition rather than historical boundary 
conditions). 

During a technical meeting on January 31, 2007, GE and EPA agreed that Year 1 of the 
model projection would begin immediately following the model validation period, and that 
simulated remediation in the Rest of River would also begin in Year 1 (to eliminate any 
unknowns regarding timing of Rest of River remediation efforts).  It would be inconsistent 
with this approach to “reset” the initial conditions in the Food Chain Model (FCM), thereby 
assuming that fish in the Rest of River have instantly achieved equilibrium with the current 
boundary condition. 

Nonetheless, to evaluate this issue, initial conditions in the fish were calculated by “spinning 
up” the first year of the projection simulation using current water column and sediment 
conditions (see Section 3.2.2.4 in the Revised CMS Report for a definition of “current” 
conditions), as described by EPA in this comment.  “Spinning-up” is the process whereby 
initial conditions in the fish are determined by running the FCM with constant water column 
and sediment concentrations for a period of time that is sufficient for the fish to reach 
equilibrium with those exposures (approximately 10 years or more).  The table below 
compares, by subreach, the original end-of-validation PCB concentrations in fish (fillets) 
with the initial concentrations in fish calculated using EPA’s 10-year “spinning up” method. 
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Table I-1.  Comparison of Spun-up Initial Conditions to Fish PCB Concentrations at 
End of Validation Period. 

 Reach 5A Reach 5B Reach 5C Reach 5D Woods 
Pond 

End-of-Validation Fish 
PCBs (mg/kg) 18 17 14 22 15 

Spun-up Initial 
Conditions (mg/kg) 12 13 10 17 12 

 

Given the long projection simulation period used for the CMS (52 years or more), resetting 
the initial condition in the fish has no impact on predicted fish concentrations at the end of 
the simulation.  This is because, at the end of the simulation period, fish will have gone 
through several growth cycles in the model, causing fish concentrations to reach a new 
equilibrium with post-remediation sediment and water column PCB levels; and these levels 
are substantially different from the initial condition.  However, resetting the initial condition 
does affect the calculated percent reduction in fish over the projection period (as noted by 
EPA, because the initial PCB concentrations in the fish are lower).  A comparison of the 
percent reductions in Reach 5/6 and Reach 7/8 fish tissue resulting from the above-
described EPA method for all sediment alternatives to the percent reductions included in 
the Revised CMS Report is presented in Tables I-2 and I-3 below, respectively. 

Table I-2.  Comparison of Calculated Percent Reductions in Fish PCB Concentrations 
(PSA). 

 

Percent Reduction in Fish PCB Concentrations During the 
Model Projection Period in the PSA 

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 

CMS EPA CMS EPA CMS EPA CMS EPA CMS EPA 

SED 1/2 60 41 47 28 48 29 57 45 44 27 
SED 3 99 98 83 77 87 83 72 63 95 94 
SED 4 99 98 98 97 97 96 98 98 99 98 
SED 5 99 98 99 98 99 98 98 98 99 98 
SED 6 99 98 99 98 99 98 98 98 99 99 
SED 7 98 98 99 98 99 98 98 98 99 98 
SED 8 99 99 99 99 99 99 99 98 99 99 
SED 9 98 97 98 98 99 98 98 98 99 99 
SED 10 77 66 62 49 59 44 51 37 76 68 
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Table I-3.  Comparison of Calculated Percent Reductions in Fish PCB Concentrations 
(Reaches 7/8). 

 

Percent Reduction in Fish PCB Concentrations During the 
Model Projection Period in Reaches 7/8 

Reach 
7A 

Reach 
7B 

Reach 
7C 

Reach 
7D 

Reach 
7E 

Reach 
7F 

Reach 
7G 

Reach 
7H 

Reach 
8 

C
M

S 

EP
A

 

C
M

S 

EP
A

 

C
M

S 

EP
A

 

C
M

S 

EP
A

 

C
M

S 

EP
A

 

C
M

S 

EP
A

 

C
M

S 

EP
A

 

C
M

S 

EP
A

 

C
M

S 

EP
A

 

SED 1/2 52 28 48 27 50 29 51 28 54 36 63 44 45 41 60 44 43 41 
SED 3 91 86 81 73 86 80 88 82 89 84 91 86 80 78 90 86 75 74 
SED 4 96 94 85 79 91 87 93 89 93 91 94 91 83 82 93 91 79 78 
SED 5 97 95 86 80 92 88 93 90 94 91 94 92 84 83 94 91 95 94 
SED 6 97 96 96 95 98 98 94 91 96 95 95 92 94 93 94 92 97 96 
SED 7 97 95 98 97 98 98 93 90 96 95 95 92 95 94 94 92 97 97 
SED 8 97 96 99 99 99 99 94 92 98 97 96 93 98 97 95 93 97 97 
SED 9 97 95 98 97 98 98 93 90 98 97 95 92 97 96 95 92 96 96 
SED 10 68 53 62 47 67 51 69 57 75 62 75 62 59 56 73 62 57 55 

 

As shown in these tables, percent reductions calculated using the alternate method 
described by EPA generally do not change significantly over those presented in the Revised 
CMS Report, except for SED 1/2 and SED 10.  For SED 4 through SED 9 in Reaches 5 and 
6, percent reductions generally decrease by 1% or less; in Reaches 7 and 8, percent 
reductions generally decrease by 5% or less.  Under SED 3, percent reductions under the 
EPA method are lower than those presented in the Revised CMS Report by as little as 1% 
in some reaches and up to 5 to 10% in other reaches.  Under SED 1/2 and SED 10, the 
predicted reductions in fish concentrations under EPA’s method are generally between 10% 
and 25% lower than under the method used in the Revised CMS Report.1 

                                                      

1  It should be noted, as discussed in Section 6.2.5.2 of the Revised CMS Report, that the most recent 
adult fish sampling data (primarily fillets) from Reach 5B/5C and Reach 6 (Woods Pond), which were 
collected in 2008, show even lower PCB concentrations in those fish than the initial concentrations 
used in EPA’s model or the spun-up initial concentrations.  This suggests that the upstream 
remediation and natural recovery processes reflected in SED 1/2 may achieve lower fish PCB 
concentrations than would be predicted by EPA’s model for those alternatives using either the CMS 
method or the EPA method of calculating initial concentrations.  This would be evaluated and 
confirmed through future long-term fish sampling. 
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I.2   MODEL SENSITIVITY TO USE OF LARGEMOUTH BASS ALONE IN “BLENDED” 
FISH CALCULATIONS 

In Specific Comment #38 on the March 2008 CMS Report, EPA noted that, in the CMS, the 
“blended fish” calculations used for human health risk comparisons relied exclusively on 
concentrations in largemouth bass.  EPA indicated that changes in fillet concentrations 
would show less sensitivity to changes in water column PCB concentrations if species that 
derive more exposure from sediment sources (e.g., brown bullhead) were included in the 
calculations.  GE was directed to include a discussion of the sensitivity of the model to the 
use of solely largemouth bass.   

To assess the sensitivity of using only largemouth bass (as opposed to a combination of 
fish species) to evaluate attainment of the IMPGs for human consumption of fish, the 
method used by EPA in the HHRA to calculate a “blended” fish concentration was adapted 
for use with the species simulated by EPA’s FCM.  The methodology used for calculating 
“blended” fish concentrations using the FCM output was provided by EPA to GE in an email 
dated November 12, 2008 (included as Appendix H to the Revised CMS Report).  These 
blended fish results were then compared to the largemouth bass results used in the 
Revised CMS Report.   

I.2.1. Blended Fish Calculation Method 

Application of EPA’s blended fish calculation method consisted of averaging model outputs 
across different species and size classes, as shown by the equation below, which was 
developed by EPA (Appendix H) for Reaches 5/6 and Reaches 7/8: 

Blended Fish, R5/6 and R7/8 = [LMB(fillet, Age 9+)]  * 0.75 + [BB(fillet, age 5+)] *0.25 

Blended fish assumptions for Connecticut were not provided by EPA in the November 12, 
2008 email (Appendix H).  In the HHRA, the calculation of fish concentrations in the 
Connecticut reaches used smallmouth bass data.  In the CMS, the Connecticut 1-D 
Analysis was used to estimate fish concentrations in the Connecticut impoundments using 
the largemouth bass equations from EPA’s FCM (see Appendix J of the Revised CMS 
Report).  Similar to largemouth bass, smallmouth bass also have a length limit of 12 inches; 
therefore, only age classes corresponding to lengths greater than 12 inches were used in 
the calculation.  Thus, the blended fish concentrations for Connecticut would be unchanged 
from what was used in the Revised CMS Report – that is: 

Blended Fish, CT = Average (LMB(fillet, >=30.4 cm)) 
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I.2.2 Results from Blended Fish Calculation 

Application of EPA’s blended fish averaging methods to FCM outputs results in PCB 
concentrations that are on average 5% higher than those documented in the Revised CMS 
Report, which were based on largemouth bass alone.  The reasons for this average 
increase are due to both the exclusion of smaller sized largemouth bass (which have lower 
concentrations than the larger fish) and the inclusion of brown bullhead (which have higher 
concentrations as a bottom feeder) in the calculation.    

To evaluate the impacts of the revised blended fish calculation method on the evaluations 
of the sediment alternatives, the extent of human fish consumption IMPG attainment 
resulting from the use of this blended fish PCB concentration was compared to that 
resulting from the sole use of largemouth bass, as used in the Revised CMS Report.   
These results are summarized in Tables I-4 through I-12 for each of the sediment 
alternatives.  These tables show that the slight average increase in PCB concentrations 
resulting from use of the revised blended fish calculation method has a negligible effect on 
attainment of the human consumption IMPGs and, overall, generally results in slightly less 
IMPG attainment.  Specifically, for each sediment alternative, use of the blended fish 
method would result in a few additional instances of non-attainment of those IMPGs, mostly 
for the deterministic CTE IMPGs.  However, there are a few cases where an additional 
IMPG or IMPGs would be attained as result of the revised blended fish calculation method.  
Specifically, that method would result in attainment of the following additional IMPGs:  (a) 
under SED 6 and SED 9, the deterministic RME IMPG based on an assumed 10-4 cancer 
risk and the deterministic CTE non-cancer IMPG for children in Reach 7C; (b) under SED 7, 
those same IMPGs in Reaches 7C and 8; and (c) under SED 8, the probabilistic RME non-
cancer IMPG for adults in Reach 6. 

I.3   MODEL SENSITIVITY TO OSPREY FEEDING PREFERENCES 

In Specific Comment #60 on the March 2008 CMS Report, EPA noted that it disagreed with 
GE’s assignment of feeding preferences for osprey (the species selected by EPA to 
represent piscivorous birds), and it asserted that the parameterization in the CMS was 
incorrectly based on the assumption that all modeled fish species would be consumed 
equally by osprey (Revised CMS Report Table 3-12). Based on information developed in 
the Ecological Risk Assessment (ERA), EPA contended that an alternate parameterization 
(namely, the prey preference matrix used for eagles) is a better representation of the osprey 
diet: 

Blendedraptor =(0.6× Age 4 Sucker)+(0.15× Age 5 Sunfish)+(0.25× Age 5 Bass) 
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In addition, EPA stated that, based on the size range of fish consumed by osprey, it is more 
appropriate to assume a diet consisting of age 4+ white sucker, age 5+ sunfish, and age 5+ 
bass as surrogate age classes most representative of this range.  The CMS used the 
average of multiple age classes, including ages 1+ to 5+ for white sucker, 2+ to 5+ for 
sunfish, and 1+ to 9+ for largemouth bass. 

As a result of these differences, EPA noted that the concentrations calculated based on the 
method used in the CMS are 16% lower than those calculated by EPA using this alternative 
parameterization.  These differences derive mainly from: (1) greater assumed proportion of 
forage fish in osprey diet in the CMS; and (2) inclusion of younger age classes (on average) 
of white sucker and sunfish in osprey diet in the CMS.  As discussed below, GE does not 
agree with EPA’s arguments, and has not changed its assumptions on osprey feeding 
preferences in the modeling presented in the Revised CMS Report.  However, as also 
discussed below, GE has assessed the sensitivity of achievement of the IMPGs for 
piscivorous birds (represented by osprey) to EPA’s assumed feeding preferences for 
osprey. 

The assumption that all modeled fish species would be consumed equally by osprey was 
based on GE’s interpretation of the ERA. For example, while the ERA notes that fish 
represent the predominant prey of osprey (assumed to be 100% in the ERA), it makes no 
mention of the composition of diet by fish species (EPA, 2004, Vol. 6, pp. H-25 – H-26); and 
the cited table on osprey diet (Table H.2-11) does not provide a clear basis for making that 
determination, particularly since none of the studies listed in that table was conducted on a 
large Northeastern river comparable to the Housatonic River.  Furthermore, the ERA’s 
discussion of the assumed PCB concentrations in fish consumed by osprey focuses on the 
effect of the assumed length of fish, rather than the species or how they might be weighted 
(Vol. 6, p. H-26).  Similarly, the summary table on PCB concentrations in such fish provides 
no indication of weighting by species.  In contrast, for bald eagles, the ERA explicitly defines 
the weighting applied for different guilds of fish (Vol. 6, Table K.2-2).  All of these elements 
of the ERA indicate that EPA did not weight fish by species when calculating the dietary 
concentration of osprey. GE followed that approach in the CMS Report and the Revised 
CMS Report.  

In any event, contrary to EPA’s suggestion that the bald eagle’s weighting scheme be 
applied to osprey, prey preferences of bald eagles and osprey likely differ, as would be 
expected based on Gause’s Law of Competitive Exclusion (i.e., species competing for the 
same resources cannot stably exist). In contrast with the bald eagle’s preference of 
sucker>bass>sunfish, Van Daele and Van Daele (1982) reported that osprey target 
bullheads and salmonids disproportionately when compared to netted samples and that 
yellow perch and suckers were underrepresented in the diet. Edwards and Collopy (1988) 
reported that adult ospreys took bass in proportion to their abundance but took sunfish and 
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shad disproportionately relative to their abundance.  Although these two studies do not 
provide an adequate basis for quantitatively defining weights, they suggest that preferences 
among osprey follow a trend of bullhead/sunfish>bass>sucker (i.e., almost opposite to the 
preferences of bald eagles).  With respect to the age ranges used in the Revised CMS, the 
assignment of model age classes that correspond to the preferred size range (130 to 400 
millimeters [mm]) for osprey used in the ERA (i.e., the age classes shown in Table 3-11 of 
the Revised CMS Report) was based on analysis of site data and EPA’s model inputs, as 
follows: 

 As the EPA FCM does not include length as a parameter, it was necessary to correlate 
the preferred length range to weight, a parameter used in the model.  Log-log plots of 
length and weight data from the EPA and GE datasets were generated for each of the 
modeled species, and regressions from the data were used to convert the length range 
to a weight range. 

 The resulting weight ranges were then compared to the weights input in the EPA FCM 
for each fish age class to establish the age classes that fall within the preferred osprey 
size range. 

The attached Figure I-1 contains an example for Cyprinids.  Based on the length/weight 
relationship shown in this figure, the 130 to 400 mm size range corresponds to a weight 
range of 20 to 600 grams.  This weight range was then compared against the age-weight 
inputs in EPA’s FCM for Cyprinids (summarized in Table I-13 below; also shown in Table 2 
of Appendix C2 of EPA’s Final Model Documentation Report [EPA, 2006]): 

Table I-13.  Cyprinid Age versus Weight. 

Cyprinid Age Class 1 2 3 4 5 6 
Range (grams) 0.2 – 3.0 3.0 – 5.0 5.0 – 8.0 8.0 – 12 12 – 20 20 – 25 

 

From the EPA FCM inputs, the only age class for cyprinids having weights within the range 
of 20 to 600 grams is age 6, the last modeled age class. Thus, this is the age class listed for 
cyprinids in Table 3-11 of the Revised CMS Report.  The same approach was employed for 
all of the species listed in Table 3-11 of the Revised CMS Report.  GE believes that this 
approach for determining the age classes for osprey prey is appropriate.  In fact, use of the 
ERA’s size range extending up to 400 mm was already conservative, given that that range 
is greater than ranges reported in several studies (e.g., Cramp and Simmons, 1980; Van 
Daele and Van Daele, 1982; Prevost, 1982). 

While GE does not agree with EPA’s alternate parameterization of osprey feeding 
preferences, the significance of the method proposed by EPA was evaluated by: (a) 



 

  
 

 
 
Revised Corrective  
Measures Study Report 
 
Appendix I  

I-9

increasing the PCB concentrations predicted by the model for fish consumed by osprey for 
all alternatives, using the CMS approach regarding this species’ prey, by the 16% cited by 
EPA; and then (b) comparing those increased concentrations again to the IMPG for 
piscivorous birds based on osprey (3.2 mg/kg in fish prey).  Table I-14 below illustrates the 
impact of this alternate approach on the number of averaging areas achieving this IMPG for 
each of the sediment alternatives. 

 

Table I-14.  Number of Averaging Areas Meeting IMPG for Piscivorous Birds. 

Alternative 

Number of 
Averaging Areas 

Meeting IMPG 
using CMS 
Approach 

Number of 
Averaging Areas 

Meeting IMPG 
After Applying 

16% Increase to 
Model-Predicted 
Concentration 

Comments 

SED 1/2 0 of 14 0 of 14 No changes in IMPG attainment 

SED 3 6 of 14 6 of 14 No changes in IMPG attainment 

SED 4 11 of 14 10 of 14 Change from attaining IMPG to 
non-attainment in Reach 7G 

SED 5 13 of 14 11 of 14 
Change from attaining IMPG to 
non-attainment in Reach 7C and 
7G 

SED 6 14 of 14 14 of 14 No changes in IMPG attainment 

SED 7 14 of 14 14 of 14 No changes in IMPG attainment 

SED 8 14 of 14 14 of 14 No changes in IMPG attainment 

SED 9 14 of 14 14 of 14 No changes in IMPG attainment 

SED 10 0 of 14 0 of 14 No changes in IMPG attainment 

 

As shown in the above table, the method proposed by EPA would not have a large impact 
on attainment of the IMPG for piscivorous birds or on the comparison among alternatives in 
terms of achieving that IMPG. 
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Figure I-1.  Length-weight relationship in cyprinids from Reaches 5 and 6.



Table I-4.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED1 / SED 2).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
7.9 9.5 8.0 9.8 8.6 6.0 6.0 6.1 5.3 3.9 3.1 3.4 2.6 3.6 0.2 0.1 0.08 0.08

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
7.3 9.3 7.4 9.5 8.6 6.4 5.7 6.3 5.5 4.1 3.2 3.5 2.8 3.6 0.2 0.1 0.08 0.08

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026

Tissue 
Type

RME

Risk Level

CTE
(50th percentile)

IMPG 
(mg/kg)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

Deterministic

Probabilistic

RME
(5th percentile)

Assessment 
Type

Exposure 
Assumptions

Tissue 
Type

Assessment 
Type

Blended 
Fish 

Fillets

CTE

RME

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Exposure 
Assumptions Risk Level IMPG 

(mg/kg)

Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

Bass 
Fillets

Deterministic

CTE

Probabilistic

RME
(5th percentile)

CTE
(50th percentile)

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis. Results for CT impoundments 
are highly uncertain as they were estimated from the CT 1-D Analysis.
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Table I-5.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED 3).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.24 3.5 2.1 6.4 0.73 1.2 2.5 1.9 1.4 1.0 0.84 1.4 0.72 1.7 0.04 0.03 0.02 0.02

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.25 3.0 1.8 6.3 0.71 1.3 2.1 1.8 1.4 1.0 0.82 1.3 0.72 1.6 0.04 0.03 0.02 0.02

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026

Tissue 
Type

Assessment 
Type

Risk Level

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Exposure 
Assumptions Risk Level IMPG 

(mg/kg)

Blended 
Fish 

Fillets

CTE

RME

Deterministic

Probabilistic

RME
(5th percentile)

Assessment 
Type

Exposure 
Assumptions

CTE
(50th percentile)

IMPG 
(mg/kg)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Tissue 
Type

RME

Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

Probabilistic

RME
(5th percentile)

CTE
(50th percentile)

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis. Results for CT impoundments 
are highly uncertain as they were estimated from the CT 1-D Analysis.

Bass 
Fillets

Deterministic

CTE
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Table I-6.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED 4).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.25 0.41 0.47 0.38 0.22 0.52 2.1 1.2 0.94 0.66 0.56 1.2 0.48 1.5 0.02 0.01 0.01 0.01

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.26 0.39 0.42 0.40 0.23 0.50 1.6 1.1 0.84 0.62 0.52 1.1 0.46 1.3 0.02 0.01 0.01 0.01

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026

Exposure 
Assumptions Risk Level IMPG 

(mg/kg)

CTE

RME

Tissue 
Type

Assessment 
Type

Deterministic

IMPG 
(mg/kg)

Exposure 
Assumptions Risk Level

CTE
(50th percentile)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Tissue 
Type

Blended 
Fish 

Fillets

RME

Assessment 
Type

Probabilistic

RME
(5th percentile)

Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis. Results for CT impoundments 
are highly uncertain as they were estimated from the CT 1-D Analysis.

Bass 
Fillets

Probabilistic

RME
(5th percentile)

CTE
(50th percentile)

CTE

Deterministic

ktr - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\2010_April_Revision\Base_Case_Blended_Fish_HU\SC38_BlendedFish_HU\Table_I3_IMPG_comparison_SED4.xls - Fish_Human_Consumption

10/5/2010 - 1:13 PM



Table I-7.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED 5).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.25 0.22 0.17 0.35 0.18 0.45 2.0 1.2 0.89 0.61 0.52 1.1 0.45 0.35 0.01 0.009 0.006 0.006

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.26 0.23 0.17 0.36 0.18 0.42 1.6 1.0 0.79 0.57 0.49 1.0 0.43 0.34 0.01 0.009 0.006 0.006

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Tissue 
Type

Assessment 
Type

Exposure 
Assumptions

RME

IMPG 
(mg/kg)

Tissue 
Type

Assessment 
Type

IMPG 
(mg/kg)Risk Level

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

Blended 
Fish 

Fillets

CTE

RME

Deterministic

Probabilistic

RME
(5th percentile)

CTE
(50th percentile)

Exposure 
Assumptions Risk Level

Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

1 Model endpoint concentrations after 52-year projection (autumn average); whole body 
concentrations divided by a factor of 5.0 to convert to fillet basis. Results for CT impoundments 
are highly uncertain as they were estimated from the CT 1-D Analysis.

CTE

Probabilistic

RME
(5th percentile)

CTE
(50th percentile)

Bass 
Fillets

Deterministic
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Table I-8.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED 6).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.25 0.21 0.16 0.34 0.17 0.42 0.50 0.19 0.80 0.35 0.49 0.43 0.41 0.22 0.009 0.006 0.005 0.004

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.26 0.22 0.16 0.35 0.17 0.40 0.41 0.20 0.70 0.34 0.45 0.40 0.39 0.22 0.009 0.006 0.005 0.004

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6 C Ri k 0 049

IMPG 
(mg/kg)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Tissue
Type

Deterministic

RME

Assessment 
Type

Exposure 
Assumptions

CTE
(50th 

percentile)

Blended 
Fish 

Fillets

CTE

RME

Deterministic

Probabilistic

RME
(5th percentile)

Risk Level

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Exposure 
Assumptions Risk Level

IMPG 
(mg/kg)

Tissue
Type

Assessment 
Type

10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key
= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

Bass
Fillets

CTE

CTE
(50th 

percentile)

1 Model endpoint concentrations after 52-year projection (autumn average); whole body concentrations divided by a factor of 5.0 to convert to fillet 
basis.  Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.

Probabilistic

RME
(5th percentile)
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Table I-9.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED 7).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.27 0.23 0.18 0.36 0.19 0.44 0.25 0.19 0.85 0.33 0.49 0.36 0.42 0.19 0.009 0.006 0.005 0.004

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.29 0.25 0.18 0.39 0.19 0.42 0.23 0.20 0.75 0.33 0.46 0.35 0.40 0.20 0.009 0.006 0.005 0.004

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6 C Ri k 0 049

IMPG 
(mg/kg)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Tissue 
Type

Deterministic

RME

Assessment 
Type

Exposure 
Assumptions

CTE
(50th 

percentile)

Blended 
Fish 

Fillets

CTE

RME

Deterministic

Probabilistic

RME
(5th percentile)

Risk Level

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1Exposure 
Assumptions Risk Level

IMPG 
(mg/kg)

Tissue 
Type

Assessment 
Type

10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

Bass 
Fillets

CTE

CTE
(50th 

percentile)

1 Model endpoint concentrations after 55-year projection (autumn average); whole body concentrations divided by a factor of 5.0 to convert to fillet 
basis.  Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.  

Probabilistic

RME
(5th percentile)
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Table I-10.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED 8).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.16 0.14 0.11 0.26 0.12 0.37 0.10 0.11 0.73 0.16 0.41 0.14 0.37 0.16 0.007 0.005 0.004 0.004

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.17 0.15 0.11 0.29 0.13 0.34 0.10 0.12 0.63 0.18 0.38 0.15 0.35 0.17 0.006 0.005 0.004 0.003

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6 C Ri k 0 049

Risk Level

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

CTE
(50th 

percentile)

Exposure 
Assumptions Risk Level

IMPG 
(mg/kg)

CTE

RME

RME
(5th percentile)

Tissue 
Type

Assessment 
Type

Assessment 
Type

Exposure 
Assumptions

Blended 
Fish 

Fillets

Deterministic

Probabilistic

Tissue 
Type

IMPG 
(mg/kg)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

Deterministic

RME

10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

1 Model endpoint concentrations after 81-year projection (autumn average); whole body concentrations divided by a factor of 5.0 to convert to fillet 
basis.  Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.

Bass 
Fillets

CTE

Probabilistic

CTE
(50th 

percentile)

RME
(5th percentile)
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Table I-11.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED 9).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.31 0.26 0.18 0.40 0.16 0.45 0.23 0.18 0.85 0.21 0.49 0.21 0.41 0.23 0.01 0.007 0.005 0.005

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
0.31 0.27 0.18 0.41 0.16 0.42 0.21 0.20 0.75 0.22 0.45 0.22 0.39 0.24 0.009 0.006 0.004 0.004

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6 C Ri k 0 049

IMPG 
(mg/kg)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

Deterministic

RME

Tissue 
Type

Assessment 
Type

Assessment 
Type

Exposure 
Assumptions

Blended 
Fish 

Fillets

Deterministic

Probabilistic

Tissue 
Type Risk Level

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

CTE
(50th 

percentile)

Exposure 
Assumptions Risk Level

IMPG 
(mg/kg)

CTE

RME

RME
(5th percentile)

10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

Bass 
Fillets

CTE

Probabilistic

CTE
(50th 

percentile)

RME
(5th percentile)

1 Model endpoint concentrations after 52-year projection (autumn average); whole body concentrations divided by a factor of 5.0 to convert to fillet 
basis.  Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Table I-12.  IMPGs for human consumption of fish tissue compared to projected fillet-based fish PCBs calculated using EPA's "blended" fish method (top panel)
and the sole use of largemouth bass (bottom panel) (SED 10).

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
4.5 6.9 6.5 11 3.7 4.0 4.5 4.3 3.7 2.7 2.1 2.6 1.8 2.8 0.1 0.08 0.06 0.05

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Reach 5A Reach 5B Reach 5C Reach 5D Reach 6 Reach 7A Reach 7B Reach 7C Reach 7D Reach 7E Reach 7F Reach 7G Reach 7H Reach 8 BBD LL LZ LH
4.2 6.6 5.8 11 3.7 4.2 4.2 4.4 3.7 2.8 2.2 2.6 1.9 2.7 0.1 0.08 0.05 0.05

10-6  Cancer Risk 0.0019
10-5 Cancer Risk 0.019
10-4 Cancer Risk 0.19
Non-Cancer -- Child 0.026
Non-Cancer -- Adult 0.062
10-6 C Ri k 0 049

IMPG 
(mg/kg)

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

Deterministic

RME

Tissue 
Type

Assessment 
Type

Assessment 
Type

Exposure 
Assumptions

Blended 
Fish 

Fillets

Deterministic

Probabilistic

Tissue 
Type Risk Level

Average Fish Tissue (Fillet) PCB Concentration (mg/kg) 1

CTE
(50th 

percentile)

Exposure 
Assumptions Risk Level

IMPG 
(mg/kg)

CTE

RME

RME
(5th percentile)

10-6  Cancer Risk 0.049
10-5 Cancer Risk 0.49
10-4 Cancer Risk 4.9
Non-Cancer -- Child 0.19
Non-Cancer -- Adult 0.43
10-6  Cancer Risk 0.0064
10-5 Cancer Risk 0.064
10-4 Cancer Risk 0.64
Non-Cancer -- Child 0.059
Non-Cancer -- Adult 0.12
10-6  Cancer Risk 0.057
10-5 Cancer Risk 0.57
10-4 Cancer Risk 5.7
Non-Cancer -- Child 0.71
Non-Cancer -- Adult 1.5

Notes Key

= model prediction is lower than the IMPG
= model prediction is lower than the cancer IMPG, but is not lower than the corresponding non-cancer IMPGs
= model prediction exceeds the IMPG

BBD:  Bulls Bridge Dam Impoundment CTE = central tendency exposure
LL:  Lake Lillinonah RME = reasonable maximum exposure
LZ:  Lake Zoar
LH:  Lake Housatonic

Bass 
Fillets

CTE

Probabilistic

CTE
(50th 

percentile)

RME
(5th percentile)

1 Model endpoint concentrations after 52-year projection (autumn average); whole body concentrations divided by a factor of 5.0 to convert to fillet 
basis.  Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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APPENDIX J 

CT 1-D Analysis 

The polychlorinated biphenyl (PCB) fate, transport, and bioaccumulation model developed 
by the U.S. Environmental Protection Agency (EPA) does not extend below Rising Pond 
Dam, and therefore, cannot be used to predict the response of the River to various 
potential remedial scenarios below that impoundment.  For this reason, GE developed a 
semi-quantitative one-dimensional (1-D) framework (hereafter referred to as the 
Connecticut [CT] 1-D Analysis) that incorporates the available data from the CT section of 
the River, as well as predictions from the EPA Downstream Model (i.e., the model 
developed by EPA for the portion of the river between Woods Pond Dam and Rising Pond 
Dam), to provide estimates of future changes in PCB concentrations in the water column, 
surface sediment, and fish in the four major impoundments in the CT portion of the River 
(i.e., Bulls Bridge Dam impoundment, Lake Lillinonah, Lake Zoar, and Lake Housatonic).   

J.1. Overview of Approach 

As described in the Corrective Measures Study (CMS) Proposal (ARCADIS BBL and 
Quantitative Environmental Analysis, LLC [QEA], 2007), the CT 1-D Analysis focused on 
the Bulls Bridge Dam impoundment, since this location contains high-resolution (i.e., finely-
segmented) sediment cores with radionuclide dating, and is one of the routine fish sampling 
sites used in GE’s biennial fish sampling in the CT portion of the River (Blasland, Bouck & 
Lee, Inc. [BBL] and QEA, 2003).  The CT 1-D Analysis described in this Appendix 
simulates the response of water column, surface sediment, and fish PCB concentrations in 
the Bulls Bridge Dam impoundment to changes in PCB loads passing over Rising Pond 
Dam based on the following approach: 

 Water column PCB concentrations passing over Rising Pond Dam, as predicted by the 
EPA model, were used in conjunction with an “attenuation factor” to estimate the 
particulate-phase PCB concentrations of sediments depositing in the Bulls Bridge Dam 
impoundment in the future.  In this analysis, the term “attenuation factor” refers to an 
empirical multiplier that accounts for decreases in PCB concentrations from upstream 
to downstream in the River that result from dilution (due to inputs of flow and sediment 
from the watershed) as well as other loss mechanisms such as deposition and 
volatilization (details are described in Section 2.2.3 below). 

 These estimated particulate-phase PCB concentrations were then used in conjunction 
with a sediment deposition rate for the Bulls Bridge Dam impoundment (as determined 
from a high-resolution sediment core) as input to a 1-D model of the sediment column 
that calculates surficial sediment PCB concentrations in that impoundment.  This model 
is similar in structure to the bed component of the Environmental Fluid Dynamics Code 
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(EFDC) model developed by EPA for the River between the Confluence and Rising 
Pond Dam (see Section 2 below for a description of the setup and calibration of the 1-D 
bed model) and uses the principle of mass balance to simulate the fate and transport of 
PCBs in the system. 

 The 1-D bed model performs a time-variable mass balance calculation to predict future 
changes in surface sediment PCB concentrations based on future changes in PCB 
deposition (i.e., reductions in the PCB load passing Rising Pond Dam that result from 
the implementation of remediation in Reaches 5 through 8 for the various sediment 
alternatives). 

 The water column and sediment PCB concentrations computed for the Bulls Bridge 
Dam impoundment in this analysis were then multiplied by an impoundment specific 
attenuation factor (as described in Section 3 below) to provide estimates of PCB 
concentrations in the three impoundments downstream of Bulls Bridge Dam: Lake 
Lillinonah, Lake Zoar, and Lake Housatonic. 

For fish, the EPA food chain model (FCM) developed for Reach 8 was then used to 
simulate the bioaccumulation of contaminants by fish in the CT impoundments based on 
the computed water column and sediment concentrations (as directed by EPA in its 
conditional approval of the CMS Proposal).  PCB concentrations in smallmouth bass  
(i.e., the species for which the most robust temporal and spatial data coverage exist in CT) 
were extrapolated from the existing FCM predator model.  Development and calibration of 
the CT FCM is described in Section 4 below. 

J.2. Bulls Bridge Sediments 

J.2.1 Model Description 

As described above, a 1-D sediment bed model (similar in structure to the bed component 
of the EFDC model developed by EPA for Reaches 5 through 8) was developed to simulate 
changes in surficial sediment PCB concentrations in the Bulls Bridge Dam impoundment 
over time.  This model represents a single column of sediment, for which solids fluxes and 
water column PCB concentration time-series are specified as boundary conditions, and 
uses a mass balance to calculate sediment PCB concentrations and fluxes over time.  This 
model was developed by QEA, and has been used previously at other sites to evaluate 
sediment mixing depths and diffusive transport rates of contaminants through sediment and 
sediment capping materials (e.g., Alcoa 2003). 

The 1-D bed model developed in this application simulates sediment PCB concentrations 
over a total depth of 150 cm.  The bed was segmented into 150 1-cm layers at the 
beginning of the simulation.  The thickness of the top-most and bottom-most layers in the 
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model vary over time based on the magnitude of sediment deposition.  As additional 
sediments are deposited, the thickness of the top layer increases until reaching a critical 
value (i.e., 1.1 cm), at which point this surface layer is split into two; at the same time, the 
bottom two layers are combined into a “deep reservoir.”  

Fate processes simulated by the 1-D bed model include sediment mixing (due to biological 
activity), diffusion of dissolved-phase PCBs within the pore water and to the water column, 
and three-phase equilibrium partitioning among dissolved-phase, dissolved organic carbon 
(DOC)-bound, and particulate-phase PCBs.  In this model, the water column compartment 
is not simulated (water column concentrations are provided as inputs); therefore short-term 
sediment erosion and deposition processes are not calculated, but rather are accounted for 
as a net solids flux (i.e., the combined effect of erosion and deposition) to the bed over 
time. 

The sediment bed model calibration spanned the 42-year period between 1963 and 2004.  
The 1963 date represents the assumed date of peak Cesium-137 observed in a finely-
segmented sediment core collected from the Bulls Bridge Dam impoundment; only one 
finely-segmented sediment core has been collected from this impoundment that has a 
Cesium-137 depth profile sufficient for dating of the deposited sediments (core BBD-CS-02 
collected in 1998; BBL and QEA, 2003).  The 2004 date represents the end of the EPA 
model validation period.  

As described above, this model requires solids fluxes and water column PCB concentration 
time-series as inputs.  These inputs were derived over the 42-year model calibration period 
as follows: 

1963 – 1980:  Due to a lack of data over this time period, water column particulate-phase 
PCB concentrations were assumed to remain constant, and were estimated based on the 
average sediment concentration from core sections corresponding to this time period in the 
dated high resolution sediment core collected from this impoundment (i.e., core  
BBD-CS-02). 

1980 – 1990:  Due to a lack of data over this time period, water column particulate-phase 
PCB concentrations were again considered to be constant, and were based on the average 
sediment concentration from core sections corresponding to this time period in the same 
dated high resolution core collected from the Bulls Bridge Dam impoundment, as discussed 
further below. 

1990 – 2004:  This time period corresponds to the calibration period used in the EPA 
Downstream Model; therefore, water column PCB concentrations in the Bulls Bridge Dam 
impoundment were estimated based on the water column PCB concentration passing 
Rising Pond Dam (predicted by the EPA model), modified by an attenuation factor that 
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accounts for reductions in PCB concentration between Rising Pond and Bulls Bridge.  The 
development of this attenuation factor (which was refined during calibration of the  
1-D model) is described below. 

J.2.2 Inputs 

A summary of the non-time-variable inputs/coefficients used in the 1-D bed model is 
provided in Table J-1.  When available, site-specific data from the Bulls Bridge Dam 
impoundment were used to develop the necessary inputs;1 Figure J-1 shows the sediment 
sampling locations within this impoundment.  However, there were several inputs for which 
no impoundment-specific data existed.  In these cases, inputs from the calibrated and 
validated EPA model of Rising Pond were used (as noted in Table J-1). 

                                                      
1  Since the extent of this impoundment is not well defined, aerial photography was used to identify 
the likely depositional region upstream of Bulls Bridge Dam.  The extent of this area is shown in 
Figure J-1 and defines the Bulls Bridge Dam impoundment for this analysis. 
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Table J-1.  Non-Time-Variable Inputs/Coefficients Used in the 1-D Bed Model 

Model 
Input Parameter Value Units Data Source 

Sediment 

Bulk Density 0.99 g/cm3 Site-specific data 

Porosity 0.61 --- Site-specific data 

Organic carbon fraction (foc) 0.99 % Site-specific data 

Dissolved Organic Carbon  16.5 mg/L 
Same as Primary Study Area (PSA) and 

Downstream Models 

Sediment Adoc  (DOC-binding effectiveness 
coefficient) 0.10 --- Same as PSA and Downstream Models 

Sediment-water mass transfer coefficient 
(Kf) 

1.52 cm/d Same as PSA and Downstream Models 

Diffusion coefficient in porewater 0.86 cm2/d Same as PSA and Downstream Models 

Sediment mixing rate (top 7 cm) 1.4E-09 m/s Same as Downstream Model 

Sediment mixing rate (7 to 14 cm) 1.4E-10 m/s Same as Downstream Model 

Sediment mixing rate (below 14 cm) 0 m/s Same as Downstream Model 

Net settling rate 1.3 cm/yr Site-specific data 

Water 
Column 

log Koc 6.5 L/kg Same as PSA and Downstream Models 

Water column Adoc 0.01 --- Same as PSA and Downstream Models 

Dissolved Organic Carbon (DOC) 6.5 mg/L Same as PSA and Downstream Models 

Organic carbon fraction (foc) 8.2 % Site-specific data 

Notes: 
g/cm3  = gram(s) per cubic centimeter 
--- = not applicable 
% = percent 
mg/L = milligram(s) per liter 
cm/d = centimeter(s) per day 
cm2/d = squared centimeter(s) per day 
m/s = meter(s) per second 
cm/yr = centimeter(s) per year 
L/kg = liter(s) per kilogram 
 

J.2.2.1 Sediment Bed Inputs 

Sediment bed parameters that were derived from site-specific data collected within the 
Bulls Bridge Dam impoundment include bulk density, porosity, and sediment total organic 
carbon (TOC).  These values were assumed to be constant with depth, and were assumed 
to remain constant over the duration of the model simulation.  Bulk density and porosity 
were estimated from historical sediment data collected from the surficial 6 inches of 
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sediment in the Bulls Bridge Dam impoundment by first calculating a length-weighted 
average for each individual core, and then averaging over the impoundment.  This resulted 
in an average bulk density equal to 0.99 g/cm3.  Similarly, the average sediment organic 
carbon fraction (foc) was calculated using the same method, resulting in an average foc used 
in the model of approximately 1%.  Average bed porosity (0.61) was calculated based on 
the average dry bulk density and an assumed solids specific density of 2.65 g/cm3.  

As discussed in the model description, PCB data from the GE high resolution core  
BBD-CS-02 were used to estimate the average sediment PCB concentrations in sediments 
deposited between 1963 and 1980.  The average concentration from the dated core 
sections corresponding to this period (i.e., 1.77 milligrams/kilogram [mg/kg] from the  
32-45 cm depth interval; see Figure J-2) was used as the sediment PCB initial condition for 
all layers in the model.  This value also was used for the water column particulate-phase 
PCB inputs over this time period, as described below. 

In addition to the bed parameters described above, the 1-D model requires the specification 
of a sedimentation rate to simulate sediment deposition in the model.  The sedimentation 
rate calculated for high resolution core BBD-CS-02 (1.3 cm/yr, as described in the RCRA 
Facility Investigation Report [RFI Report; BBL and QEA, 2003]) was used in the 1-D bed 
model. 

J.2.2.2 Water Column Inputs 

The 1-D bed model requires specification of a time series of total suspended solids (TSS) 
and water column PCB concentrations, which are used to calculate the PCB concentration 
of depositing sediments.  Water column PCB and solids inputs were specified differently 
over the 42-year calibration period for each of the three time periods described above  
(i.e., 1963-1980, 1980-1990, and 1990-2004).  Figures J-3 and J-4 present the water 
column TSS and PCB boundary conditions for the 42-year calibration period, respectively.  
The TSS and PCB concentrations shown in these figures have been scaled by attenuation 
factors that account for changes in TSS and PCB concentrations between Rising Pond and 
Bulls Bridge Dam, as discussed below. 

During the periods from 1963-1980 and 1980-1990, few water column PCB data were 
collected from the Bulls Bridge Dam impoundment (only four samples, all of which were 
non-detect at a detection limit of 22 nanograms per liter [ng/L]); further, only a limited 
amount of TSS and sediment PCB data exist from this time period.  Consequently, water 
column particulate-phase PCB concentrations were derived from average sediment 
concentrations in core sections corresponding to each respective time period in the dated 
high resolution core described above (1998 GE core BBD-CS-02).  This approach assumes 
that particulate-phase PCBs in the water column prior to 1990 were consistent with 
sediments deposited over the same period as determined by core dating.  Three-phase 
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partitioning was used to back-calculate average whole-water PCB concentrations using the 
particulate-phase concentrations for both periods.  The average whole-water PCB 
concentrations calculated in this manner were 42 ng/L for the period from 1963-1980 and 
8.3 ng/L for the period from 1980–1990 (Figure J-4). 

In addition, only four samples collected during this (pre-1990) time period from Bulls Bridge 
were analyzed for TSS and water column particulate organic carbon (POC).  Based on 
these data, an average value of 8.2% was specified for the water column organic carbon 
fraction (foc; equal to POC divided by TSS) during this time period.  While these four 
samples were the only available information to estimate water column foc, it was judged that 
the use of these four samples was insufficient for estimating an average TSS concentration 
for this pre-1990 period.  Therefore, TSS data collected by the U.S. Geological Survey 
(USGS) at Gaylordsville (located approximately 2.5 miles downstream of Bulls Bridge Dam) 
during 1979 were used to estimate an average TSS concentration of 20 mg/L, which was 
used in the model to represent pre-1990 conditions.2  This assumes that TSS 
concentrations at Gaylordsville are representative of those observed at Bulls Bridge; this 
assumption was deemed sufficient for this analysis given the proximity of these two 
locations. 

During the period from 1990-2004 (corresponding to the calibration period used in the EPA 
Downstream Model), water column PCB and TSS concentrations in the Bulls Bridge Dam 
impoundment were estimated based on the water column concentrations passing Rising 
Pond Dam as predicted by the EPA model, multiplied by an attenuation factor as described 
below. 

J.2.2.3 Model Calibration Attenuation Factors 

Attenuation factors were developed to account for gains/losses of TSS and PCBs between 
Rising Pond and the Bulls Bridge Dam impoundment to facilitate 1-D sediment model 
calibration.  Two attenuation factors were needed:  

 A TSS attenuation factor to reflect the observed increase in sediment yield (load per 
unit watershed area) between Rising Pond and Bulls Bridge Dam. 

 A water column PCB attenuation factor to account for reductions in PCB concentration 
between Rising Pond and Bulls Bridge Dam (due to increased flows resulting in 
dilution, and loss of PCBs due to volatilization and sorption, and the subsequent 
settling of particulate-bound PCBs). 

                                                      
2 The 1979 USGS study is the only comprehensive TSS study that has been conducted at the 
Gaylordsville gaging station.  During this study, 218 TSS samples were collected, a majority of which 
were collected over a 6-month period (from April to September 1979). 



 

 

 
 
Revised Corrective 
Measures Study Report 
 
Appendix J  

J-8

Development of the TSS attenuation factor was achieved by comparing flows at these two 
locations (using the USGS flow records from Great Barrington [USGS Gage #01197500] 
and Gaylordsville [USGS Gage #01200500], which were assumed to be representative of 
flow conditions at Rising Pond Dam and Bulls Bridge Dam, respectively), in conjunction 
with a comparison of the available TSS data from just downstream of Bulls Bridge Dam 
(USGS TSS data collected in 1979 at Gaylordsville) with the EPA model-predicted TSS 
concentrations exiting Rising Pond.  As described above, this method implicitly assumes 
that TSS concentrations at Gaylordsville are similar to those at Bulls Bridge Dam, which 
was deemed sufficient for this analysis given the proximity of these two locations.  The 
method used to determine the TSS attenuation factor was as follows: 

 USGS daily average flow data were used to compute average yearly flows at the two 
locations described above (Gaylordsville and Great Barrington; top panel of Figure  
J-5).  The ratio of annual average flow at these two stations averaged over the period 
of 1979-2006 yielded a flow increase factor of 3.2 (bottom panel of Figure J-5). 

 A separate comparison of daily average flow values from 1979 and other years 
between 1990 and 2004 (i.e., the EPA model calibration period) was conducted to find 
a year containing flows that were similar in magnitude to those observed in 1979.  A 
comparison of the distribution of daily average flows in 1979 at Gaylordsville to those 
predicted by the EPA model in 2003 is shown in Figure J-6 (note that flows shown for 
2003 represent model-predicted flows at Rising Pond Dam that have been scaled up 
based on the factor of 3.2 estimated from Figure J-5).  This comparison was used to 
establish that flow conditions in 1979 and 2003 were generally similar (i.e., flow 
conditions during the 1979 TSS sampling were similar to those in 2003, indicating that 
any observed differences in solids between the USGS data collected in 1979 and the 
model-predicted TSS in 2003 are likely the result of an increased solids yield between 
Rising Pond and Gaylordsville, and not a difference in flow conditions). 

 TSS at both locations (binned according to flow in 500 cubic feet per second [cfs] 
increments) are plotted versus flow in Figure J-7.  The left panel shows that at a given 
flow rate, the TSS concentrations predicted by the EPA model at Rising Pond Dam are 
lower than those measured at Gaylordsville, especially for flows exceeding 5,000 cfs.  
This indicates that the solids yield from the watershed between Great Barrington and 
Gaylordsville must increase.  This is consistent with the observations by the USGS in 
its 1994-1996 loading study (USGS 2000), which concluded that an approximately 
three-fold increase in solids yield occurred between Great Barrington (20.6 tons/yr/mi2) 
and Ashley Falls (58.4 tons/yr/mi2), a USGS gaging station near the Massachusetts 
(MA)/CT border.  Application of a multiplication factor of four to the Rising Pond TSS 
values (to account for the increase solids yield) is needed to obtain agreement between 
the two TSS data sets, particularly at higher flows (Figure J-7, right panel).  Given that 
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Bulls Bridge Dam is further downstream than Ashley Falls, this 4X increase is not 
inconsistent with the USGS study. 

Based on this analysis, the TSS attenuation factor used to calibrate the Bulls Bridge Dam 
1-D model was set to four – i.e., TSS concentrations in the Bulls Bridge Dam impoundment 
for years including and after 1990 were calculated by multiplying the model-predicted 
concentrations at Rising Pond Dam by a factor of four. 

Similarly, water column PCBs exiting Rising Pond were multiplied by an attenuation factor 
to account for the reduction in PCB concentrations between Rising Pond and Bulls Bridge 
that result from the PCB loss mechanisms described above.  While PCBs in the Bulls 
Bridge Dam impoundment were expected to be lower for these reasons, no data are 
available to estimate the PCB attenuation factor; therefore, this factor was used as the 
primary calibration parameter in the 1-D model. 

J.2.3 Calibration 

The results from the 1-D sediment model calibration are shown on Figure J-8, in which a 
time-series of surface sediment PCB concentrations in the Bulls Bridge Dam impoundment 
is shown.  This figure demonstrates that there is a reasonably good agreement between 
the surface sediment PCB data in the Bulls Bridge Dam impoundment and the model 
output using a calibrated value of 0.1 for the PCB attenuation factor (described above).3 

Accordingly, the 1-D model for the Bulls Bridge Dam impoundment based on this 
calibration was used to project future PCB concentrations in this location under the various 
sediment alternatives studied in the CMS – i.e., future PCB concentrations predicted by the 
EPA model at Rising Pond Dam were multiplied by 0.1 to estimate water column PCB 
concentrations in the Bulls Bridge Dam impoundment. 

J.3. Development of Attenuation Factors for Downstream CT Impoundments 

Surface sediment PCB concentrations in the impoundments downstream of Bulls Bridge 
Dam are relatively low and appear to be largely affected by dilution of PCBs that originate 
from upstream.  Therefore, PCB concentrations in the three impoundments downstream of 
Bulls Bridge Dam (i.e., Lake Lillinonah, Lake Zoar, and Lake Housatonic; see Figure J-9) 
were estimated from PCB concentrations calculated at Bulls Bridge Dam (Section 2.2.3), 
reduced by impoundment-specific dilution factors that reflect the flow increase at each 
impoundment relative to the Bulls Bridge Dam impoundment.  Subsequently, the resulting 

                                                      
3  Note that the calibrated PCB attenuation factor (0.1) produces a greater reduction in surface 
sediment PCB concentrations than it would if only dilution due to increases in flow were considered 
(0.37).  This difference likely results from a combination of increasing solids yield and PCB loss via 
deposition and/or volatilization. 
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water column and sediment PCB concentrations calculated for each impoundment were 
then used in the EPA Food Chain Model to evaluate fish PCB concentrations in these 
downstream CT impoundments (as described in Section 4 below). 

The attenuation factors for Lake Lillinonah and Lake Zoar were estimated from the flows 
measured by the USGS gaging stations between Bulls Bridge and the Stevenson Dam (at 
the downstream end of Lake Housatonic; Table J-2).  Daily average flow data collected 
between 2003 and 2007 were used in this flow analysis, as these were the only years 
containing a complete data set at each gaging station.  Daily average flow within each 
impoundment was determined as follows: 

 Bulls Bridge Dam flow was calculated by subtracting the Tenmile River flow (USGS 
Gage #01200000) from the Housatonic River flow at Gaylordsville (Figure J-9). 

 Lake Lillinonah flow was calculated by summing flow in the Housatonic River at 
Gaylordsville with flow from the Still River (USGS Gage #01201487) and Shepaug 
River (USGS Gage #01202501; Figure J-9). 

 Lake Zoar flow was set equal to the flow measured in the Housatonic River at the 
Stevenson Dam (USGS Gage #01205500; Figure J-9). 

The average flow representative of each impoundment was calculated by averaging the 
daily average flows described above over the period from 2003 to 2007.  These average 
flows were subsequently divided by the average flow at Bulls Bridge to calculate the 
impoundment-specific attenuation factors.  Table J-2 below summarizes the average flows 
and the corresponding attenuation factors within each impoundment.   

The Lake Housatonic attenuation factor could not be estimated from the flow data because 
there were no USGS gaging stations within or just downstream of that impoundment.  
Therefore, the Lake Housatonic attenuation factor was estimated based on changes in 
drainage area in that region.  Geographic Information System (GIS) analysis determined 
that the ratio of drainage areas for Lake Housatonic and Lake Zoar is approximately 1.075; 
this value was therefore multiplied by the Lake Zoar attenuation factor to estimate the 
attenuation factor for Lake Housatonic. 
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Table J-2.  Summary of Gaging Stations, Average Flows and Attenuation Coefficients 
for CT Impoundments 

Impoundment Bulls Bridge Lake Lillinonah Lake Zoar Lake 
Housatonic 

Gaging  
Station(s) 

Housatonic River 
at Gaylordsville, 
Tenmile River 

Housatonic River 
at Gaylordsville, 

Still River, 
Shepaug River 

Housatonic River 
at Stevenson --- 

Average Flow 
(cfs) 1666 2295 3261 35061 

Flow 
Attenuation 
Factor2 

1 1.4 2.0 2.1 

Notes: 

1 Flow estimated from drainage area increase. 
2 Flow attenuation factors are relative to Bulls Bridge.  As such concentrations at downstream impoundments are 

estimated by dividing the results for the Bulls Bridge Dam impoundment by the attenuation factors listed above. 

J.4. Food Chain Model (FCM) Development and Calibration 

As directed by EPA in its April 13, 2007 conditional approval letter for the CMS Proposal, 
GE used EPA’s FCM from Reach 8 (Rising Pond) to simulate the bioaccumulation of PCBs 
in fish within the Connecticut impoundments.  Fish species used in EPA’s model include 
largemouth bass, brown bullhead, white sucker, sunfish, and cyprinids.  Largemouth bass 
are the modeled predatory species in the FCM; however, for the Connecticut portion of the 
river, smallmouth bass data are most prevalent.  Therefore, model predictions of 
largemouth bass were used as a surrogate for smallmouth bass for calibration of the 
model.4 

                                                      
4  EPA noted in its Specific Comment #126 on the CMS Report that GE’s use of the largemouth bass 
model as a surrogate for smallmouth bass is reasonable provided that the lipid contents of 
Connecticut smallmouth bass are similar to largemouth bass upstream of Woods Pond Dam.  Figure 
J-10 provides a comparison between distributions of lipid content in smallmouth bass from 
Connecticut and largemouth bass collected upstream of Woods Pond Dam, using all available GE 
and EPA fillet data.  This figure demonstrates that the central tendency in lipid content between the 
two species is relatively similar (approximately 1% for both species); the arithmetic mean lipid content 
is approximately 1.4% for largemouth bass and 1.2% for smallmouth bass.  Further, while the lipid 
content in largemouth bass collected from the PSA is generally more variable, the range in lipids 
between the two species is relatively consistent. 
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J.4.1 Inputs 

FCM parameters, including food energy parameters, growth rates, respiration rates, 
assimilation efficiencies, elimination rates, and feeding preferences for modeled species, 
were unchanged in this application of the model, and are described in detail in EPA’s Final 
Model Documentation Report (EPA, 2006b). 

Exposures to the modeled biota include PCBs from the water column and surface 
sediment, both on a dissolved-phase and particulate organic-carbon normalized basis.  
These concentrations were developed in the 1-D Analysis as described in Section 2.  
Attenuation factors derived from flow differences, as described in Section 3, were applied to 
the Bulls Bridge Dam impoundment water column and sediment PCB concentrations to 
simulate exposure concentrations to the biota in the downstream CT impoundments (Lake 
Lillinonah, Lake Zoar, and Lake Housatonic). 

FCM simulations were performed for the time period between 1963 and 2004 (the same as 
the CT sediment bed model calibration period described above) to predict PCB 
concentrations in biota in the four Connecticut impoundments.  The resulting PCB 
concentrations were compared to fish data collected by GE from the same timeframe, 
where available, at each impoundment.  These data were measured on a fillet basis, and 
therefore needed to be converted to whole-body concentrations (which the model 
computes).  For purposes of this comparison, the measured fillet PCB concentrations were 
multiplied by a factor of 2.3 to convert the data to a whole-body basis, consistent with the 
method used by EPA in the Ecological Risk Assessment (ERA; EPA, 2004a) and in the 
FCM calibration (EPA 2004b; EPA 2006a).   

J.4.2 Results 

The calibration results were first graphically compared to site-specific fish PCB data 
(converted to a whole-body equivalent) to evaluate the reasonableness of the calculation.  
The model simulation results were compared to measured PCB data for smallmouth bass, 
bullhead, and sunfish at Bulls Bridge, Lake Lillinonah, Lake Zoar, and Lake Housatonic 
(where available) from the beginning of the fish sampling program (in the late 1970s) 
through 2004 on both a wet-weight basis (Figures J-11 through J-13) and a lipid-normalized 
basis (Figures J-14 through J-16).5  Cyprinid data from Connecticut were not available and 
white sucker data were only available from the Connecticut reaches for a single year (1979) 
and therefore were not compared to modeled PCB concentrations due to the limited data 
set.  

                                                      
5 Additional fish data were collected in the Connecticut portion in the River in 2006 and 2008 but are 
not shown on the figures since the model simulation ends in 2004. 
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The calculated wet-weight PCB concentrations in smallmouth bass are somewhat lower 
than the measured concentrations (converted to whole-body concentrations) in 1990-1996 
and 2004 at Bulls Bridge, but are within the range of the data for other years at that location 
and for all years at Lake Lillinonah and Lake Zoar (Figure J-11).  Generally, the predicted 
lipid-normalized PCB concentrations in smallmouth bass are somewhat lower than 
observed concentrations (converted to whole-body concentrations) at Bulls Bridge and 
Lake Zoar, but are within the range of the data at those locations and at Lake Lillinonah 
(Figure J-14).  These comparisons indicate that the FCM-calculated concentrations provide 
a fairly reasonable representation of measured smallmouth bass PCB concentrations 
(converted to whole-body concentrations) at these three locations.6  There are no 
contemporary smallmouth bass PCB data within Lake Housatonic to assess the FCM 
performance in that impoundment. 

While very few bullhead data were collected in the Connecticut portion of the River since 
1990, the modeled concentrations appear to provide a reasonable representation of PCB 
concentrations on a wet-weight and lipid-normalized basis at Bulls Bridge and Lakes 
Lillinonah and Zoar (Figures J-12 and J-15, respectively).  There are insufficient data to 
make this comparison for Lake Housatonic. 

For sunfish, there are also limited measured data since 1990.  However, based on the data 
that exist, including those collected from 1979-1989, FCM predictions are within the range 
of the measured PCB concentrations (converted to whole-body concentrations) on both a 
wet-weight and a lipid-normalized basis at Bulls Bridge and Lakes Lillinonah and Zoar 
(Figures J-13 and J-16, respectively).  The model slightly over-predicts the measured PCB 
concentrations (converted to whole-body concentrations) on a wet-weight basis at Bulls 
Bridge, Lake Lillinonah, and Lake Zoar in certain years, but matches the data well on a 
lipid-normalized basis.  Again, there are insufficient data to make this comparison for Lake 
Housatonic. 

In order to assess overall model bias and precision, the same quantitative model 
performance metrics used by EPA in its Final Model Documentation Report to evaluate 
bias and precision of the FCM (described on pages 4-116 to 4-119 in EPA [2006b]) were 
applied in the evaluation of the CT 1-D Analysis estimates.  As described in the FMD, 
                                                      
6 In its Specific Comment #129 on the CMS Report, EPA stated that the under-prediction of PCB 
concentrations in bass at Bulls Bridge suggests that the Bulls Bridge attenuation factor may have 
been set too low.  However, there is no apparent bias in the model predictions for the other species 
simulated at Bulls Bridge, which could suggest a difference in food web structure or physiological 
parameters between this reach and the upstream reaches (Woods Pond and Rising Pond) for which 
FCM was calibrated (no adjustment of FCM parameters was made during development of the CT 1-D 
Analysis).  Moreover, the predicted concentrations in fish at Bulls Bridge are based solely on the 
water column and sediment exposures predicted by the CT 1-D Analysis.  Increasing the sediment 
concentrations to account for an apparent low bias in the Bulls Bridge bass by increasing the 
attenuation factor (as suggested by EPA) would compromise the sediment calibration and would be 
inconsistent with the data used to establish the attenuation factor. 
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EPA’s FCM Phase 2 Calibration was evaluated using a model bias (MB*) statistic (Arnot 
and Gobas, 2004), which was derived on both a species-specific and reach-specific basis.  
This MB* statistic is the geometric mean of the ratio of simulated and measured PCB 
concentrations, and is a measure of the systematic overprediction (MB > 1) or 
underprediction (MB < 1) of the model (EPA, 2006b).  In addition, EPA evaluated the 
overall model accuracy and precision using the mean absolute percent error (MAPE) 
metric.  Table J-3 presents these statistics on both a wet-weight and a lipid-normalized 
basis. 

Table J-3.  Summary of Quantitative Model Performance Metrics Used to Evaluate CT 
1-D Analysis 

Basis Comparison 
Type Group 

Number of 
Tissue PCB 

Measurements 

Model Bias 
(MB*) 

Statistic1 

Model 
Accuracy/ 
Precision 
(MAPE2) 
Statistic 

Wet- 
Weight 

All Data 659 1.26 60% 

By Reach 

Bulls Bridge 206 1.01 56% 

Lake Lillinonah 237 1.22 55% 

Lake Zoar 192 1.54 65% 

Lake Housatonic 24 2.27 85% 

By Species 

Smallmouth bass 414 0.97 50% 

Bullhead3 100 1.36 61% 

Sunfish4 145 2.56 86% 

Lipid-
Normalized 

All Data 525 0.67 65% 

By Reach 

Bulls Bridge 164 0.65 59% 

Lake Lillinonah 202 0.63 69% 

Lake Zoar 159 0.75 65% 

Lake Housatonic 0 -- -- 

By Species 

Smallmouth bass 360 0.57 66% 

Bullhead3 60 0.95 51% 

Sunfish4 105 0.95 67% 

Notes: 
1  MB > 1 indicates systematic overprediction, and MB < 1 indicates systematic underprediction. 
2   MAPE = Mean average percent error. 
3   Includes brown and yellow bullhead, where available. 
4  Includes pumpkinseed, bluegill, redbreast sunfish, and redear sunfish, where available. 
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The overall model bias statistic is 1.26 on a wet-weight basis (indicating a slight 
overprediction) and 0.67 on a lipid-normalized basis (indicating somewhat of an 
underprediction); this calibration thus provided a balance between wet-weight and lipid-
normalized concentrations.  For comparison, the model bias statistics for EPA’s calibration 
of the FCM in the PSA and Reach 7/8 ranged from 0.8 to 1.3 by reach and from 0.8 to 2.3 
by species.  Thus, the CT 1-D FCM calibration was judged to be of similar quality to EPA’s 
calibration in the upstream reaches.  Similar to EPA’s FCM, some variations in MB* are 
observed among species and reaches.  The overall MAPE is 60% on a wet-weight basis, 
and 65% on a lipid-normalized basis.  For comparison, overall MAPE for EPA’s calibration 
of FCM for Reaches 5-8 was approximately 50% for all data and ranged from 30% to 71% 
by reach.  Given the large uncertainty in the CT 1-D Analysis methodology, this level of 
combined accuracy/precision was considered acceptable for this extrapolation. 

Overall, the application of FCM to the CT impoundments based on the exposure 
concentrations estimated using the CT 1-D analysis appears to provide a sufficient fit to the 
data such that the model can be used to develop future predictions in the CT portion of the 
river. 

J.5. Summary 

Although much less sophisticated than EPA’s model for the Confluence to Rising Pond 
Dam, the CT 1-D analysis described above provides a means of estimating future changes 
in PCB concentrations within the four major Connecticut impoundments of the River in 
response to remedial actions performed upstream.  The method predicts water column, 
surface sediment, and fish PCB concentrations within Bulls Bridge Dam impoundment, 
Lake Lillinonah, Lake Zoar, and Lake Housatonic based on the PCB loading passing over 
Rising Pond Dam as predicted by the EPA model.  The method is based on the first 
principle of conservation of mass, maximizes the use of available sediment and fish data 
collected from these impoundments, and leverages the fish bioaccumulation modeling work 
performed by EPA in the Massachusetts reaches of the River to predict responses in CT. 

It should be recognized, however, that the results from the CT 1-D Analysis are very 
uncertain due to the empirical, semi-quantitative nature of the analysis, as well as the 
significant data limitations.  For example, the sediment bed model was calibrated against a 
single sediment core collected from the Bulls Bridge Dam impoundment, which yielded a 
single deposition rate and average PCB concentration in sediments deposited between 
1963 and 1980 (see Section 2.2.1).  While this core exhibited an interpretable Cesium-137 
profile that supported the model application, it likely does not represent the full range of 
sediment deposition conditions in the impoundment.  Likewise, extrapolation of the EPA 
model predictions of water column TSS and PCB concentrations at Rising Pond Dam to the 
Bulls Bridge Dam impoundment was accomplished using simple attenuation factors that 
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were parameterized based on data from 1979 or by calibration (see Sections 2.2.3 and 
2.3).  A similar approach based on flow dilution was used to extrapolate the results from the 
Bulls Bridge Dam impoundment to downstream impoundments.  This simplified approach 
does not account for the many processes affecting PCB fate and transport and 
consequently adds to the uncertainty in the calculation.  For these reasons, while the CT  
1-D Analysis provides a means of generally assessing the impact of the different sediment 
alternatives on the CT impoundments, the resulting estimates cannot be regarded as 
reliable predictions of specific PCB concentrations and thus cannot be used as a reliable 
way of making fine distinctions among the alternatives, particularly when the concentrations 
are low and generally similar. 
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Figure J-2.  PCB and 137Cesium data from GE high resolution core 
(BBD-CS-02) collected at Bulls Bridge.

Notes:  Sample (BBLID 7771) collected from 9-11 cm depth interval with total PCB=0 mg/kg was excluded from analysis.	
Non-detect data plotted at 1/2 MDL.
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Figure J-3.  Temporal profile of calculated water column TSS concentrations at Bulls Bridge from 1963 to 2004.
1963-1990 TSS concentration is an average of USGS data collected in 1979 at Gaylordsville.
1990-2004 TSS concentrations were calculated from downstream model output for Rising Pond and mutliplied by four to account for increased solids yield.
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Figure J-4.  Temporal profile of calculated water column PCB concentrations at Bulls Bridge between 1963 and 2004.
1963-1990 PCBs were calculated from high resolution core data (BBD-CS-02).
1990-2004 PCBs were calculated from downstream model output for Rising Pond divided by 10 to account for dilution.
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Figure J-5.  Temporal plots of annual average USGS flow data at Great Barrington and Gaylordsville.

Note:  Dotted lines represent average of annual flows (top panel) and ratios (bottom panel).
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Figure J-6.  Comparison of daily average flows at Gaylordsville between 1979 and 2003.

* 2003 flows are EPA Downstream model flows at Rising Pond multiplied by 3.2 to account for the flow 
difference between Rising Pond and Bulls Bridge.
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Figure J-7.  Comparison of TSS and flow at Bulls Bridge between data
and the relationship estimated from Downstream model results.

Rising Pond flows calculated by the Downstream model were multiplied by 3.2 to approximate Bulls Bridge conditions.
For both data sets the TSS values were averaged in 500 cfs bins.
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Figure J-8.  Comparison of surface (0-6") sediment PCB concentrations calculated from the 1-D Analysis 
with data collected at Bulls Bridge.
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Figure J-10.  Probability distribution of lipid content for largemouth bass 
(collected in the PSA) and smallmouth bass (collected in CT).
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Figure J-11.  Wet-weight PCB concentrations in smallmouth bass estimated from
the CT 1-D Analysis.

Notes: FCM run TV_EPA040; Deposition model run 35
Model output is autumn averaged PCB concentration (Aug. 28 - Oct. 26) for game fish, age 6+. 
Fillet to whole body conversion factor = 2.3.  SMB fish ages > 3 (when determined); 
Prep for 2004 individual samples assumed to be fillet.
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Figure J-12.  Wet-weight PCB concentrations in bullhead (brown and yellow
bullhead, where available) estimated from the CT 1-D Analysis.

Notes: FCM run TV_EPA040; Deposition model run 35
Model output is autumn averaged PCB concentration (Aug. 28 - Oct. 26) for game fish, age 6+. 
Fillet to whole body conversion factor = 2.3.  SMB fish ages > 3 (when determined); 
Prep for 2004 individual samples assumed to be fillet.

DR\LD - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_J_CT1D_Analysis\Figures\pcb_temporal_ct_smb_suppl.pro
Fri Oct 01 15:20:43 2010



1960 1970 1980 1990 2000
0.1

1.0

10.0

100.0
T

ot
al

 P
C

B
(m

g/
kg

 w
et

-w
ei

gh
t)

Bulls Bridge

^

1960 1970 1980 1990 2000
0.1

1.0

10.0

100.0

T
ot

al
 P

C
B

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Lillinonah

^2

1960 1970 1980 1990 2000
0.1

1.0

10.0

100.0

T
ot

al
 P

C
B

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Zoar

^3 ^

1960 1970 1980 1990 2000
0.1

1.0

10.0

100.0

T
ot

al
 P

C
B

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Housatonic

1-D Analysis
Fillet (skin off)
Fillet (scales off/skin on)
Fillet (scales on/skin on)

Figure J-13.  Wet-weight PCB concentrations in sunfish (pumpkinseed, bluegill,
redbreast sunfish, and redear sunfish, where available)
estimated from the CT 1-D Analysis.
Notes: FCM run TV_EPA040; Deposition model run 35
Model output is autumn averaged PCB concentration (Aug. 28 - Oct. 26) for game fish, age 6+. 
Fillet to whole body conversion factor = 2.3.  SMB fish ages > 3 (when determined); 
Prep for 2004 individual samples assumed to be fillet.
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Figure J-14.  Lipid-normalized PCB concentrations in smallmouth bass estimated from
the CT 1-D Analysis.

Notes: FCM run TV_EPA040; Deposition model run 35
Model output is autumn averaged PCB concentration (Aug. 28 - Oct. 26) for game fish, age 6+.
SMB fish ages > 3 (when determined);
Prep for 2004 individual samples assumed to be fillet.
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Figure J-15.  Lipid-normalized PCB concentrations in bullhead (brown and yellow
bullhead, where available) estimated from the CT 1-D Analysis.

Notes: FCM run TV_EPA040; Deposition model run 35
Model output is autumn averaged PCB concentration (Aug. 28 - Oct. 26) for game fish, age 6+.
SMB fish ages > 3 (when determined);
Prep for 2004 individual samples assumed to be fillet.
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Figure J-16.  Lipid-normalized PCB concentrations in sunfish (pumpkinseed, bluegill,
redbreast sunfish, and redear sunfish, where available)
estimated from the CT 1-D Analysis.
Notes: FCM run TV_EPA040; Deposition model run 35
Model output is autumn averaged PCB concentration (Aug. 28 - Oct. 26) for game fish, age 6+.
SMB fish ages > 3 (when determined);
Prep for 2004 individual samples assumed to be fillet.
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Figure K-1.1-1.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 1 / SED 2.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED1CMSBS_0712-01; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED1CMSLB_0712-19
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED1CMSBS_0712-28; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED1CMSLB_0712-35
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED01_0712-28_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED01_0712-35_low_bound\
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Figure K-1.1-2.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 3.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED3CMSBS_0712-13; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED3CMSLB_0712-20
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED3CMSBS_0712-29; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED3CMSLB_0712-36
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED03_0712-29_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED03_0712-36_low_bound\
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Figure K-1.1-3.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 4.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED4CMSBS_0801-01; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED4CMSLB_0801-03
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED4CMSBS_0802-01; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED4CMSLB_0802-03
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED04_0802-01_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED04_0802-03_low_bound\
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Figure K-1.1-4.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 5.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED5CMSBS_0801-02; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED5CMSLB_0801-04
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED5CMSBS_0802-02; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED5CMSLB_0802-04
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED05_0802-02_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED05_0802-04_low_bound\
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Figure K-1.1-5.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 6.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED6CMSBS_0712-16; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED6CMSLB_0712-23
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED6CMSBS_0810-05; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED6CMSLB_0810-08
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED06_0810-05_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED06_0810-08_low_bound\
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Figure K-1.1-6.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 7.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED7CMSBS_0810-01; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED7CMSLB_0810-03
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED7CMSBS_0810-15; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED7CMSLB_0810-16
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED07_0810-15_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED07_0810-16_low_bound\
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Figure K-1.1-7.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 8.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED8CMSBS_0712-18; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED8CMSLB_0712-25
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED8CMSBS_0810-07; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED8CMSLB_0810-10
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED08_0810-07_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED08_0810-10_low_bound\
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Figure K-1.1-8.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 9.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED9CMSBS_1008-03; Reaches 5/6 (Lower Bound) - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED9CMSLB_1008-04
Reaches 7/8 (Base Case)   - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED9CMSBS_1008-05; Reaches 7/8 (Lower Bound) - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED9CMSLB_1008-06
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED09_1007-1_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED09_1007-2_lower_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_rev3.pro
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Figure K-1.1-9.  Temporal profile of model-predicted annual average water column PCB concentration by subreach under SED 10.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED10CMSBS_1006-01; Reaches 5/6 (Lower Bound) - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED10CMSLB_1006-02
Reaches 7/8 (Base Case)   - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED10CMSBS_1006-03; Reaches 7/8 (Lower Bound) - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED10CMSLB_1006-04
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED10_1006-03_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED10_1006-04_lower_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_wcPCBs_rev3.pro
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Figure K-1.2-1.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 1 / SED 2.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED1CMSLB_0712-19\bins\
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED1CMSBS_0712-28\bins\; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED1CMSLB_0712-35\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED01_0712-28_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED01_0712-35_low_bound\
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Figure K-1.2-1.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 1 / SED 2.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED1CMSLB_0712-19\bins\
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED1CMSBS_0712-28\bins\; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED1CMSLB_0712-35\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED01_0712-28_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED01_0712-35_low_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_rev3.pro
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Figure K-1.2-2.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 3.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED3CMSBS_0712-13\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED3CMSLB_0712-20\bins\
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED3CMSBS_0712-29\bins\; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED3CMSLB_0712-36\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED03_0712-29_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED03_0712-36_low_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_rev3.pro
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Figure K-1.2-2.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 3.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED3CMSBS_0712-13\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED3CMSLB_0712-20\bins\
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED3CMSBS_0712-29\bins\; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED3CMSLB_0712-36\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED03_0712-29_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED03_0712-36_low_bound\
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Figure K-1.2-3.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 4.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED4CMSBS_0801-01\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED4CMSLB_0801-03\bins\
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED4CMSBS_0802-01\bins\; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED4CMSLB_0802-03\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED04_0802-01_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED04_0802-03_low_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_rev3.pro
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Figure K-1.2-3.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 4.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED4CMSBS_0801-01\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED4CMSLB_0801-03\bins\
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED4CMSBS_0802-01\bins\; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED4CMSLB_0802-03\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED04_0802-01_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED04_0802-03_low_bound\
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Figure K-1.2-4.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 5.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED5CMSBS_0801-02\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED5CMSLB_0801-04\bins\
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED5CMSBS_0802-02\bins\; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED5CMSLB_0802-04\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED05_0802-02_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED05_0802-04_low_bound\
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Figure K-1.2-4.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 5.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED5CMSBS_0801-02\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED5CMSLB_0801-04\bins\
Reaches 7/8 (Base Case)   - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED5CMSBS_0802-02\bins\; Reaches 7/8 (Lower Bound) - \\TENMILE\EFDC_Output\r78\CMS\Proj_R78_SED5CMSLB_0802-04\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED05_0802-02_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED05_0802-04_low_bound\
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Figure K-1.2-5.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 6.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED6CMSBS_0712-16\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED6CMSLB_0712-23\bins\
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED6CMSBS_0810-05\bins\; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED6CMSLB_0810-08\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED06_0810-05_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED06_0810-08_low_bound\
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Figure K-1.2-5.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 6.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED6CMSBS_0712-16\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED6CMSLB_0712-23\bins\
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED6CMSBS_0810-05\bins\; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED6CMSLB_0810-08\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED06_0810-05_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED06_0810-08_low_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_rev3.pro
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0 10 20 30 40 50
Year

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
 (

m
g/

kg
)

Reach 8

0 10 20 30 40 50
Year

0.001

0.01

0.1

1

10

Se
di

m
en

t P
C

B
 (

m
g/

kg
)

CT (Bulls Bridge)*

0 10 20 30 40 50
Year

0.001

0.01

0.1

1

10

Se
di

m
en

t P
C

B
 (

m
g/

kg
)

CT (Lake Lillinonah)*

0 10 20 30 40 50
Year

0.001

0.01

0.1

1

10

Se
di

m
en

t P
C

B
 (

m
g/

kg
)

CT (Lake Zoar)*

0 10 20 30 40 50
Year

0.001

0.01

0.1

1

10

Se
di

m
en

t P
C

B
 (

m
g/

kg
)

CT (Lake Housatonic)*



0 10 20 30 40 50
Year

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
 (

m
g/

kg
)

Reach 5A

Base Case
Lower Bound

Surface Sediment (SED 7)

Figure K-1.2-6.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 7.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED7CMSLB_0810-03\bins\
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED7CMSBS_0810-15\bins\; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED7CMSLB_0810-16\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED07_0810-15_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED07_0810-16_low_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_rev3.pro
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Figure K-1.2-6.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 7.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED7CMSLB_0810-03\bins\
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED7CMSBS_0810-15\bins\; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED7CMSLB_0810-16\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED07_0810-15_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED07_0810-16_low_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_rev3.pro
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Figure K-1.2-7.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 8.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED8CMSBS_0712-18\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED8CMSLB_0712-25\bins\
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED8CMSBS_0810-07\bins\; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED8CMSLB_0810-10\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED08_0810-07_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED08_0810-10_low_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_rev3.pro
Fri Oct 08 12:16:53 2010
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Figure K-1.2-7.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 8.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED8CMSBS_0712-18\bins\; Reaches 5/6 (Lower Bound) - \\TENMILE\EFDC_Output\r56\CMS\Proj_R56_SED8CMSLB_0712-25\bins\
Reaches 7/8 (Base Case)   - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED8CMSBS_0810-07\bins\; Reaches 7/8 (Lower Bound) - \\Nas-01-9a-c0\EFDC_Output\r78\CMS\Proj_R78_SED8CMSLB_0810-10\bins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED08_0810-07_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED08_0810-10_low_bound\
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Figure K-1.2-8.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 9.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED9CMSBS_1008-03\bins\; Reaches 5/6 (Lower Bound) - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED9CMSLB_1008-04\b
ins\
Reaches 7/8 (Base Case)   - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED9CMSBS_1008-05\bins\; Reaches 7/8 (Lower Bound) - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED9CMSLB_1008-06\b
ins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED09_1007-1_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED09_1007-2_lower_bound\

wk/if - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\Summary\Temporal_bedPCBs_rev3.pro
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Figure K-1.2-8.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 9.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
Reaches 5/6 (Base Case)   - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED9CMSBS_1008-03\bins\; Reaches 5/6 (Lower Bound) - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r56\CMS\Proj_R56_SED9CMSLB_1008-04\b
ins\
Reaches 7/8 (Base Case)   - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED9CMSBS_1008-05\bins\; Reaches 7/8 (Lower Bound) - \\helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\r78\CMS\Proj_R78_SED9CMSLB_1008-06\b
ins\
CT Impoundments (Base Case) -  H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED09_1007-1_base\
CT Impoundments (Lower Bound)- H:\GENcms\MODEL\Deposition_model\BBD\outputs\Projection\ProjCT_SED09_1007-2_lower_bound\
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Figure K-1.2-9.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 10.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.2-9.  Temporal profile of model-predicted surface (0-6") sediment PCB concentration by subreach under SED 10.

* Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-1.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 1 / SED2.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-1.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 1 / SED2.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-2.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 3.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-2.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 3.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-3.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 4.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-3.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 4.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-4.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 5.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-4.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 5.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis.
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Figure K-1.3-5.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 6.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-5.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 6.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-6.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 7.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-6.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 7.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-7.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 8.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-7.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 8.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-8.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 9.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-8.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 9.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-9.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 10.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.3-9.  Average PCB concentration in largemouth bass (whole body) by subreach under SED 10.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-1.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 1 / SED2.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis

DR - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\cms_alternatives_PSA_CT_suppl.pro
Tue Oct 05 17:51:23 2010

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 5B

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 5C

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 5D

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 6

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 7A

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 7B

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 7C

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 7D



0 10 20 30 40 50
Year

0.1

1

10

100
PC

B
 C

on
ce

nt
ra

tio
n

(m
g/

kg
 w

et
-w

t)
Reach 7E

Largemouth bass (fillets; SED 1 / SED2)

Base Case
Lower Bound

Figure K-1.4-1.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 1 / SED2.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-2.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 3.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-2.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 3.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-3.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 4.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-3.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 4.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-4.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 5.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis

DR - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\cms_alternatives_PSA_CT_suppl.pro
Tue Oct 05 18:47:21 2010

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 5B

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 5C

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 5D

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 6

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 7A

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 7B

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 7C

0 10 20 30 40 50
Year

0.1

1

10

100

PC
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

 w
et

-w
t)

Reach 7D



0 10 20 30 40 50
Year

0.1

1

10

100
PC

B
 C

on
ce

nt
ra

tio
n

(m
g/

kg
 w

et
-w

t)
Reach 7E

Largemouth bass (fillets; SED 5)

Base Case
Lower Bound

Figure K-1.4-4.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 5.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-5.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 6.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-5.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 6.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-6.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 7.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-6.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 7.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-7.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 8.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-7.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 8.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-8.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 9.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-8.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 9.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-9.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 10.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Figure K-1.4-9.  Average PCB concentration in largemouth bass (fillets) by subreach under SED 10.
Notes: Average calculated for fish ages 5 to 9 from days between Aug. 28th through Oct. 26th of each year
Fillet based concentrations were calculated as whole body concentrations divided by 5.0
Results for CT impoundments are highly uncertain as they were estimated from the CT 1-D Analysis
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Run path Base Case:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED3CMSBS_0712-13\
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Run path Base Case:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED4CMSBS_0801-01\
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(SED 5; Reach 5/6; Base Case and Lower Bound).

Run path Base Case:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED5CMSBS_0801-02\
Run path Lower Bound:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED5CMSLB_0801-04\

Note:  Sediment PCB profiles are plotted using individual grid cells 

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\figure_k2_spat_surf_pcb_1st_lst.pro
Fri Oct 08 09:48:23 2010



120 115 110
River Mile

0.001

0.01

0.1

1

10

100

1000

Se
di

m
en

t P
C

B
s 

(m
g/

kg
)

7A 7B 7C 7D 7E 7F 7G 7H 8
CMD EMD WMD GD

Start of Projection
End of Projection (Base Case)
End of Projection (Lower Bound)Figure K-2.1-4b.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 5; Reach 7/8; Base Case and Lower Bound).

Run path Base Case:\\Tenmile\efdc_output\r78\CMS\proj_R78_SED5CMSBS_0802-02\
Run path Lower Bound:\\Tenmile\efdc_output\r78\CMS\Proj_R78_SED5CMSLB_0802-04\

Note:  Sediment PCB profiles are plotted using individual grid cells 
Abbreviations:  CMD=Columbia Mill Dam; EMD=Former Eagle Mill Dam; WMD=Willow Mill Dam; GD=Glendale Dam
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(SED 6; Reach 5/6; Base Case and Lower Bound).

Run path Base Case:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED6CMSBS_0712-16\
Run path Lower Bound:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED6CMSLB_0712-23\

Note:  Sediment PCB profiles are plotted using individual grid cells 
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End of Projection (Base Case)
End of Projection (Lower Bound)Figure K-2.1-5b.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 6; Reach 7/8; Base Case and Lower Bound).

Run path Base Case:\\Nas-01-9a-c0\efdc_output\r78\CMS\Proj_R78_SED6CMSBS_0810-05\
Run path Lower Bound:\\Nas-01-9a-c0\efdc_output\r78\CMS\Proj_R78_SED6CMSLB_0810-08\

Note:  Sediment PCB profiles are plotted using individual grid cells 
Abbreviations:  CMD=Columbia Mill Dam; EMD=Former Eagle Mill Dam; WMD=Willow Mill Dam; GD=Glendale Dam
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End of Projection (Lower Bound)Figure K-2.1-6a.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 7; Reach 5/6; Base Case and Lower Bound).

Run path Base Case:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\
Run path Lower Bound:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSLB_0810-03\

Note:  Sediment PCB profiles are plotted using individual grid cells 
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End of Projection (Base Case)
End of Projection (Lower Bound)Figure K-2.1-6b.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 7; Reach 7/8; Base Case and Lower Bound).

Run path Base Case:\\Nas-01-9a-c0\efdc_output\r78\CMS\Proj_R78_SED7CMSBS_0810-15\
Run path Lower Bound:\\Nas-01-9a-c0\efdc_output\r78\CMS\Proj_R78_SED7CMSLB_0810-16\

Note:  Sediment PCB profiles are plotted using individual grid cells 
Abbreviations:  CMD=Columbia Mill Dam; EMD=Former Eagle Mill Dam; WMD=Willow Mill Dam; GD=Glendale Dam
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End of Projection (Lower Bound)Figure K-2.1-7a.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 8; Reach 5/6; Base Case and Lower Bound).

Run path Base Case:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED8CMSBS_0712-18\
Run path Lower Bound:\\Tenmile\efdc_output\r56\CMS\Proj_R56_SED8CMSLB_0712-25\

Note:  Sediment PCB profiles are plotted using individual grid cells 
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End of Projection (Lower Bound)Figure K-2.1-7b.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 8; Reach 7/8; Base Case and Lower Bound).

Run path Base Case:\\Nas-01-9a-c0\efdc_output\r78\CMS\Proj_R78_SED8CMSBS_0810-07\
Run path Lower Bound:\\Nas-01-9a-c0\efdc_output\r78\CMS\Proj_R78_SED8CMSLB_0810-10\

Note:  Sediment PCB profiles are plotted using individual grid cells 
Abbreviations:  CMD=Columbia Mill Dam; EMD=Former Eagle Mill Dam; WMD=Willow Mill Dam; GD=Glendale Dam
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End of Projection (Lower Bound)Figure K-2.1-8a.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 9; Reach 5/6; Base Case and Lower Bound).

Run path Base Case:\\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSBS_1008-03\
Run path Lower Bound:\\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSLB_1008-04\

Note:  Sediment PCB profiles are plotted using individual grid cells 
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End of Projection (Lower Bound)Figure K-2.1-8b.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 9; Reach 7/8; Base Case and Lower Bound).

Run path Base Case:\\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED9CMSBS_1008-05\
Run path Lower Bound:\\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED9CMSLB_1008-06\

Note:  Sediment PCB profiles are plotted using individual grid cells 
Abbreviations:  CMD=Columbia Mill Dam; EMD=Former Eagle Mill Dam; WMD=Willow Mill Dam; GD=Glendale Dam
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End of Projection (Lower Bound)Figure K-2.1-9a.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 10; Reach 5/6; Base Case and Lower Bound).

Run path Base Case:\\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSBS_1006-01\
Run path Lower Bound:\\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSLB_1006-02\

Note:  Sediment PCB profiles are plotted using individual grid cells 
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End of Projection (Lower Bound)Figure K-2.1-9b.  Spatial profiles of surface sediment (0-6") PCB concentrations 

(SED 10; Reach 7/8; Base Case and Lower Bound).

Run path Base Case:\\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED10CMSBS_1006-03\
Run path Lower Bound:\\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED10CMSLB_1006-04\

Note:  Sediment PCB profiles are plotted using individual grid cells 
Abbreviations:  CMD=Columbia Mill Dam; EMD=Former Eagle Mill Dam; WMD=Willow Mill Dam; GD=Glendale Dam
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Figure K-3.2-1b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 1 / SED 2; Reach 7/8; Base Case).
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Figure K-3.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 3; Reach 5/6; Base Case).
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Figure K-3.2-2b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 3; Reach 7/8; Base Case).
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concentrations compared to IMPGs for human direct contact with sediments
(SED 4; Reach 5/6; Base Case).
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Figure K-3.2-3b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 4; Reach 7/8; Base Case).
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Figure K-3.2-4a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 5; Reach 5/6; Base Case).
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Figure K-3.2-4b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 5; Reach 7/8; Base Case).
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Figure K-3.2-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 6; Reach 5/6; Base Case).
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Figure K-3.2-5b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 6; Reach 7/8; Base Case).
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Figure K-3.2-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 7; Reach 5/6; Base Case).
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Human Direct Contact 
(SED 7; Base Case)

Figure K-3.2-6b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 7; Reach 7/8; Base Case).
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Figure K-3.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 8; Reach 5/6; Base Case).
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Human Direct Contact 
(SED 8; Base Case)

Figure K-3.2-7b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 8; Reach 7/8; Base Case).
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(SED 9; Base Case)

Figure K-3.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 9; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSBS_1008-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:18:22 2010

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 2

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 10 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 9 yrs.
RME (adult) Cancer @ 105 = 13.0ppm; Time to attain = 8 yrs.
CTE (adult) Cancer @ 106 = 28.0ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 3

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 12 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 11 yrs.
RME (adult) Cancer @ 105 = 13.0ppm; Time to attain = 10 yrs.
CTE (adult) Cancer @ 106 = 28.0ppm; Time to attain = 8 yrs.
RME (older child) Non-Cancer = 31.0ppm; Time to attain = 7 yrs.
CTE (older child) Cancer @ 106 = 36.0ppm; Time to attain = 6 yrs.
RME (adult) Non-Cancer = 40.0ppm; Time to attain = 0 yrs.



0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 4

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 12 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 1 yrs.
RME (adult) Cancer @ 105 = 13.0ppm; Time to attain = 0 yrs.

Human Direct Contact 
(SED 9; Base Case)

Figure K-3.2-8b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 9; Reach 7/8; Base Case).
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Human Direct Contact 
(SED 10; Base Case)

Figure K-3.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 10; Reach 5/6; Base Case).
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Human Direct Contact 
(SED 10; Base Case)

Figure K-3.2-9b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 10; Reach 7/8; Base Case).
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Model Extrapolation

Figure K-3.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 1/SED 2; Reach 5/6; Base Case).
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Model Extrapolation

Figure K-3.3-1b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 1/SED 2; Reach 7/8; Base Case).
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Figure K-3.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 3; Reach 5/6; Base Case).
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Figure K-3.3-2b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 3; Reach 7/8; Base Case).

Human Direct Contact
(SED 3; Base Case (Extrapolated))
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Figure K-3.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 4; Reach 5/6; Base Case).

Human Direct Contact
(SED 4; Base Case (Extrapolated))
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Figure K-3.3-3b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 4; Reach 7/8; Base Case).

Human Direct Contact
(SED 4; Base Case (Extrapolated))
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Figure K-3.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 5; Reach 5/6; Base Case).
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(SED 5; Base Case (Extrapolated))
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Figure K-3.3-4b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 5; Reach 7/8; Base Case).

Human Direct Contact
(SED 5; Base Case (Extrapolated))
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Figure K-3.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 6; Reach 5/6; Base Case).

Human Direct Contact
(SED 6; Base Case (Extrapolated))
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Figure K-3.3-5b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 6; Reach 7/8; Base Case).

Human Direct Contact
(SED 6; Base Case (Extrapolated))
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Figure K-3.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 7; Reach 5/6; Base Case).

Human Direct Contact
(SED 7; Base Case (Extrapolated))
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Figure K-3.3-6b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 7; Reach 7/8; Base Case).
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(SED 7; Base Case (Extrapolated))
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Figure K-3.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 8; Reach 5/6; Base Case).
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(SED 8; Base Case (Extrapolated))
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Figure K-3.3-7b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 8; Reach 7/8; Base Case).
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(SED 8; Base Case (Extrapolated))
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Figure K-3.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 9; Reach 5/6; Base Case).
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(SED 9; Base Case (Extrapolated))
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Figure K-3.3-8b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 9; Reach 7/8; Base Case).
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Figure K-3.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 10; Reach 5/6; Base Case).
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Figure K-3.3-9b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for human direct contact with sediments (SED 10; Reach 7/8; Base Case).
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Figure K-3.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-3.4-1b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 1 / SED 2; Reach 7/8; Lower Bound).
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Figure K-3.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 3; Reach 5/6; Lower Bound).
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Figure K-3.4-2b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 3; Reach 7/8; Lower Bound).
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Figure K-3.4-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 4; Reach 5/6; Lower Bound).
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Figure K-3.4-3b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 4; Reach 7/8; Lower Bound).
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Figure K-3.4-4a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 5; Reach 5/6; Lower Bound).
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Figure K-3.4-4b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 5; Reach 7/8; Lower Bound).
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concentrations compared to IMPGs for human direct contact with sediments
(SED 6; Reach 5/6; Lower Bound).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED6CMSLB_0712-23\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:13:35 2010

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 2

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 16 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 15 yrs.
RME (adult) Cancer @ 105 = 13.0ppm; Time to attain = 14 yrs.
CTE (adult) Cancer @ 106 = 28.0ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 3

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 19 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 18 yrs.
RME (adult) Cancer @ 105 = 13.0ppm; Time to attain = 17 yrs.
CTE (adult) Cancer @ 106 = 28.0ppm; Time to attain = 16 yrs.
RME (older child) Non-Cancer = 31.0ppm; Time to attain = 16 yrs.
CTE (older child) Cancer @ 106 = 36.0ppm; Time to attain = 7 yrs.
RME (adult) Non-Cancer = 40.0ppm; Time to attain = 0 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 4

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 19 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 0 yrs.

Human Direct Contact 
(SED 6; Lower Bound)

Figure K-3.4-5b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 6; Reach 7/8; Lower Bound).

Run path:  \\Nas-01-9a-c0\efdc_output\r78\CMS\Proj_R78_SED6CMSLB_0810-08\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:12:02 2010

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 5

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 19 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 6

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 20 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 7

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain >52 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 20 yrs.
RME (adult) Cancer @ 105 = 13.0ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

SA 8

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 21 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 0 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)
SA 1

RME (adult) Cancer @ 106 = 1.3ppm; Time to attain = 11 yrs.
RME (older child) Cancer @ 106 = 4.5ppm; Time to attain = 8 yrs.
RME (adult) Cancer @ 105 = 13.0ppm; Time to attain = 3 yrs.
CTE (adult) Cancer @ 106 = 28.0ppm; Time to attain = 0 yrs.

Human Direct Contact 
(SED 7; Lower Bound)

Figure K-3.4-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 7; Reach 5/6; Lower Bound).
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Figure K-3.4-6b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 7; Reach 7/8; Lower Bound).
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Figure K-3.4-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 8; Reach 5/6; Lower Bound).
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Figure K-3.4-7b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 8; Reach 7/8; Lower Bound).
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Figure K-3.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 9; Reach 5/6; Lower Bound).
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Figure K-3.4-8b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 9; Reach 7/8; Lower Bound).
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Figure K-3.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 10; Reach 5/6; Lower Bound).
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Figure K-3.4-9b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for human direct contact with sediments
(SED 10; Reach 7/8; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED10CMSLB_1006-04\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Benthic Invertebrates 
(SED 1 / SED 2; Base Case)

Figure K-4.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Base Case).
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Figure K-4.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-4.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-4.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-4.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\\bins\
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Figure K-4.2-1b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 7/8; Base Case).

Run path:  \\Tenmile\efdc_output\r78\CMS\Proj_R78_SED1CMSBS_0712-28\\bins\
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Figure K-4.2-1b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 7/8; Base Case).

Run path:  \\Tenmile\efdc_output\r78\CMS\Proj_R78_SED1CMSBS_0712-28\\bins\
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Benthic Invertebrates 
(SED 3; Base Case)

Figure K-4.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
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Figure K-4.2-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 4; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED4CMSBS_0801-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:09:15 2010

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R5A_07

Lower Bound = 3.0ppm; Time to attain = 3 yrs.
Upper Bound = 10.0ppm; Time to attain = 3 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R5A_08

Lower Bound = 3.0ppm; Time to attain = 4 yrs.
Upper Bound = 10.0ppm; Time to attain = 4 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R5A_09

Lower Bound = 3.0ppm; Time to attain = 4 yrs.
Upper Bound = 10.0ppm; Time to attain = 4 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R5A_10

Lower Bound = 3.0ppm; Time to attain = 6 yrs.
Upper Bound = 10.0ppm; Time to attain = 5 yrs.



0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R5A_11

Lower Bound = 3.0ppm; Time to attain = 7 yrs.
Upper Bound = 10.0ppm; Time to attain = 7 yrs.

Benthic Invertebrates 
(SED 4; Base Case)
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(SED 5; Reach 7/8; Base Case).
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Figure K-4.2-4b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 5; Reach 7/8; Base Case).
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Figure K-4.2-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 6; Reach 5/6; Base Case).
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concentrations compared to IMPGs for benthic invertebrates 
(SED 7; Reach 5/6; Base Case).
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(SED 7; Reach 7/8; Base Case).
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Figure K-4.2-6b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 7; Reach 7/8; Base Case).
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Figure K-4.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 8; Reach 5/6; Base Case).
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Figure K-4.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 8; Reach 5/6; Base Case).
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Figure K-4.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 8; Reach 5/6; Base Case).
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Figure K-4.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 8; Reach 5/6; Base Case).
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Figure K-4.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 8; Reach 5/6; Base Case).
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Figure K-4.2-7b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 8; Reach 7/8; Base Case).
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Figure K-4.2-7b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 8; Reach 7/8; Base Case).
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Figure K-4.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 9; Reach 5/6; Base Case).
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Figure K-4.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 9; Reach 5/6; Base Case).
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Figure K-4.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 9; Reach 5/6; Base Case).
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Figure K-4.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 9; Reach 5/6; Base Case).
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Figure K-4.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 9; Reach 5/6; Base Case).
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Figure K-4.2-8b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 9; Reach 7/8; Base Case).
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Figure K-4.2-8b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 9; Reach 7/8; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED9CMSBS_1008-05\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:12:54 2010

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R7G

Lower Bound = 3.0ppm; Time to attain = 13 yrs.
Upper Bound = 10.0ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R7H

Lower Bound = 3.0ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R8

Lower Bound = 3.0ppm; Time to attain = 14 yrs.
Upper Bound = 10.0ppm; Time to attain = 0 yrs.



0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Spatial Bin R5A_01

Lower Bound = 3.0ppm; Time to attain >52 yrs.
Upper Bound = 10.0ppm; Time to attain = 1 yrs.

Benthic Invertebrates 
(SED 10; Base Case)

Figure K-4.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 10; Reach 5/6; Base Case).
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Figure K-4.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 10; Reach 5/6; Base Case).
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Figure K-4.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 10; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSBS_1006-01\\bins\
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Figure K-4.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 10; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSBS_1006-01\\bins\
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(SED 10; Reach 7/8; Base Case).
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Figure K-4.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-4.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 1/SED 2; Reach 5/6; Base Case).
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Figure K-4.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 1/SED 2; Reach 5/6; Base Case).
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Figure K-4.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 1/SED 2; Reach 5/6; Base Case).
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Figure K-4.3-1b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 1/SED 2; Reach 7/8; Base Case).
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Figure K-4.3-1b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 1/SED 2; Reach 7/8; Base Case).
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Figure K-4.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 3; Reach 5/6; Base Case).
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Figure K-4.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 3; Reach 5/6; Base Case).

Benthic Invertebrates
(SED 3; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED3CMSBS_0712-13\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:11:31 2010

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_01

Lower Bound: 3ppm; Time to attain > 250 yrs

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_02

Lower Bound: 3ppm; Time to attain = 125 yrs

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_03

Lower Bound: 3ppm; Time to attain = 61 yrs

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_04

Lower Bound: 3ppm; Time to attain = 112 yrs



0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_05

Lower Bound: 3ppm; Time to attain = 80 yrs

Model Extrapolation

Figure K-4.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 3; Reach 5/6; Base Case).
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Figure K-4.3-2b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 3; Reach 7/8; Base Case).
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Figure K-4.3-2b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 3; Reach 7/8; Base Case).
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Figure K-4.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 4; Reach 5/6; Base Case).
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Figure K-4.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-4.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 4; Reach 5/6; Base Case).

Benthic Invertebrates
(SED 4; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED4CMSBS_0801-01\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:12:57 2010

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_01

IMPG met within 52 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_02

IMPG met within 52 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_03

IMPG met within 52 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_04

IMPG met within 52 yrs. Extrapolation not needed.



0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_05

IMPG met within 52 yrs. Extrapolation not needed.

Model Extrapolation

Figure K-4.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-4.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-4.3-3b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 4; Reach 7/8; Base Case).
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Figure K-4.3-3b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 4; Reach 7/8; Base Case).
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Figure K-4.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 5; Reach 5/6; Base Case).
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Figure K-4.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 5; Reach 5/6; Base Case).
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Figure K-4.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 5; Reach 5/6; Base Case).
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Figure K-4.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 5; Reach 5/6; Base Case).
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Figure K-4.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 5; Reach 5/6; Base Case).
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Figure K-4.3-4b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 5; Reach 7/8; Base Case).
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Figure K-4.3-4b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 5; Reach 7/8; Base Case).
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Figure K-4.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 6; Reach 5/6; Base Case).
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Figure K-4.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 6; Reach 5/6; Base Case).
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Figure K-4.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 6; Reach 5/6; Base Case).
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Figure K-4.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 6; Reach 5/6; Base Case).
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Figure K-4.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 6; Reach 5/6; Base Case).

Benthic Invertebrates
(SED 6; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED6CMSBS_0712-16\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:15:33 2010

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5C_06

IMPG met within 52 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R6

IMPG met within 52 yrs. Extrapolation not needed.



0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R7A

IMPG met within 52 yrs. Extrapolation not needed.

Model Extrapolation

Figure K-4.3-5b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 6; Reach 7/8; Base Case).
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Figure K-4.3-5b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 6; Reach 7/8; Base Case).
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Figure K-4.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 7; Reach 5/6; Base Case).
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Figure K-4.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 7; Reach 5/6; Base Case).
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Figure K-4.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 7; Reach 5/6; Base Case).
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Figure K-4.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 7; Reach 5/6; Base Case).
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Figure K-4.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 7; Reach 5/6; Base Case).
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Figure K-4.3-6b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 7; Reach 7/8; Base Case).
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Figure K-4.3-6b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 7; Reach 7/8; Base Case).
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Figure K-4.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 8; Reach 5/6; Base Case).
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Figure K-4.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 8; Reach 5/6; Base Case).
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Figure K-4.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 8; Reach 5/6; Base Case).

Benthic Invertebrates
(SED 8; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED8CMSBS_0712-18\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:18:41 2010

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_01

IMPG met within 81 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_02

IMPG met within 81 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_03

IMPG met within 81 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_04

IMPG met within 81 yrs. Extrapolation not needed.



0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5B_05

IMPG met within 81 yrs. Extrapolation not needed.

Model Extrapolation

Figure K-4.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 8; Reach 5/6; Base Case).
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Figure K-4.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 8; Reach 5/6; Base Case).
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Figure K-4.3-7b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 8; Reach 7/8; Base Case).
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Figure K-4.3-7b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 8; Reach 7/8; Base Case).
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Figure K-4.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 9; Reach 5/6; Base Case).
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Figure K-4.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 9; Reach 5/6; Base Case).
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Figure K-4.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 9; Reach 5/6; Base Case).
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Figure K-4.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 9; Reach 5/6; Base Case).
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Figure K-4.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 9; Reach 5/6; Base Case).
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Figure K-4.3-8b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 9; Reach 7/8; Base Case).
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Figure K-4.3-8b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 9; Reach 7/8; Base Case).
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Figure K-4.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 10; Reach 5/6; Base Case).

Benthic Invertebrates
(SED 10; Base Case (Extrapolated))

Run path:\\Helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSBS_1006-01\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:21:10 2010

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5A_02

IMPG met within 52 yrs. Extrapolation not needed.

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5A_03

Lower Bound: 3ppm; Time to attain = 59 yrs

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5A_04

Lower Bound: 3ppm; Time to attain > 250 yrs
Upper Bound: 10ppm; Time to attain > 250 yrs

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5A_05

IMPG met within 52 yrs. Extrapolation not needed.



0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R5A_06

IMPG met within 52 yrs. Extrapolation not needed.

Model Extrapolation

Figure K-4.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 10; Reach 5/6; Base Case).
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Figure K-4.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-4.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 10; Reach 5/6; Base Case).
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Figure K-4.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 10; Reach 5/6; Base Case).
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Figure K-4.3-9b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 10; Reach 7/8; Base Case).

Benthic Invertebrates
(SED 10; Base Case (Extrapolated))

Run path:\\Helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED10CMSBS_1006-03\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 12:46:13 2010

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R7B

Lower Bound: 3ppm; Time to attain > 250 yrs

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R7C

Lower Bound: 3ppm; Time to attain > 250 yrs

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R7D

IMPG met within 52 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R7E

IMPG met within 52 yrs. Extrapolation not needed.



0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Spatial Bin R7F

IMPG met within 52 yrs. Extrapolation not needed.

Model Extrapolation

Figure K-4.3-9b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for benthic invertebrates (SED 10; Reach 7/8; Base Case).
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Figure K-4.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-4.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-4.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for benthic invertebrates 
(SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-4.4-1b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
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Figure K-4.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
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Figure K-4.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 3; Reach 5/6; Lower Bound).
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Figure K-4.4-2b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 3; Reach 7/8; Lower Bound).
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concentrations compared to IMPGs for benthic invertebrates 
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Figure K-4.4-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 7; Reach 5/6; Lower Bound).
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(SED 7; Reach 7/8; Lower Bound).
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Figure K-4.4-6b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
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(SED 7; Reach 7/8; Lower Bound).
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Figure K-4.4-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 8; Reach 5/6; Lower Bound).
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(SED 8; Reach 7/8; Lower Bound).
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Figure K-4.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for benthic invertebrates 
(SED 9; Reach 5/6; Lower Bound).
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Figure K-5.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Base Case).
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Figure K-5.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Base Case).
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Figure K-5.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Base Case).
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Figure K-5.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Base Case).
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Figure K-5.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\\bins\
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Figure K-5.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED1CMSBS_0712-01\\bins\
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Amphibians 
(SED 1 / SED 2; Base Case)

Figure K-5.2-1b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 7/8; Base Case).
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Amphibians 
(SED 3; Base Case)

Figure K-5.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Base Case).
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Amphibians 
(SED 3; Base Case)

Figure K-5.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED3CMSBS_0712-13\\bins\
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Fri Oct 08 09:07:32 2010

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_08

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain >52 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_09

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain >52 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_10

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain >52 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_11

IMPG: 3.3ppm; Time to attain = 7 yrs.
IMPG: 5.6ppm; Time to attain = 5 yrs.



0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_12

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 42 yrs.

Amphibians 
(SED 3; Base Case)

Figure K-5.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED3CMSBS_0712-13\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:07:32 2010
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Figure K-5.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Base Case).
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concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Base Case).
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Figure K-5.2-2b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 7/8; Base Case).
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Figure K-5.2-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Base Case).
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Figure K-5.2-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Base Case).
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Figure K-5.2-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED4CMSBS_0801-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:09:17 2010

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_18

IMPG: 3.3ppm; Time to attain = 19 yrs.
IMPG: 5.6ppm; Time to attain = 10 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_19

IMPG: 3.3ppm; Time to attain = 11 yrs.
IMPG: 5.6ppm; Time to attain = 11 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_20

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 35 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_01

IMPG: 3.3ppm; Time to attain = 8 yrs.
IMPG: 5.6ppm; Time to attain = 8 yrs.



0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_02

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 32 yrs.

Amphibians 
(SED 4; Base Case)

Figure K-5.2-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Base Case).
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Figure K-5.2-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Base Case).
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Figure K-5.2-3b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 7/8; Base Case).
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Figure K-5.2-4a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 5; Reach 5/6; Base Case).
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Figure K-5.2-4a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 5; Reach 5/6; Base Case).
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Figure K-5.2-4a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 5; Reach 5/6; Base Case).
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Figure K-5.2-4b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 5; Reach 7/8; Base Case).
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Figure K-5.2-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.2-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.2-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.2-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.2-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.2-5b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 7/8; Base Case).
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concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:14:40 2010

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_02

IMPG: 3.3ppm; Time to attain = 3 yrs.
IMPG: 5.6ppm; Time to attain = 3 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_03

IMPG: 3.3ppm; Time to attain = 4 yrs.
IMPG: 5.6ppm; Time to attain = 4 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_04

IMPG: 3.3ppm; Time to attain = 4 yrs.
IMPG: 5.6ppm; Time to attain = 4 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_06

IMPG: 3.3ppm; Time to attain = 12 yrs.
IMPG: 5.6ppm; Time to attain = 10 yrs.



0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_07

IMPG: 3.3ppm; Time to attain = 12 yrs.
IMPG: 5.6ppm; Time to attain = 4 yrs.

Amphibians 
(SED 7; Base Case)

Figure K-5.2-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Base Case).
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Figure K-5.2-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\\bins\
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Figure K-5.2-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.2-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.2-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.2-6b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 7; Reach 7/8; Base Case).

Run path:  \\Nas-01-9a-c0\efdc_output\r78\CMS\Proj_R78_SED7CMSBS_0810-15\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:12:14 2010



0 10 20 30 40 50 60 70 80
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_01

IMPG: 3.3ppm; Time to attain = 3 yrs.
IMPG: 5.6ppm; Time to attain = 3 yrs.

Amphibians 
(SED 8; Base Case)

Figure K-5.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED8CMSBS_0712-18\\bins\
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Figure K-5.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED8CMSBS_0712-18\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.2-7b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 7/8; Base Case).
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Figure K-5.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Base Case).
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Figure K-5.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSBS_1008-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSBS_1008-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSBS_1008-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSBS_1008-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:18:26 2010
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Figure K-5.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSBS_1008-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.2-8b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 7/8; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED9CMSBS_1008-05\\bins\
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Figure K-5.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Base Case).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSBS_1006-01\\bins\
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Figure K-5.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.2-9b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 7/8; Base Case).
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Figure K-5.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 1/SED 2; Reach 5/6; Base Case).
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Figure K-5.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 1/SED 2; Reach 5/6; Base Case).
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Figure K-5.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 1/SED 2; Reach 5/6; Base Case).
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Figure K-5.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 1/SED 2; Reach 5/6; Base Case).
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Figure K-5.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 3; Reach 5/6; Base Case).
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Figure K-5.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 3; Reach 5/6; Base Case).
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Figure K-5.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 3; Reach 5/6; Base Case).
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Figure K-5.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 3; Reach 5/6; Base Case).
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Figure K-5.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 3; Reach 5/6; Base Case).

Amphibians
(SED 3; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED3CMSBS_0712-13\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:11:57 2010

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Backwater BWL_09

IMPG: 3.3ppm; Time to attain = 239 yrs
IMPG: 5.6ppm; Time to attain = 170 yrs

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Backwater BWL_10

IMPG: 3.3ppm; Time to attain > 250 yrs
IMPG: 5.6ppm; Time to attain = 189 yrs



0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Backwater BWL_11

IMPG met within 52 yrs. Extrapolation not needed.

Model Extrapolation

Figure K-5.3-2b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 3; Reach 7/8; Base Case).
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Figure K-5.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 4; Reach 5/6; Base Case).
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Figure K-5.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 4; Reach 5/6; Base Case).
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Figure K-5.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 4; Reach 5/6; Base Case).
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Figure K-5.3-3b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 4; Reach 7/8; Base Case).
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Figure K-5.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-5.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 5; Reach 5/6; Base Case).
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Figure K-5.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-5.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 5; Reach 5/6; Base Case).
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Figure K-5.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 5; Reach 5/6; Base Case).
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Figure K-5.3-4b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 5; Reach 7/8; Base Case).
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Figure K-5.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-5.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 6; Reach 5/6; Base Case).
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Figure K-5.3-5b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 6; Reach 7/8; Base Case).
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Figure K-5.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 7; Reach 5/6; Base Case).
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Figure K-5.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 7; Reach 5/6; Base Case).
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Figure K-5.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 7; Reach 5/6; Base Case).
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Figure K-5.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 7; Reach 5/6; Base Case).
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Figure K-5.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 7; Reach 5/6; Base Case).
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Figure K-5.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 7; Reach 5/6; Base Case).
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Figure K-5.3-6b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 7; Reach 7/8; Base Case).
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Figure K-5.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-5.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 8; Reach 5/6; Base Case).
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Figure K-5.3-7b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 8; Reach 7/8; Base Case).
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Figure K-5.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-5.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 9; Reach 5/6; Base Case).
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Figure K-5.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 9; Reach 5/6; Base Case).
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Figure K-5.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 9; Reach 5/6; Base Case).
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Figure K-5.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 9; Reach 5/6; Base Case).
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Figure K-5.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 9; Reach 5/6; Base Case).
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Figure K-5.3-8b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 9; Reach 7/8; Base Case).
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Figure K-5.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 10; Reach 5/6; Base Case).

Amphibians
(SED 10; Base Case (Extrapolated))

Run path:\\Helios\D_Drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSBS_1006-01\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:21:36 2010

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Backwater BWL_03

IMPG: 3.3ppm; Time to attain = 53 yrs

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Backwater BWL_04

IMPG: 3.3ppm; Time to attain = 66 yrs

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Backwater BWL_05

IMPG: 3.3ppm; Time to attain = 202 yrs
IMPG: 5.6ppm; Time to attain = 147 yrs

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Backwater BWL_07

IMPG: 3.3ppm; Time to attain > 250 yrs
IMPG: 5.6ppm; Time to attain > 250 yrs



0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Backwater BWL_08

IMPG: 3.3ppm; Time to attain > 250 yrs
IMPG: 5.6ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-5.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 10; Reach 5/6; Base Case).
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Figure K-5.3-9b. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
IMPGs for amphibians (SED 10; Reach 7/8; Base Case).
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Figure K-5.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-5.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-5.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-5.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-5.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-5.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 5/6; Lower Bound).
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Figure K-5.4-1b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 1 / SED 2; Reach 7/8; Lower Bound).
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concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Lower Bound).
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Figure K-5.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Lower Bound).
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Figure K-5.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Lower Bound).
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Figure K-5.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Lower Bound).
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Figure K-5.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Lower Bound).
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Figure K-5.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 5/6; Lower Bound).
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Figure K-5.4-2b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 3; Reach 7/8; Lower Bound).
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Figure K-5.4-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Lower Bound).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED4CMSLB_0801-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:10:07 2010

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_02

IMPG: 3.3ppm; Time to attain = 3 yrs.
IMPG: 5.6ppm; Time to attain = 3 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_03

IMPG: 3.3ppm; Time to attain = 3 yrs.
IMPG: 5.6ppm; Time to attain = 3 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_04

IMPG: 3.3ppm; Time to attain = 3 yrs.
IMPG: 5.6ppm; Time to attain = 3 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_06

IMPG: 3.3ppm; Time to attain = 16 yrs.
IMPG: 5.6ppm; Time to attain = 10 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_07

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 4 yrs.

Amphibians 
(SED 4; Lower Bound)

Figure K-5.4-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Lower Bound).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED4CMSLB_0801-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:10:07 2010

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_08

IMPG: 3.3ppm; Time to attain = 11 yrs.
IMPG: 5.6ppm; Time to attain = 11 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_09

IMPG: 3.3ppm; Time to attain = 11 yrs.
IMPG: 5.6ppm; Time to attain = 11 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_10

IMPG: 3.3ppm; Time to attain = 11 yrs.
IMPG: 5.6ppm; Time to attain = 11 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_11

IMPG: 3.3ppm; Time to attain = 6 yrs.
IMPG: 5.6ppm; Time to attain = 5 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_12

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 37 yrs.

Amphibians 
(SED 4; Lower Bound)

Figure K-5.4-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Lower Bound).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED4CMSLB_0801-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:10:07 2010

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_13

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain >52 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_14

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain >52 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_15

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 51 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_16

IMPG: 3.3ppm; Time to attain = 25 yrs.
IMPG: 5.6ppm; Time to attain = 17 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_17

IMPG: 3.3ppm; Time to attain = 14 yrs.
IMPG: 5.6ppm; Time to attain = 5 yrs.

Amphibians 
(SED 4; Lower Bound)

Figure K-5.4-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Lower Bound).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED4CMSLB_0801-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:10:07 2010

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_18

IMPG: 3.3ppm; Time to attain = 19 yrs.
IMPG: 5.6ppm; Time to attain = 10 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_19

IMPG: 3.3ppm; Time to attain = 11 yrs.
IMPG: 5.6ppm; Time to attain = 11 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_20

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 34 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_01

IMPG: 3.3ppm; Time to attain = 8 yrs.
IMPG: 5.6ppm; Time to attain = 8 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_02

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 32 yrs.

Amphibians 
(SED 4; Lower Bound)

Figure K-5.4-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 4; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for amphibians (SED 5; Reach 5/6; Lower Bound).
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Figure K-5.4-4a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 5; Reach 5/6; Lower Bound).
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Figure K-5.4-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 5/6; Lower Bound).
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Figure K-5.4-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 5/6; Lower Bound).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED6CMSLB_0712-23\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:13:40 2010

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_03

IMPG: 3.3ppm; Time to attain = 13 yrs.
IMPG: 5.6ppm; Time to attain = 13 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_04

IMPG: 3.3ppm; Time to attain = 14 yrs.
IMPG: 5.6ppm; Time to attain = 14 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_05

IMPG: 3.3ppm; Time to attain = 14 yrs.
IMPG: 5.6ppm; Time to attain = 14 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_07

IMPG: 3.3ppm; Time to attain = 15 yrs.
IMPG: 5.6ppm; Time to attain = 15 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_08

IMPG: 3.3ppm; Time to attain = 15 yrs.
IMPG: 5.6ppm; Time to attain = 15 yrs.

Amphibians 
(SED 6; Lower Bound)

Figure K-5.4-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 5/6; Lower Bound).
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Figure K-5.4-5b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 6; Reach 7/8; Lower Bound).
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concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Lower Bound).
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Figure K-5.4-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for amphibians (SED 7; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Lower Bound).
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Figure K-5.4-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Lower Bound).
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Figure K-5.4-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Lower Bound).
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Figure K-5.4-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Lower Bound).
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Figure K-5.4-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 5/6; Lower Bound).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED8CMSLB_0712-25\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.4-7b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 8; Reach 7/8; Lower Bound).
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Figure K-5.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSLB_1008-04\\bins\
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Figure K-5.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSLB_1008-04\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSLB_1008-04\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_13

IMPG: 3.3ppm; Time to attain = 7 yrs.
IMPG: 5.6ppm; Time to attain = 7 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_14

IMPG: 3.3ppm; Time to attain = 7 yrs.
IMPG: 5.6ppm; Time to attain = 7 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_15

IMPG: 3.3ppm; Time to attain = 7 yrs.
IMPG: 5.6ppm; Time to attain = 7 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_16

IMPG: 3.3ppm; Time to attain = 8 yrs.
IMPG: 5.6ppm; Time to attain = 8 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWS_17

IMPG: 3.3ppm; Time to attain = 8 yrs.
IMPG: 5.6ppm; Time to attain = 6 yrs.

Amphibians 
(SED 9; Lower Bound)

Figure K-5.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSLB_1008-04\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:18:52 2010
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Figure K-5.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSLB_1008-04\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:18:52 2010
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Figure K-5.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSLB_1008-04\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:18:52 2010
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Figure K-5.4-8b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 9; Reach 7/8; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R78\CMS\Proj_R78_SED9CMSLB_1008-06\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSLB_1006-02\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:19:40 2010
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Figure K-5.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSLB_1006-02\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Lower Bound).
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Figure K-5.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSLB_1006-02\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-5.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Lower Bound).

Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSLB_1006-02\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:19:41 2010

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_03

IMPG: 3.3ppm; Time to attain = 52 yrs.
IMPG: 5.6ppm; Time to attain = 22 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_04

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain = 30 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_05

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain >52 yrs.

0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_07

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain >52 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Backwater BWL_08

IMPG: 3.3ppm; Time to attain >52 yrs.
IMPG: 5.6ppm; Time to attain >52 yrs.

Amphibians 
(SED 10; Lower Bound)

Figure K-5.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 5/6; Lower Bound).
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Figure K-5.4-9b.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for amphibians (SED 10; Reach 7/8; Lower Bound).
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Figure K-6.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 1 / SED 2; Reach 5/6; Base Case).
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Figure K-6.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 1 / SED 2; Reach 5/6; Base Case).
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Figure K-6.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 3; Reach 5/6; Base Case).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED3CMSBS_0712-13\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
Fri Oct 08 09:07:34 2010

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

KM 2

Target Level: 1.0ppm; Time to attain >52 yrs.
Target Level: 3.0ppm; Time to attain = 26 yrs.
Target Level: 5.0ppm; Time to attain = 6 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

KM 3

Target Level: 1.0ppm; Time to attain >52 yrs.
Target Level: 3.0ppm; Time to attain = 4 yrs.
Target Level: 5.0ppm; Time to attain = 4 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

KM 4

Target Level: 1.0ppm; Time to attain = 6 yrs.
Target Level: 3.0ppm; Time to attain = 6 yrs.
Target Level: 5.0ppm; Time to attain = 6 yrs.

0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

KM 5

Target Level: 1.0ppm; Time to attain = 7 yrs.
Target Level: 3.0ppm; Time to attain = 7 yrs.
Target Level: 5.0ppm; Time to attain = 7 yrs.



0 10 20 30 40 50
Years

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

KM 6

Target Level: 1.0ppm; Time to attain >52 yrs.
Target Level: 3.0ppm; Time to attain >52 yrs.
Target Level: 5.0ppm; Time to attain >52 yrs.

Insectivorous Birds 
(SED 3; Base Case)

Figure K-6.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 3; Reach 5/6; Base Case).
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Figure K-6.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 1/SED 2; Reach 5/6; Base Case).

Insectivorous Birds
(SED 1/SED 2; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED1CMSBS_0712-01\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:10:22 2010

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

KM 12

Target Level: 1.0ppm; Time to attain > 250 yrs
Target Level: 3.0ppm; Time to attain = 231 yrs
Target Level: 5.0ppm; Time to attain = 181 yrs



0 4 8 12 16 20 24 28 32 36 40 44 48 52
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

KM 1

IMPG met within 52 yrs. Extrapolation not needed.

Model Extrapolation
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Figure K-6.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-6.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 3; Reach 5/6; Base Case).
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Figure K-6.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 4; Reach 5/6; Base Case).
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Figure K-6.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 4; Reach 5/6; Base Case).
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Figure K-6.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 4; Reach 5/6; Base Case).
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Figure K-6.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 5; Reach 5/6; Base Case).
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Figure K-6.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 5; Reach 5/6; Base Case).
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Figure K-6.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 5; Reach 5/6; Base Case).
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Figure K-6.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 6; Reach 5/6; Base Case).
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Figure K-6.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Insectivorous Birds
(SED 7; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED7CMSBS_0810-01\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:17:04 2010

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

KM 2

IMPG met within 56 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

KM 3

IMPG met within 56 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

KM 4

IMPG met within 56 yrs. Extrapolation not needed.

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

KM 5

IMPG met within 56 yrs. Extrapolation not needed.



0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

KM 6

IMPG met within 56 yrs. Extrapolation not needed.

Model Extrapolation
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Figure K-6.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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sediment target levels for insectivorous birds (wood duck) (SED 8; Reach 5/6; Base Case).
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Figure K-6.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
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Figure K-6.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 9; Reach 5/6; Base Case).
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Figure K-6.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 9; Reach 5/6; Base Case).
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Figure K-6.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 9; Reach 5/6; Base Case).
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Figure K-6.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for insectivorous birds (wood duck) (SED 10; Reach 5/6; Base Case).
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concentrations compared to IMPGs for insectivorous birds (wood duck) 
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(SED 5; Reach 5/6; Lower Bound).
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(SED 6; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 6; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for insectivorous birds (wood duck) 
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Figure K-6.4-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 7; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 8; Reach 5/6; Lower Bound).
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Figure K-6.4-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 8; Reach 5/6; Lower Bound).
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concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 8; Reach 5/6; Lower Bound).
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Figure K-6.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 9; Reach 5/6; Lower Bound).
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Figure K-6.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 9; Reach 5/6; Lower Bound).
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Figure K-6.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 10; Reach 5/6; Lower Bound).
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Figure K-6.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 10; Reach 5/6; Lower Bound).
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Figure K-6.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for insectivorous birds (wood duck) 
(SED 10; Reach 5/6; Lower Bound).
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Figure K-7.2-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 1 / SED 2; Reach 5/6; Base Case).
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Figure K-7.2-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 3; Reach 5/6; Base Case).
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Figure K-7.2-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 4; Reach 5/6; Base Case).
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Figure K-7.2-4a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 5; Reach 5/6; Base Case).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED5CMSBS_0801-02\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Figure K-7.2-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 6; Reach 5/6; Base Case).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED6CMSBS_0712-16\\bins\
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Figure K-7.2-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 7; Reach 5/6; Base Case).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSBS_0810-01\\bins\
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(SED 8; Base Case)

Figure K-7.2-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 8; Reach 5/6; Base Case).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED8CMSBS_0712-18\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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(SED 9; Base Case)

Figure K-7.2-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 9; Reach 5/6; Base Case).
Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSBS_1008-03\\bins\
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Piscivorous Mammals 
(SED 10; Base Case)

Figure K-7.2-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 10; Reach 5/6; Base Case).
Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSBS_1006-01\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Model Extrapolation

Figure K-7.3-1a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 1/SED 2; Reach 5/6; Base Case).
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(SED 1/SED 2; Base Case (Extrapolated))
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Figure K-7.3-2a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 3; Reach 5/6; Base Case).
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(SED 3; Base Case (Extrapolated))
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Figure K-7.3-3a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 4; Reach 5/6; Base Case).
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(SED 4; Base Case (Extrapolated))
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Figure K-7.3-4a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 5; Reach 5/6; Base Case).

Piscivorous Mammals
(SED 5; Base Case (Extrapolated))
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Figure K-7.3-5a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 6; Reach 5/6; Base Case).
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(SED 6; Base Case (Extrapolated))
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Figure K-7.3-6a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 7; Reach 5/6; Base Case).
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(SED 7; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED7CMSBS_0810-01\bins\

NDK - H:\GENcms\MODEL\EPA_EFDC\Post_Processors\IMPG_attain\plot_temp_toppcb_071012_impgatt_fff.pro
Fri Oct 01 11:17:07 2010

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Reaches 5C/5D/6

IMPG met within 56 yrs. Extrapolation not needed.



0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Years

0.0001

0.001

0.01

0.1

1

10

100

Se
di

m
en

t P
C

B
s

(m
g/

kg
)

Reaches 5A/5B

IMPG met within 81 yrs. Extrapolation not needed.

Model Extrapolation

Figure K-7.3-7a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 8; Reach 5/6; Base Case).
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(SED 8; Base Case (Extrapolated))

Run path:\\Tenmile\EFDC_Output\R56\CMS\Proj_R56_SED8CMSBS_0712-18\bins\
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Figure K-7.3-8a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 9; Reach 5/6; Base Case).
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(SED 9; Base Case (Extrapolated))
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Figure K-7.3-9a. Extrapolated temporal trend of surface sediment (0-6") PCBs compared to
sediment target levels for piscivorous mammals (SED 10; Reach 5/6; Base Case).
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(SED 10; Base Case (Extrapolated))
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Piscivorous Mammals 
(SED 1 / SED 2; Lower Bound)

Figure K-7.4-1a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 1 / SED 2; Reach 5/6; Lower Bound).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED1CMSLB_0712-19\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Piscivorous Mammals 
(SED 3; Lower Bound)

Figure K-7.4-2a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 3; Reach 5/6; Lower Bound).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED3CMSLB_0712-20\\bins\
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Piscivorous Mammals 
(SED 4; Lower Bound)

Figure K-7.4-3a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 4; Reach 5/6; Lower Bound).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED4CMSLB_0801-03\\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\Figure_k3_temp_reach.pro
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Reaches 5C/5D/6

Target Level: 1.0ppm; Time to attain = 15 yrs.
Target Level: 3.0ppm; Time to attain = 14 yrs.
Target Level: 5.0ppm; Time to attain = 14 yrs.
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Reaches 5A/5B

Target Level: 1.0ppm; Time to attain = 12 yrs.
Target Level: 3.0ppm; Time to attain = 9 yrs.
Target Level: 5.0ppm; Time to attain = 7 yrs.

Piscivorous Mammals 
(SED 5; Lower Bound)

Figure K-7.4-4a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 5; Reach 5/6; Lower Bound).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED5CMSLB_0801-04\\bins\
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Reaches 5C/5D/6

Target Level: 1.0ppm; Time to attain = 18 yrs.
Target Level: 3.0ppm; Time to attain = 17 yrs.
Target Level: 5.0ppm; Time to attain = 16 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Reaches 5A/5B

Target Level: 1.0ppm; Time to attain = 12 yrs.
Target Level: 3.0ppm; Time to attain = 9 yrs.
Target Level: 5.0ppm; Time to attain = 7 yrs.

Piscivorous Mammals 
(SED 6; Lower Bound)

Figure K-7.4-5a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 6; Reach 5/6; Lower Bound).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED6CMSLB_0712-23\\bins\
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Reaches 5C/5D/6

Target Level: 1.0ppm; Time to attain = 18 yrs.
Target Level: 3.0ppm; Time to attain = 18 yrs.
Target Level: 5.0ppm; Time to attain = 17 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Reaches 5A/5B

Target Level: 1.0ppm; Time to attain = 14 yrs.
Target Level: 3.0ppm; Time to attain = 11 yrs.
Target Level: 5.0ppm; Time to attain = 9 yrs.

Piscivorous Mammals 
(SED 7; Lower Bound)

Figure K-7.4-6a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 7; Reach 5/6; Lower Bound).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED7CMSLB_0810-03\\bins\
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Reaches 5C/5D/6

Target Level: 1.0ppm; Time to attain = 22 yrs.
Target Level: 3.0ppm; Time to attain = 21 yrs.
Target Level: 5.0ppm; Time to attain = 20 yrs.
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Reaches 5A/5B

Target Level: 1.0ppm; Time to attain = 16 yrs.
Target Level: 3.0ppm; Time to attain = 13 yrs.
Target Level: 5.0ppm; Time to attain = 11 yrs.

Piscivorous Mammals 
(SED 8; Lower Bound)

Figure K-7.4-7a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 8; Reach 5/6; Lower Bound).
Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED8CMSLB_0712-25\\bins\
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Reaches 5C/5D/6

Target Level: 1.0ppm; Time to attain = 36 yrs.
Target Level: 3.0ppm; Time to attain = 33 yrs.
Target Level: 5.0ppm; Time to attain = 28 yrs.
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Reaches 5A/5B

Target Level: 1.0ppm; Time to attain = 6 yrs.
Target Level: 3.0ppm; Time to attain = 5 yrs.
Target Level: 5.0ppm; Time to attain = 4 yrs.

Piscivorous Mammals 
(SED 9; Lower Bound)

Figure K-7.4-8a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 9; Reach 5/6; Lower Bound).
Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED9CMSLB_1008-04\\bins\
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Reaches 5C/5D/6

Target Level: 1.0ppm; Time to attain = 11 yrs.
Target Level: 3.0ppm; Time to attain = 11 yrs.
Target Level: 5.0ppm; Time to attain = 11 yrs.



0 10 20 30 40 50
Years

0.0001

0.001

0.01

0.1

1

10

100

D
ai

ly
 A

ve
ra

ge
 S

ed
im

en
t P

C
B

s 
(m

g/
kg

)

Reaches 5A/5B

Target Level: 1.0ppm; Time to attain >52 yrs.
Target Level: 3.0ppm; Time to attain >52 yrs.
Target Level: 5.0ppm; Time to attain >52 yrs.

Piscivorous Mammals 
(SED 10; Lower Bound)

Figure K-7.4-9a.  Temporal profiles of model-predicted surface (0-6") sediment PCB
concentrations compared to IMPGs for piscivorous mammals 
(SED 10; Reach 5/6; Lower Bound).
Run path:  \\Helios\d_drive\Jobs\GENcms\MODEL\EFDC_OUTPUT\R56\CMS\Proj_R56_SED10CMSLB_1006-02\\bins\
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Reaches 5C/5D/6

Target Level: 1.0ppm; Time to attain >52 yrs.
Target Level: 3.0ppm; Time to attain >52 yrs.
Target Level: 5.0ppm; Time to attain >52 yrs.
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Reach 5A

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-1a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 1 / SED 2; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5B

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5C

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5D

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 6

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-1b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 1 / SED 2; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 11:07:34 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5A

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-1c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5B

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5C

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5D

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 6

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.1-1d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-1e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-1e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 15:24:47 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7A

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7B

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 34 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-1f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 1 / SED 2; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 8

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-1f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 1 / SED 2; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-1g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-1g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7B

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7D

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 38 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7E

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.1-1h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7G

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7H

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 8

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.1-1h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-1i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 1 / SED 2; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-1j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 1 / SED 2; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 26 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 5 yrs.

Figure K-8.1-1k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 1 / SED 2; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-1l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 1 / SED 2; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-2a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 3; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 26 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-2b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 3; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-2c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.

Figure K-8.1-2d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-2e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 3; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-2e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 3; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-2f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 3; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-2f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 3; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-2g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-2g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 26 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 38 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 23 yrs.

Figure K-8.1-2h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 34 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 15 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.1-2h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 22 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 17 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 34 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 12 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 12 yrs.

Figure K-8.1-2i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 3; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 22:25:30 2010



0 10 20 30 40 50
Years

0.001

0.01

0.1

1
L

ar
ge

m
ou

th
 B

as
s 

PC
B

s 
(m

g/
kg

 w
et

-w
ei

gh
t)

Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 37 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 23 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-2j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 3; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 12 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 12 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 13 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 5 yrs.

Figure K-8.1-2k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 3; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 26 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 14 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 13 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-2l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 3; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-3a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 4; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 27 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 22 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 17 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 21 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.

Figure K-8.1-3b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 4; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-3c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 16 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 17 yrs.

Figure K-8.1-3d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-3e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 4; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 16:07:56 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-3e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 4; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-3f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 4; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 37 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-3f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 4; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 50 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-3g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 25 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 21 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-3g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 36 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.

Figure K-8.1-3h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 38 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 17 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 3 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 17 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 33 yrs.

Figure K-8.1-3h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 37 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 19 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 51 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 17 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 11 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 33 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 11 yrs.

Figure K-8.1-3i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 4; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-3j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 4; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 22:34:44 2010



0 10 20 30 40 50
Years

0.001

0.01

0.1

1
L

ar
ge

m
ou

th
 B

as
s 

PC
B

s 
(m

g/
kg

 w
et

-w
ei

gh
t)

Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 8 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 11 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 11 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

Figure K-8.1-3k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 4; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 18 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 16 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 16 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-3l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 4; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 22:34:44 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-4a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 5; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 27 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 21 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 22 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 23 yrs.

Figure K-8.1-4b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 5; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 21 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-4c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.

Figure K-8.1-4d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-4e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 5; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-4e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 5; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 36 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 48 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-4f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 5; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 51 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 51 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.

Figure K-8.1-4f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 5; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 38 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-4g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 25 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-4g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 23 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.

Figure K-8.1-4h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 36 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 3 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.

Figure K-8.1-4h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 40 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 21 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 33 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 19 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 15 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 11 yrs.

Figure K-8.1-4i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 5; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 21 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-4j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 5; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 8 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 51 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 50 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 11 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

Figure K-8.1-4k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 5; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 21 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 18 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 18 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-4l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 5; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-5a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 6; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 26 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 21 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 22 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.

Figure K-8.1-5b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 6; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 21 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-5c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.

Figure K-8.1-5d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-5e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 6; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-5e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 6; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 33 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 41 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 23 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.

Figure K-8.1-5f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 6; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 41 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 37 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 25 yrs.

Figure K-8.1-5f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 6; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-5g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-5g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 51 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.

Figure K-8.1-5h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 16:52:24 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 32 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.

Figure K-8.1-5h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 36 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 28 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 22 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 25 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 20 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 19 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 19 yrs.

Figure K-8.1-5i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 6; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 23 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-5j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 6; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 18 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain = 51 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 38 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 37 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 5 yrs.

Figure K-8.1-5k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 6; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 21 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-5l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 6; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 6; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 53 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.

Figure K-8.1-6a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 7; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 39 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 21 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 26 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 53 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 27 yrs.

Figure K-8.1-6b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 7; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.

Figure K-8.1-6c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 12:16:28 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 12 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 16 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 23 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.

Figure K-8.1-6d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7B

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7C

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7D

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7E

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.

Figure K-8.1-6e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 7; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7H

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 8

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.

Figure K-8.1-6e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 7; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 39 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 51 yrs.
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Reach 7B

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 32 yrs.
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Reach 7C

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 32 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 33 yrs.
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Reach 7D

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 56 yrs.
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Reach 7E

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 32 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 34 yrs.

Figure K-8.1-6f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 7; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 56 yrs.
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Reach 7G

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 33 yrs.
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Reach 7H

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 33 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 38 yrs.
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Reach 8

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 31 yrs.

Figure K-8.1-6f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 7; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 34 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7B

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 30 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7D

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7E

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 30 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.

Figure K-8.1-6g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 17:15:32 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 32 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7G

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 29 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7H

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 30 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 8

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 29 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.

Figure K-8.1-6g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 35 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 33 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.
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Reach 7B

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.
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Reach 7C

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 30 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 26 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 27 yrs.
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Reach 7E

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 29 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 26 yrs.

Figure K-8.1-6h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 35 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 30 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.
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Reach 7G

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 29 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 26 yrs.
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Reach 7H

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 3 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 29 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.
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Reach 8

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 29 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 27 yrs.

Figure K-8.1-6h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 38 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 33 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 26 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 30 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 24 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 28 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 13 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 12 yrs.

Figure K-8.1-6i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 7; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 28 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 26 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 24 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 24 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-6j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 7; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain = 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 25 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 41 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 13 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 5 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 40 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 12 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

Figure K-8.1-6k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 7; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 27 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 25 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 15 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 14 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-6l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 7; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 74 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 70 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 51 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.

Figure K-8.1-7a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 8; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 74 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 39 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 70 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 23 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 32 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 32 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 32 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 42 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 37 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 51 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 42 yrs.

Figure K-8.1-7b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 8; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 31 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 76 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 31 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 41 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.

Figure K-8.1-7c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 13 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 31 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 28 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 31 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 29 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 41 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 37 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 41 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 40 yrs.

Figure K-8.1-7d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7B

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 46 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7C

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7D

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7E

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 64 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.

Figure K-8.1-7e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 8; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7G

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7H

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 8

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 63 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.

Figure K-8.1-7e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 8; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 44 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 48 yrs.
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Reach 7B

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 43 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 46 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 43 yrs.
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Reach 7C

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 45 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 13 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 45 yrs.
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Reach 7D

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 81 yrs.
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Reach 7E

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 45 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 64 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 45 yrs.

Figure K-8.1-7f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 8; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 17:47:17 2010



0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 48 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 61 yrs.
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Reach 7G

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 47 yrs.
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Reach 7H

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 47 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 48 yrs.
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Reach 8

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 53 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 63 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 54 yrs.

Figure K-8.1-7f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 8; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 43 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7B

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 43 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 70 yrs.
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Reach 7C

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7D

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 76 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7E

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.

Figure K-8.1-7g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 45 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7G

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 45 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7H

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 46 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 8

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 53 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.

Figure K-8.1-7g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 43 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 42 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 39 yrs.
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Reach 7B

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 43 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 42 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 41 yrs.
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Reach 7C

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 44 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 42 yrs.
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Reach 7D

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 60 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 42 yrs.
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Reach 7E

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 44 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 40 yrs.

Figure K-8.1-7h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 33 yrs.

0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 45 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 42 yrs.
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Reach 7H

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 45 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 32 yrs.
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Reach 8

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 53 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 50 yrs.

Figure K-8.1-7h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 60 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 34 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 57 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 55 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 31 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 54 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 17 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 41 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 17 yrs.

Figure K-8.1-7i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 8; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 54 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 36 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 31 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 7 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 31 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-7j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 8; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain = 79 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 39 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 15 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain = 68 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 32 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 62 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 7 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 62 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.

Figure K-8.1-7k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 8; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 39 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 32 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 26 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-7l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 8; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 51 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-8a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 9; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 35 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 38 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 34 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 51 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 16 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 17 yrs.

Figure K-8.1-8b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 9; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-8c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 10 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 14 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 12 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.

Figure K-8.1-8d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-8e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 9; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-8e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 9; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 37 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 48 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 16 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 18 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 17 yrs.

Figure K-8.1-8f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 9; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 39 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 18 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 35 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 19 yrs.

Figure K-8.1-8f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 9; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-8g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 21 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-8g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 15 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.

Figure K-8.1-8h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 16 yrs.

Figure K-8.1-8h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 13 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 25 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 16 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 15 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 13 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 13 yrs.

Figure K-8.1-8i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 9; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 13 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 15 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 15 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-8j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 9; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 23:24:48 2010



0 10 20 30 40 50
Years

0.001

0.01

0.1

1
L

ar
ge

m
ou

th
 B

as
s 

PC
B

s 
(m

g/
kg

 w
et

-w
ei

gh
t)

Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 13 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain = 50 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 36 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 13 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 35 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 13 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 8 yrs.

Figure K-8.1-8k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 9; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 16 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 14 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 14 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-8l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 9; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-9a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 10; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 36 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 25 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-9b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 10; Reach 5/6; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-9c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.1-9d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 5/6; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 13:00:11 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-9e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 10; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.1-9e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 10; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 36 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-9f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 10; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.1-9f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 10; Reach 7/8; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-9g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.1-9g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.1-9h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 3 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.1-9h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 7/8; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 27 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 26 yrs.

Figure K-8.1-9i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 10; CT; Base Case).

Human Fish Consumption (Deterministic RME)
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.1-9j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 10; CT; Base Case).

Human Fish Consumption (Deterministic CTE)
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 17 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 41 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 37 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

Figure K-8.1-9k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 10; CT; Base Case).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 41 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 37 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.1-9l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 10; CT; Base Case).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Base Case)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-1a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 5C

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 5D

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 6

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 5A

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 82 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-1b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 123 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 5C

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 98 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 5D

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 136 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 6

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 132 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 5A

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 240 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-1c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 5C

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 5D

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 6

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 5A

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 249 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 71 yrs
Non-Cancer Child=0.71ppm; Time to attain = 232 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 174 yrs

Model Extrapolation

Figure K-8.2-1d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 107 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain > 250 yrs
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Reach 5C

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 81 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 226 yrs
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Reach 5D

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 122 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 249 yrs
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Reach 6

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 113 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-1e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7F

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-1e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7H

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 8

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 78 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-1f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 69 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 78 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 64 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7F

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 231 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 244 yrs

Model Extrapolation

Figure K-8.2-1f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Base Case (Extrapolated))
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Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
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Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
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Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 214 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 226 yrs
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Reach 8

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-1g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Base Case (Extrapolated))
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
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Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 232 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 205 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-1g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Base Case (Extrapolated))
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Cancer @ 10-4=0.64ppm; Time to attain = 188 yrs
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Reach 8

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 233 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 63 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 192 yrs

Model Extrapolation

Figure K-8.2-1h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Base Case (Extrapolated))
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Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 52 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 201 yrs
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Reach 7C

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 62 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 202 yrs
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Reach 7D

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 206 yrs
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Reach 7E

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 243 yrs
Non-Cancer Child=0.71ppm; Time to attain = 222 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 149 yrs
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Reach 7F

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 216 yrs
Non-Cancer Child=0.71ppm; Time to attain = 195 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 122 yrs

Model Extrapolation

Figure K-8.2-1h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain = 231 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 145 yrs
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Reach 7H

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 199 yrs
Non-Cancer Child=0.71ppm; Time to attain = 178 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 106 yrs
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Reach 8

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 246 yrs
Non-Cancer Child=0.71ppm; Time to attain = 222 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 141 yrs
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Bulls Bridge

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 230 yrs
Non-Cancer Child=0.026ppm; Time to attain = 203 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 128 yrs

Model Extrapolation

Figure K-8.2-1i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 1 / SED 2; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Base Case (Extrapolated))
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Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
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Non-Cancer Adult=0.062ppm; Time to attain = 98 yrs
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Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 170 yrs
Non-Cancer Child=0.026ppm; Time to attain = 143 yrs
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Lake Housatonic

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 167 yrs
Non-Cancer Child=0.026ppm; Time to attain = 140 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 65 yrs
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Bulls Bridge

Cancer @ 10-6=0.049ppm; Time to attain = 148 yrs

Model Extrapolation

Figure K-8.2-1j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 1 / SED 2; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Base Case (Extrapolated))
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Lake Lillinonah

Cancer @ 10-6=0.049ppm; Time to attain = 119 yrs
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Lake Zoar

Cancer @ 10-6=0.049ppm; Time to attain = 89 yrs
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Lake Housatonic

Cancer @ 10-6=0.049ppm; Time to attain = 85 yrs
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Bulls Bridge

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 125 yrs
Non-Cancer Child=0.059ppm; Time to attain = 132 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 71 yrs

Model Extrapolation

Figure K-8.2-1k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 1 / SED 2; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Base Case (Extrapolated))
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Lake Lillinonah

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 96 yrs
Non-Cancer Child=0.059ppm; Time to attain = 103 yrs
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 66 yrs
Non-Cancer Child=0.059ppm; Time to attain = 73 yrs
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 62 yrs
Non-Cancer Child=0.059ppm; Time to attain = 69 yrs
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Cancer @ 10-6=0.057ppm; Time to attain = 135 yrs

Model Extrapolation

Figure K-8.2-1l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 1 / SED 2; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 21:41:16 2010

0 20 40 60 80 100
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Lillinonah

Cancer @ 10-6=0.057ppm; Time to attain = 106 yrs
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Lake Housatonic

Cancer @ 10-6=0.057ppm; Time to attain = 72 yrs
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Reach 5A

Cancer @ 10-6=0.0019ppm; Time to attain = 237 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 149 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 62 yrs
Non-Cancer Child=0.026ppm; Time to attain = 137 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 105 yrs

Model Extrapolation

Figure K-8.2-2a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 3; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 3; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 5C

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 207 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 5D

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 195 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 138 yrs
Non-Cancer Child=0.026ppm; Time to attain = 187 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 165 yrs
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Reach 6

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 5A

Cancer @ 10-6=0.049ppm; Time to attain = 113 yrs
Non-Cancer Child=0.19ppm; Time to attain = 62 yrs

Model Extrapolation

Figure K-8.2-2b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 3; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 3; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 241 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 5C

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 142 yrs
Non-Cancer Child=0.19ppm; Time to attain = 207 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 151 yrs
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Reach 5D

Cancer @ 10-6=0.049ppm; Time to attain = 171 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 115 yrs
Cancer @ 10-4=4.9ppm; Time to attain = 58 yrs
Non-Cancer Child=0.19ppm; Time to attain = 138 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 118 yrs
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Reach 6

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 134 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 161 yrs
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Reach 5A

Cancer @ 10-6=0.0064ppm; Time to attain = 191 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 103 yrs
Non-Cancer Child=0.059ppm; Time to attain = 106 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 80 yrs

Model Extrapolation

Figure K-8.2-2c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 3; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 213 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

0 50 100 150 200 250
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5C

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 123 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 239 yrs
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Reach 5D

Cancer @ 10-6=0.0064ppm; Time to attain = 221 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 165 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 108 yrs
Non-Cancer Child=0.059ppm; Time to attain = 167 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 149 yrs
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Reach 6

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 79 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 5A

Cancer @ 10-6=0.057ppm; Time to attain = 108 yrs

Model Extrapolation

Figure K-8.2-2d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 3; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 225 yrs
Non-Cancer Child=0.71ppm; Time to attain = 202 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 124 yrs
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Reach 5C

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 131 yrs
Non-Cancer Child=0.71ppm; Time to attain = 116 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 65 yrs
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Reach 5D

Cancer @ 10-6=0.057ppm; Time to attain = 167 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 111 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 54 yrs
Non-Cancer Child=0.71ppm; Time to attain = 105 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 87 yrs
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Reach 6

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 103 yrs
Non-Cancer Child=0.71ppm; Time to attain = 58 yrs
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Reach 7A

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 233 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-2e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 3; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 3; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 154 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 224 yrs
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Reach 7F

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 195 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-2e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 3; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 3; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7H

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 219 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 8

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 142 yrs
Non-Cancer Child=0.19ppm; Time to attain = 233 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 155 yrs

Model Extrapolation

Figure K-8.2-2f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 3; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 3; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 234 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 174 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 189 yrs
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Reach 7E

Cancer @ 10-6=0.049ppm; Time to attain = 239 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 96 yrs
Non-Cancer Child=0.19ppm; Time to attain = 154 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 104 yrs
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Reach 7F

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 102 yrs
Non-Cancer Child=0.19ppm; Time to attain = 195 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 114 yrs

Model Extrapolation

Figure K-8.2-2f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 3; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 3; Base Case (Extrapolated))
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Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 99 yrs
Non-Cancer Child=0.19ppm; Time to attain = 219 yrs
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Reach 8

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 231 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 117 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-2g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 3; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Base Case (Extrapolated))
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 142 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 222 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 79 yrs
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Reach 7F

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 75 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 240 yrs

Model Extrapolation

Figure K-8.2-2g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 3; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Base Case (Extrapolated))
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 66 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
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Reach 8

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 190 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 128 yrs
Non-Cancer Child=0.71ppm; Time to attain = 107 yrs

Model Extrapolation

Figure K-8.2-2h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 3; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 250 yrs
Non-Cancer Child=0.71ppm; Time to attain = 217 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 103 yrs
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Reach 7C

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 213 yrs
Non-Cancer Child=0.71ppm; Time to attain = 182 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 76 yrs
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Reach 7D

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 155 yrs
Non-Cancer Child=0.71ppm; Time to attain = 129 yrs
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Reach 7E

Cancer @ 10-6=0.057ppm; Time to attain = 229 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 86 yrs
Non-Cancer Child=0.71ppm; Time to attain = 73 yrs
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Reach 7F

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 87 yrs
Non-Cancer Child=0.71ppm; Time to attain = 65 yrs

Model Extrapolation

Figure K-8.2-2h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 3; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 173 yrs
Non-Cancer Child=0.71ppm; Time to attain = 140 yrs
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Reach 7H

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 80 yrs
Non-Cancer Child=0.71ppm; Time to attain = 52 yrs
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Reach 8

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 208 yrs
Non-Cancer Child=0.71ppm; Time to attain = 174 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 58 yrs
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Bulls Bridge

Cancer @ 10-6=0.0019ppm; Time to attain = 244 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 94 yrs
Non-Cancer Child=0.026ppm; Time to attain = 74 yrs

Model Extrapolation

Figure K-8.2-2i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 3; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 3; Base Case (Extrapolated))
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Cancer @ 10-6=0.0019ppm; Time to attain = 222 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 72 yrs
Non-Cancer Child=0.026ppm; Time to attain = 52 yrs
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Lake Zoar

Cancer @ 10-6=0.0019ppm; Time to attain = 199 yrs
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Lake Housatonic

Cancer @ 10-6=0.0019ppm; Time to attain = 197 yrs
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Bulls Bridge

IMPG met within 52 years. Extrapolation not needed.

Model Extrapolation

Figure K-8.2-2j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 3; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 3; Base Case (Extrapolated))
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IMPG met within 52 years. Extrapolation not needed.
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IMPG met within 52 years. Extrapolation not needed.
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IMPG met within 52 years. Extrapolation not needed.
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Bulls Bridge

Cancer @ 10-6=0.0064ppm; Time to attain = 165 yrs

Model Extrapolation

Figure K-8.2-2k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 3; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Base Case (Extrapolated))
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Cancer @ 10-6=0.0064ppm; Time to attain = 143 yrs
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0 10 20 30 40 50
Years

0.001

0.01

0.1

1

10

100
L

ar
ge

m
ou

th
 B

as
s 

PC
B

s
(m

g/
kg

 w
et

-w
ei

gh
t)

Bulls Bridge

IMPG met within 52 years. Extrapolation not needed.

Model Extrapolation

Figure K-8.2-2l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 3; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Base Case (Extrapolated))
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IMPG met within 52 years. Extrapolation not needed.
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IMPG met within 52 years. Extrapolation not needed.
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Reach 5A

Cancer @ 10-6=0.0019ppm; Time to attain = 235 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 149 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 63 yrs
Non-Cancer Child=0.026ppm; Time to attain = 137 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 105 yrs

Model Extrapolation

Figure K-8.2-3a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 4; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 4; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 240 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 95 yrs
Non-Cancer Child=0.026ppm; Time to attain = 221 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 166 yrs
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Reach 5C

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 118 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 209 yrs
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Reach 5D

Cancer @ 10-6=0.0019ppm; Time to attain = IT
Cancer @ 10-5=0.019ppm; Time to attain = IT
Cancer @ 10-4=0.19ppm; Time to attain = IT
Non-Cancer Child=0.026ppm; Time to attain = IT
Non-Cancer Adult=0.062ppm; Time to attain = IT

0 50 100 150 200 250
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 6

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 204 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 61 yrs
Non-Cancer Child=0.026ppm; Time to attain = 184 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 131 yrs
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Reach 5A

Cancer @ 10-6=0.049ppm; Time to attain = 114 yrs
Non-Cancer Child=0.19ppm; Time to attain = 63 yrs

Model Extrapolation

Figure K-8.2-3b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 4; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 4; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.049ppm; Time to attain = 181 yrs
Non-Cancer Child=0.19ppm; Time to attain = 95 yrs
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Reach 5C

Cancer @ 10-6=0.049ppm; Time to attain = 228 yrs
Non-Cancer Child=0.19ppm; Time to attain = 118 yrs
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Reach 5D

Cancer @ 10-6=0.049ppm; Time to attain = IT
Non-Cancer Child=0.19ppm; Time to attain = IT
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Reach 6

Cancer @ 10-6=0.049ppm; Time to attain = 145 yrs
Non-Cancer Child=0.19ppm; Time to attain = 61 yrs
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Reach 5A

Cancer @ 10-6=0.0064ppm; Time to attain = 190 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 104 yrs
Non-Cancer Child=0.059ppm; Time to attain = 107 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 80 yrs

Model Extrapolation

Figure K-8.2-3c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 4; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 164 yrs
Non-Cancer Child=0.059ppm; Time to attain = 169 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 124 yrs
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Reach 5C

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 207 yrs
Non-Cancer Child=0.059ppm; Time to attain = 213 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 155 yrs
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Reach 5D

Cancer @ 10-6=0.0064ppm; Time to attain = IT
Cancer @ 10-5=0.064ppm; Time to attain = IT
Non-Cancer Child=0.059ppm; Time to attain = IT
Non-Cancer Adult=0.12ppm; Time to attain = IT
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Reach 6

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 129 yrs
Non-Cancer Child=0.059ppm; Time to attain = 134 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 90 yrs
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Reach 5A

Cancer @ 10-6=0.057ppm; Time to attain = 108 yrs

Model Extrapolation

Figure K-8.2-3d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 4; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.057ppm; Time to attain = 171 yrs
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Reach 5C

Cancer @ 10-6=0.057ppm; Time to attain = 216 yrs
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Reach 5D

Cancer @ 10-6=0.057ppm; Time to attain = IT
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Reach 6

Cancer @ 10-6=0.057ppm; Time to attain = 136 yrs
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Reach 7A

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 200 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-3e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 4; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 4; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

0 50 100 150 200 250
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 206 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7F

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 193 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-3e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 4; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 4; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
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Reach 7H

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 213 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 8

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs



0 50 100 150 200 250
Years

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 57 yrs
Non-Cancer Child=0.19ppm; Time to attain = 200 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 77 yrs

Model Extrapolation

Figure K-8.2-3f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 4; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 4; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 158 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 184 yrs

0 50 100 150 200 250
Years

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 83 yrs
Non-Cancer Child=0.19ppm; Time to attain = 206 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 100 yrs
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Reach 7F

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 61 yrs
Non-Cancer Child=0.19ppm; Time to attain = 193 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 79 yrs

Model Extrapolation

Figure K-8.2-3f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 4; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 4; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 218 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 246 yrs
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Reach 7H

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 213 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 65 yrs
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Reach 8

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-3g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 4; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Base Case (Extrapolated))
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
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Model Extrapolation

Figure K-8.2-3g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 4; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-3h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 4; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-3h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 4; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-3i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 4; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-3j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 4; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-3k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 4; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-3l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 4; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-4a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 5; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-4b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 5; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-4c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 5; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Base Case (Extrapolated))
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Reach 5B

Cancer @ 10-6=0.0064ppm; Time to attain = 195 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 102 yrs
Non-Cancer Child=0.059ppm; Time to attain = 105 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 76 yrs
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Reach 5C

Cancer @ 10-6=0.0064ppm; Time to attain = 200 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 94 yrs
Non-Cancer Child=0.059ppm; Time to attain = 98 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 65 yrs
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Reach 5D

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 204 yrs
Non-Cancer Child=0.059ppm; Time to attain = 211 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 151 yrs
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Reach 6

Cancer @ 10-6=0.0064ppm; Time to attain = 229 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 106 yrs
Non-Cancer Child=0.059ppm; Time to attain = 110 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 72 yrs
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Reach 5A

Cancer @ 10-6=0.057ppm; Time to attain = 108 yrs

Model Extrapolation

Figure K-8.2-4d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 5; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 11:53:41 2010

0 20 40 60 80 100
Years

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5B

Cancer @ 10-6=0.057ppm; Time to attain = 106 yrs
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Reach 5C

Cancer @ 10-6=0.057ppm; Time to attain = 99 yrs
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Reach 5D

Cancer @ 10-6=0.057ppm; Time to attain = 214 yrs
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Reach 6

Cancer @ 10-6=0.057ppm; Time to attain = 112 yrs
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Reach 7A

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 138 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-4e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 5; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 5; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 173 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7F

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 165 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-4e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 5; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 5; Base Case (Extrapolated))
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Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7H

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 174 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 8

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 138 yrs

Model Extrapolation

Figure K-8.2-4f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 5; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 5; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 227 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 124 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 144 yrs
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Reach 7E

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 69 yrs
Non-Cancer Child=0.19ppm; Time to attain = 173 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 84 yrs
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Reach 7F

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 165 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 68 yrs

Model Extrapolation

Figure K-8.2-4f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 5; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 5; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 193 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 218 yrs
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Reach 7H

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 174 yrs

0 50 100 150 200 250
Years

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 188 yrs

Model Extrapolation

Figure K-8.2-4g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 5; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 166 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 83 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 223 yrs
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Reach 7F

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 219 yrs

Model Extrapolation

Figure K-8.2-4g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 5; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 142 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7H

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 242 yrs
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Reach 8

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-4h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 5; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-4h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 5; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-4i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 5; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-4j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 5; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-4k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 5; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-4l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 5; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-5a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 6; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-5b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 6; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-5c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 6; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-5d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 6; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-5e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 6; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-5e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 6; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain = 227 yrs
Non-Cancer Child=0.19ppm; Time to attain = 112 yrs

Model Extrapolation

Figure K-8.2-5f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 6; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-5f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 6; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Non-Cancer Child=0.19ppm; Time to attain = 65 yrs
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Cancer @ 10-5=0.064ppm; Time to attain = 205 yrs
Non-Cancer Child=0.059ppm; Time to attain = 211 yrs
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Model Extrapolation

Figure K-8.2-5g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 6; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Non-Cancer Child=0.059ppm; Time to attain = 232 yrs
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Model Extrapolation

Figure K-8.2-5g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 6; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 16:37:26 2010

0 50 100 150 200 250
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 218 yrs

0 50 100 150 200 250
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 196 yrs

0 50 100 150 200 250
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 173 yrs
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Cancer @ 10-6=0.057ppm; Time to attain = 214 yrs

Model Extrapolation

Figure K-8.2-5h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 6; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-5h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 6; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-5i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 6; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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IMPG met within 52 years. Extrapolation not needed.

Model Extrapolation

Figure K-8.2-5j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 6; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-6=0.0064ppm; Time to attain = 59 yrs

Model Extrapolation

Figure K-8.2-5k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 6; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-5l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 6; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-4=0.19ppm; Time to attain = 66 yrs
Non-Cancer Child=0.026ppm; Time to attain = 126 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 100 yrs

Model Extrapolation

Figure K-8.2-6a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 7; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-5=0.019ppm; Time to attain = 182 yrs
Non-Cancer Child=0.026ppm; Time to attain = 165 yrs
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Cancer @ 10-6=0.049ppm; Time to attain = 107 yrs
Non-Cancer Child=0.19ppm; Time to attain = 66 yrs

Model Extrapolation

Figure K-8.2-6b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 7; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-6=0.049ppm; Time to attain = 109 yrs
Non-Cancer Child=0.19ppm; Time to attain = 63 yrs
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Cancer @ 10-6=0.049ppm; Time to attain = 104 yrs
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Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 154 yrs
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Reach 6

Cancer @ 10-6=0.049ppm; Time to attain = 129 yrs
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Cancer @ 10-5=0.064ppm; Time to attain = 99 yrs
Non-Cancer Child=0.059ppm; Time to attain = 101 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 80 yrs

Model Extrapolation

Figure K-8.2-6c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 7; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Base Case (Extrapolated))
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Reach 5A

Cancer @ 10-6=0.057ppm; Time to attain = 102 yrs

Model Extrapolation

Figure K-8.2-6d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 7; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 113 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 197 yrs

Model Extrapolation

Figure K-8.2-6e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 7; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 7; Base Case (Extrapolated))
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Cancer @ 10-4=0.19ppm; Time to attain = 143 yrs
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Model Extrapolation

Figure K-8.2-6e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 7; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 247 yrs
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Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain = 215 yrs
Non-Cancer Child=0.19ppm; Time to attain = 113 yrs

Model Extrapolation

Figure K-8.2-6f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 7; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-6f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 7; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-6g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 7; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-6g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 7; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-6h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 7; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-6h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 7; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-6i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 7; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-6j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 7; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-6k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 7; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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(SED 7; Base Case (Extrapolated))
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Figure K-8.2-6l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 7; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Base Case (Extrapolated))
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Model Extrapolation

Figure K-8.2-7a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 8; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Reach 5A

Cancer @ 10-6=0.049ppm; Time to attain = 141 yrs

Model Extrapolation

Figure K-8.2-7b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 8; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Non-Cancer Child=0.059ppm; Time to attain = 131 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 96 yrs

Model Extrapolation

Figure K-8.2-7c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 8; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Base Case (Extrapolated))
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Reach 5A

Cancer @ 10-6=0.057ppm; Time to attain = 133 yrs

Model Extrapolation

Figure K-8.2-7d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 8; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Base Case (Extrapolated))
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Cancer @ 10-6=0.057ppm; Time to attain = 129 yrs
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Cancer @ 10-6=0.057ppm; Time to attain = 116 yrs
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Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
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Cancer @ 10-6=0.057ppm; Time to attain = 127 yrs
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Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 166 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-7e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 8; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 8; Base Case (Extrapolated))
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Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
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Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 182 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-7e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 8; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 8; Base Case (Extrapolated))
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Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 166 yrs

Model Extrapolation

Figure K-8.2-7f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 8; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 182 yrs

Model Extrapolation

Figure K-8.2-7f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 8; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-6=0.049ppm; Time to attain = 234 yrs
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Model Extrapolation

Figure K-8.2-7g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 8; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-7g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 8; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
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Figure K-8.2-7h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 8; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-7h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 8; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-7i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 8; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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(SED 8; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 22:36:44 2010

0 20 40 60 80 100
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Lillinonah

Cancer @ 10-6=0.0019ppm; Time to attain = 106 yrs

0 20 40 60 80
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Zoar

Cancer @ 10-6=0.0019ppm; Time to attain = 96 yrs

0 20 40 60 80
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Housatonic

Cancer @ 10-6=0.0019ppm; Time to attain = 94 yrs



0 20 40 60 80
Years

0.001

0.01

0.1

1

10

100
L

ar
ge

m
ou

th
 B

as
s 

PC
B

s
(m

g/
kg

 w
et

-w
ei

gh
t)

Bulls Bridge

IMPG met within 81 years. Extrapolation not needed.

Model Extrapolation

Figure K-8.2-7j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 8; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 8; Base Case (Extrapolated))
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Figure K-8.2-7k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 8; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Base Case (Extrapolated))
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Figure K-8.2-7l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 8; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
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Figure K-8.2-8a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 9; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-8b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 9; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Figure K-8.2-8c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 9; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Non-Cancer Adult=0.12ppm; Time to attain = 62 yrs
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Reach 5A

Cancer @ 10-6=0.057ppm; Time to attain = 112 yrs

Model Extrapolation

Figure K-8.2-8d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 9; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-6=0.057ppm; Time to attain = 107 yrs
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Cancer @ 10-6=0.057ppm; Time to attain = 96 yrs
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Cancer @ 10-6=0.057ppm; Time to attain = IT
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Cancer @ 10-6=0.057ppm; Time to attain = 93 yrs
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Reach 7A

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 120 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 219 yrs

Model Extrapolation

Figure K-8.2-8e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 9; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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(SED 9; Base Case (Extrapolated))
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Reach 7E

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 209 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 61 yrs
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Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 140 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-8e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 9; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-4=0.19ppm; Time to attain = 147 yrs
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Reach 8

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain = 72 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 182 yrs
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Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain = 240 yrs
Non-Cancer Child=0.19ppm; Time to attain = 120 yrs

Model Extrapolation

Figure K-8.2-8f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 9; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-6=0.049ppm; Time to attain = 186 yrs
Non-Cancer Child=0.19ppm; Time to attain = 60 yrs
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Non-Cancer Child=0.19ppm; Time to attain = 52 yrs
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Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 114 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.049ppm; Time to attain = 148 yrs
Non-Cancer Child=0.19ppm; Time to attain = 61 yrs
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Reach 7F

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 140 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 56 yrs

Model Extrapolation

Figure K-8.2-8f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 9; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 9; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 17:49:42 2010

0 50 100 150
Years

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G

Cancer @ 10-6=0.049ppm; Time to attain = 178 yrs
Non-Cancer Child=0.19ppm; Time to attain = 63 yrs
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Reach 7H

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain = 147 yrs
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Reach 8

Cancer @ 10-6=0.049ppm; Time to attain = 205 yrs
Non-Cancer Child=0.19ppm; Time to attain = 72 yrs
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Reach 7A

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 216 yrs
Non-Cancer Child=0.059ppm; Time to attain = 223 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 161 yrs

Model Extrapolation

Figure K-8.2-8g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 9; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Base Case (Extrapolated))
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 162 yrs
Non-Cancer Child=0.059ppm; Time to attain = 169 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 103 yrs
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Cancer @ 10-5=0.064ppm; Time to attain = 108 yrs
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 131 yrs
Non-Cancer Child=0.059ppm; Time to attain = 136 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 91 yrs
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 187 yrs

Model Extrapolation

Figure K-8.2-8g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 9; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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(SED 9; Base Case (Extrapolated))
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 155 yrs
Non-Cancer Child=0.059ppm; Time to attain = 162 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 102 yrs

0 50 100 150 200 250
Years

0.001

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 210 yrs
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Reach 8

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 179 yrs
Non-Cancer Child=0.059ppm; Time to attain = 187 yrs
Non-Cancer Adult=0.12ppm; Time to attain = 117 yrs
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Reach 7A

Cancer @ 10-6=0.057ppm; Time to attain = 226 yrs

Model Extrapolation

Figure K-8.2-8h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 9; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Base Case (Extrapolated))
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Cancer @ 10-5=0.57ppm; Time to attain = 91 yrs
Non-Cancer Child=0.71ppm; Time to attain = 58 yrs
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0 50 100 150 200 250
Years

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)
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Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-8h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 9; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Base Case (Extrapolated))
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Model Extrapolation

Figure K-8.2-8i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 9; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-8j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 9; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-6=0.0064ppm; Time to attain = 60 yrs

Model Extrapolation

Figure K-8.2-8k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 9; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Model Extrapolation

Figure K-8.2-8l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 9; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-9a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 10; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
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Reach 6

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
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Reach 5A

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 205 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 214 yrs

Model Extrapolation

Figure K-8.2-9b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 10; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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(SED 10; Base Case (Extrapolated))
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Reach 6

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain = 209 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain = 219 yrs
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 186 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-9c. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 10; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Base Case (Extrapolated))
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Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 239 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
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Reach 6

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 189 yrs
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Reach 5A

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 194 yrs
Non-Cancer Child=0.71ppm; Time to attain = 179 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 125 yrs

Model Extrapolation

Figure K-8.2-9d. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 10; Reach 5/6; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Base Case (Extrapolated))
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Cancer @ 10-5=0.57ppm; Time to attain = 246 yrs
Cancer @ 10-4=5.7ppm; Time to attain = 98 yrs
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Reach 6

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 198 yrs
Non-Cancer Child=0.71ppm; Time to attain = 180 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 122 yrs
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Reach 7A

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-9e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 10; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.
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(SED 10; Base Case (Extrapolated))
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Reach 7C

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7F

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-9e. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic RME IMPGs for human consumption of fish
(SED 10; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 10; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7H

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 8

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.19ppm; Time to attain > 250 yrs
Non-Cancer Child=0.026ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.062ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-9f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 10; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 10; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs

0 50 100 150 200 250
Years

0.01

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7F

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-9f. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to deterministic CTE IMPGs for human consumption of fish
(SED 10; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 10; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7H

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 8

Cancer @ 10-6=0.049ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.49ppm; Time to attain > 250 yrs
Non-Cancer Child=0.19ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.43ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 235 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-9g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 10; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7C

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7D

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7E

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain = 224 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7F

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs

Model Extrapolation

Figure K-8.2-9g. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic RME IMPGs for human consumption of fish
(SED 10; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7H

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 8

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain > 250 yrs
Cancer @ 10-4=0.64ppm; Time to attain > 250 yrs
Non-Cancer Child=0.059ppm; Time to attain > 250 yrs
Non-Cancer Adult=0.12ppm; Time to attain > 250 yrs
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Reach 7A

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 246 yrs
Non-Cancer Child=0.71ppm; Time to attain = 225 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 152 yrs

Model Extrapolation

Figure K-8.2-9h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 10; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Base Case (Extrapolated))
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Reach 7B

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 193 yrs
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Reach 7C

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 177 yrs
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Reach 7D

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 180 yrs
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Reach 7E

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain = 238 yrs
Non-Cancer Child=0.71ppm; Time to attain = 212 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 124 yrs
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Reach 7F

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain = 236 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 113 yrs

Model Extrapolation

Figure K-8.2-9h. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
fillets compared to probabilistic CTE IMPGs for human consumption of fish
(SED 10; Reach 7/8; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Base Case (Extrapolated))
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Reach 7G

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 158 yrs
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Reach 7H

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 99 yrs
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Reach 8

Cancer @ 10-6=0.057ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.57ppm; Time to attain > 250 yrs
Non-Cancer Child=0.71ppm; Time to attain > 250 yrs
Non-Cancer Adult=1.5ppm; Time to attain = 182 yrs
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Bulls Bridge

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 246 yrs
Non-Cancer Child=0.026ppm; Time to attain = 210 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 111 yrs

Model Extrapolation

Figure K-8.2-9i. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic RME IMPGs
for human consumption of fish (SED 10; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic RME)
(SED 10; Base Case (Extrapolated))
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Lake Lillinonah

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 207 yrs
Non-Cancer Child=0.026ppm; Time to attain = 171 yrs
Non-Cancer Adult=0.062ppm; Time to attain = 72 yrs
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Lake Zoar

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 167 yrs
Non-Cancer Child=0.026ppm; Time to attain = 131 yrs
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Lake Housatonic

Cancer @ 10-6=0.0019ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.019ppm; Time to attain = 162 yrs
Non-Cancer Child=0.026ppm; Time to attain = 126 yrs
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Bulls Bridge

Cancer @ 10-6=0.049ppm; Time to attain = 138 yrs

Model Extrapolation

Figure K-8.2-9j. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to deterministic CTE IMPGs
for human consumption of fish (SED 10; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Deterministic CTE)
(SED 10; Base Case (Extrapolated))
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Lake Lillinonah

Cancer @ 10-6=0.049ppm; Time to attain = 99 yrs
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Lake Zoar

Cancer @ 10-6=0.049ppm; Time to attain = 58 yrs
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Lake Housatonic

Cancer @ 10-6=0.049ppm; Time to attain = 54 yrs
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Bulls Bridge

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 107 yrs
Non-Cancer Child=0.059ppm; Time to attain = 116 yrs

Model Extrapolation

Figure K-8.2-9k. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic RME IMPGs
for human consumption of fish (SED 10; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Base Case (Extrapolated))
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Lake Lillinonah

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
Cancer @ 10-5=0.064ppm; Time to attain = 68 yrs
Non-Cancer Child=0.059ppm; Time to attain = 77 yrs
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Lake Zoar

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
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Lake Housatonic

Cancer @ 10-6=0.0064ppm; Time to attain > 250 yrs
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Bulls Bridge

Cancer @ 10-6=0.057ppm; Time to attain = 120 yrs

Model Extrapolation

Figure K-8.2-9l. Extrapolated temporal profiles of PCB concentrations in fish fillets
estimated from the CT 1-D analysis compared to probabilistic CTE IMPGs
for human consumption of fish (SED 10; CT; Base Case).
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 5 to 9.

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Base Case (Extrapolated))
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Lake Lillinonah

Cancer @ 10-6=0.057ppm; Time to attain = 81 yrs
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Lake Zoar

IMPG met within 52 years. Extrapolation not needed.
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Lake Housatonic

IMPG met within 52 years. Extrapolation not needed.
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Reach 5A

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-1a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 1 / SED 2; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 13:12:54 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5A

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5B

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5C

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5D

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 6

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-1b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 1 / SED 2; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5C

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-1c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5B

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5C

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5D

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 6

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.3-1d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-1e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-1e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 1 / SED 2; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7B

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 35 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-1f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 1 / SED 2; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 21 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 8

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-1f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 1 / SED 2; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-1g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-1g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7B

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 37 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7E

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.3-1h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7G

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7H

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 8

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.3-1h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 1 / SED 2; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-1i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 1 / SED 2; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 10 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-1j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 1 / SED 2; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 27 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 10 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.

Figure K-8.3-1k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 1 / SED 2; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-1l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 1 / SED 2; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 1 / SED 2; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-2a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 3; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 13:25:18 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 25 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-2b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 3; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-2c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.

Figure K-8.3-2d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-2e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 3; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-2e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 3; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-2f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 3; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-2f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 3; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-2g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-2g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 26 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 37 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.

Figure K-8.3-2h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 33 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 15 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.3-2h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 3; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 22 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 17 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 34 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 12 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 12 yrs.

Figure K-8.3-2i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 3; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 37 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 23 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-2j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 3; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 12 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 12 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 13 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 5 yrs.

Figure K-8.3-2k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 3; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 26 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 14 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 13 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-2l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 3; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 3; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 51 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-3a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 4; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 25 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 17 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 19 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 51 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.

Figure K-8.3-3b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 4; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-3c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 16 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 17 yrs.

Figure K-8.3-3d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-3e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 4; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-3e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 4; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 51 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-3f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 4; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 36 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-3f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 4; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 21 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 48 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-3g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 21 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-3g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.

Figure K-8.3-3h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 37 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 17 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 3 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 17 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 33 yrs.

Figure K-8.3-3h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 4; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 37 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 19 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 51 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 25 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 17 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 11 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 11 yrs.

Figure K-8.3-3i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 4; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-3j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 4; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 8 yrs.

0 10 20 30 40 50
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 11 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

0 10 20 30 40 50
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 11 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

Figure K-8.3-3k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 4; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 18 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 16 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 16 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-3l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 4; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 4; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 38 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 29 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-4a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 5; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 25 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 19 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 38 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 22 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 29 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 22 yrs.

Figure K-8.3-4b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 5; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-4c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 17 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.

Figure K-8.3-4d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-4e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 5; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-4e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 5; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 28 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 41 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-4f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 5; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 20:02:20 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 49 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 48 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 23 yrs.

Figure K-8.3-4f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 5; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 37 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-4g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 25 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-4g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 23 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 51 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.

Figure K-8.3-4h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 3 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.

Figure K-8.3-4h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 5; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 39 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 20 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 33 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 19 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 14 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 11 yrs.

Figure K-8.3-4i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 5; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 21 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-4j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 5; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 8 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 50 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 14 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 48 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 11 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

Figure K-8.3-4k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 5; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 21 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 18 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 18 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-4l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 5; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 5; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 37 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 28 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-5a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 6; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 25 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 19 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 37 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 22 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 28 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 23 yrs.

Figure K-8.3-5b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 6; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 21 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 49 yrs.

Figure K-8.3-5c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 19 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 19 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.

Figure K-8.3-5d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 50 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-5e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 6; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-5e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 6; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 37 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 23 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 50 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.

Figure K-8.3-5f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 6; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 39 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 35 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 25 yrs.

Figure K-8.3-5f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 6; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-5g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 25 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-5g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 47 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.

Figure K-8.3-5h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 20 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.

Figure K-8.3-5h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 6; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 35 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 22 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 25 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 20 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 19 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 19 yrs.

Figure K-8.3-5i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 6; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 23 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-5j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 6; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 18 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain = 50 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 20 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 37 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 37 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 19 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 5 yrs.

Figure K-8.3-5k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 6; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 21 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 20 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 19 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-5l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 6; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 6; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 36 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.

Figure K-8.3-6a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 7; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 14:19:12 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 38 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 23 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 24 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 23 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 36 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 27 yrs.

Figure K-8.3-6b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 7; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 24 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.

Figure K-8.3-6c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 12 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 15 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 23 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 21 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 23 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 22 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 22 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.

Figure K-8.3-6d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7C

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 51 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7D

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7E

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.

Figure K-8.3-6e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 7; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7G

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 7H

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.
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Reach 8

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 56 yrs.

Figure K-8.3-6e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 7; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 37 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 46 yrs.
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Reach 7B

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 31 yrs.
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Reach 7C

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 51 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 32 yrs.
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Reach 7D

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 56 yrs.
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Reach 7E

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 33 yrs.

Figure K-8.3-6f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 7; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 41 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 53 yrs.
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Reach 7G

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 32 yrs.
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Reach 7H

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 33 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 37 yrs.
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Reach 8

Cancer @ 10-6=0.049 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 30 yrs.

Figure K-8.3-6f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 7; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 33 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7B

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7C

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 30 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7D

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 56 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7E

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 29 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.

Figure K-8.3-6g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 31 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7G

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 29 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 7H

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 29 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.
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Reach 8

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 29 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 56 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 56 yrs.

Figure K-8.3-6g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 32 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.
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Reach 7C

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 29 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 26 yrs.
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Reach 7D

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 56 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 53 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 27 yrs.
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Reach 7E

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 29 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 26 yrs.

Figure K-8.3-6h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 30 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.
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Reach 7G

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 28 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 26 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 3 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 28 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 25 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8

Cancer @ 10-6=0.057 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 30 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 29 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 27 yrs.

Figure K-8.3-6h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 7; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 37 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 32 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 26 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 30 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 24 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 28 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 13 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 12 yrs.

Figure K-8.3-6i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 7; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 28 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 26 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 24 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 5 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 23 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-6j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 7; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 56 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 27 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain = 51 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 24 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 25 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 40 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 13 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 5 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 39 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 12 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

Figure K-8.3-6k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 7; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 27 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 25 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 15 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 14 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-6l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 7; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 7; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 71 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.

0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 63 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.

0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 43 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.

Figure K-8.3-7a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 8; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 71 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 38 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 63 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 22 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 32 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 32 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 31 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 41 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 37 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 43 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 42 yrs.

Figure K-8.3-7b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 8; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 20 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.

0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 31 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 64 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 31 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 41 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 51 yrs.

Figure K-8.3-7c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 13 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 20 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 18 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 31 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 28 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 30 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 29 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 41 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 37 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 41 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 40 yrs.

Figure K-8.3-7d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7B

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 45 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7C

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7D

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7E

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 62 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.

Figure K-8.3-7e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 8; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7G

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 50 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 7H

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.
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Reach 8

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 57 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 81 yrs.

Figure K-8.3-7e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 8; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 44 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 46 yrs.
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Reach 7B

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 43 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 45 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 43 yrs.
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Reach 7C

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 45 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 13 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 48 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 45 yrs.
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Reach 7D

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 81 yrs.
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Reach 7E

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 45 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 62 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 45 yrs.

Figure K-8.3-7f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 8; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 47 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 60 yrs.
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Reach 7G

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 50 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 46 yrs.
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Reach 7H

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 47 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 48 yrs.
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Reach 8

Cancer @ 10-6=0.049 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 53 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 57 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 54 yrs.

Figure K-8.3-7f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 8; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 43 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7B

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 42 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 56 yrs.
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Reach 7C

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 71 yrs.
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Reach 7D

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 72 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7E

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.

Figure K-8.3-7g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 45 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7G

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 45 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 7H

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 46 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.
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Reach 8

Cancer @ 10-6=0.0064 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 53 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 81 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 81 yrs.

Figure K-8.3-7g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 43 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 42 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 39 yrs.
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Reach 7B

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 43 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 42 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 41 yrs.
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Reach 7C

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 44 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 42 yrs.
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Reach 7D

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 81 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 42 yrs.
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Reach 7E

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 44 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 40 yrs.

Figure K-8.3-7h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 21:22:45 2010



0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 33 yrs.
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Reach 7G

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 45 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 42 yrs.
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Reach 7H

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 46 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 45 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 32 yrs.
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Reach 8

Cancer @ 10-6=0.057 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 53 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 50 yrs.

Figure K-8.3-7h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 8; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 60 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 56 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 34 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 57 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 55 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 31 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 56 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 41 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 17 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 81 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 55 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 40 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 17 yrs.

Figure K-8.3-7i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 8; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 54 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 36 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50 60 70 80
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 31 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 7 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 31 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-7j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 8; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain = 77 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 34 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 39 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 15 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain = 67 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 31 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 32 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 62 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 26 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 7 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 61 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 22 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.

Figure K-8.3-7k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 8; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 39 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 32 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 26 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 22 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-7l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 8; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 8; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 37 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 35 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-8a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 9; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 21 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 25 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 20 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 14 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 37 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 15 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 15 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 35 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 16 yrs.

Figure K-8.3-8b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 9; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 13 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 14 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-8c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 13 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 10 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 14 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 13 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 11 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 14 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 12 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.

Figure K-8.3-8d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 14:50:58 2010



0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 41 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-8e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 9; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-8e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 9; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 37 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 44 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 16 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 41 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 17 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 17 yrs.

Figure K-8.3-8f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 9; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 37 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 51 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 17 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 27 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 19 yrs.

Figure K-8.3-8f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 9; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 17 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-8g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 16 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 18 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-8g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 19 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 15 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.

Figure K-8.3-8h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 25 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 16 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 14 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 17 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 13 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 18 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 16 yrs.

Figure K-8.3-8h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 9; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 32 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 13 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 24 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 16 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 21 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 15 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 13 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain = 22 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain = 18 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 13 yrs.

Figure K-8.3-8i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 9; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain = 18 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 13 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain = 16 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 11 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain = 15 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain = 15 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 8 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-8j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 9; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 16 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 17 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 13 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain = 44 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 15 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 11 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain = 34 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 13 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain = 33 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 13 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 14 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 8 yrs.

Figure K-8.3-8k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 9; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain = 17 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain = 15 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 14 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 14 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-8l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 9; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 9; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-9a.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 10; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 34 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 13 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-9b.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 10; Reach 5/6; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-9c.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 5D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 6
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.3-9d.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 5/6; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-9e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 10; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8
Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.

Figure K-8.3-9e.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic RME IMPGs (mg/kg) for human consumption of fish
(SED 10; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 27 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 26 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 34 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-9f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 10; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain > 52 yrs.

Figure K-8.3-9f.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the deterministic CTE IMPGs (mg/kg) for human consumption of fish 
(SED 10; Reach 7/8; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-9g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain > 52 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain > 52 yrs.

Figure K-8.3-9g.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic RME (5th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7A
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 11 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7B
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 10 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7C
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 12 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7D
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7E
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 8 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.3-9h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 7F
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7G
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 7 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 7H
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 3 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.
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Reach 8
Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain > 52 yrs.

Figure K-8.3-9h.  Temporal profiles of model-predicted PCB concentrations in fish fillets
compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg) for human
consumption of fish (SED 10; Reach 7/8; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 15 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain > 52 yrs.
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Lake Zoar

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 27 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0019 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.019 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Child=0.026 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.062 ppm; Time to attain = 26 yrs.

Figure K-8.3-9i.  Temporal profiles of PCB concentrations in fish fillets estimated from the 
 CT 1-D Analysis compared to the deterministic RME IMPGs (mg/kg) for human 
consumption of fish (SED 10; CT; Lower Bound).

Human Fish Consumption (Deterministic RME)
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 15 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 9 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 6 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.049 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.49 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=4.9 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.19 ppm; Time to attain = 4 yrs.
Non-Cancer-Adult=0.43 ppm; Time to attain = 0 yrs.

Figure K-8.3-9j.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the deterministic CTE IMPGs (mg/kg) for human 
consumption of fish (SED 10; CT; Lower Bound).

Human Fish Consumption (Deterministic CTE)
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 15 yrs.
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Lake Lillinonah

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain > 52 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain > 52 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 9 yrs.
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Lake Zoar

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 27 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 37 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 6 yrs.
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Lake Housatonic

Cancer @ 10-6=0.0064 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.064 ppm; Time to attain = 26 yrs.
Cancer @ 10-4=0.64 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.059 ppm; Time to attain = 36 yrs.
Non-Cancer-Adult=0.120 ppm; Time to attain = 4 yrs.

Figure K-8.3-9k.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic RME (5th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 10; CT; Lower Bound).

Human Fish Consumption (Probabilistic RME (5th percentile))
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Bulls Bridge

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.001

0.01

0.1

1

L
ar

ge
m

ou
th

 B
as

s 
PC

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Lake Lillinonah

Cancer @ 10-6=0.057 ppm; Time to attain > 52 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Zoar

Cancer @ 10-6=0.057 ppm; Time to attain = 37 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.
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Lake Housatonic

Cancer @ 10-6=0.057 ppm; Time to attain = 36 yrs.
Cancer @ 10-5=0.57 ppm; Time to attain = 0 yrs.
Cancer @ 10-4=5.7 ppm; Time to attain = 0 yrs.
Non-Cancer-Child=0.71 ppm; Time to attain = 0 yrs.
Non-Cancer-Adult=1.50 ppm; Time to attain = 0 yrs.

Figure K-8.3-9l.  Temporal profiles of PCB concentrations in fish fillets from the 
CT 1-D Analysis compared to the probabilistic CTE (50th percentile) IMPGs (mg/kg)
for human consumption of fish (SED 10; CT; Lower Bound).

Human Fish Consumption (Probabilistic CTE (50th percentile))
(SED 10; Lower Bound)

Fillet-based concentrations were calculated as whole body concentrations divided by 5.0.
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 5 to 9.
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Reach 5A

Warmwater IMPG value = 55.0 ppm; Time to attain = 5 yrs.
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Reach 5B

Warmwater IMPG value = 55.0 ppm; Time to attain = 8 yrs.
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Reach 5C

Warmwater IMPG value = 55.0 ppm; Time to attain = 0 yrs.
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Reach 5D

Warmwater IMPG value = 55.0 ppm; Time to attain = 36 yrs.
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Reach 6

Warmwater IMPG value = 55.0 ppm; Time to attain = 7 yrs.

Figure K-9.1-1a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-2a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-3a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-4a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-5a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-6a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-7a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-8a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-9a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 5/6; Base Case).

Warmwater Fish Protection
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.1-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 7/8; Base Case).

Warmwater Fish Protection
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Model Extrapolation

Figure K-9.2-1a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-1b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-1b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-2a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-2b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-2b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-3a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-3b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.

Warmwater Fish Protection
(SED 4; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 15:54:28 2010

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

IMPG met within 52 years. Extrapolation not needed.



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

IMPG met within 52 years. Extrapolation not needed.

Model Extrapolation

Figure K-9.2-3b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-4a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-4b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-4b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-5a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-5b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-5b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-6a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-6b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.

Warmwater Fish Protection
(SED 7; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 17:00:14 2010

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

IMPG met within 56 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

IMPG met within 56 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

IMPG met within 56 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

IMPG met within 56 years. Extrapolation not needed.



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

IMPG met within 56 years. Extrapolation not needed.

Model Extrapolation

Figure K-9.2-6b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-7a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-7b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-7b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-8a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-8b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-8b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-9a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 5/6; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-9b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.2-9b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 7/8; Base Case).
IMPG value (mg/kg) = 55.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-9.3-1a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 1 / SED 2; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-2a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 3; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-3a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 4; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-4a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 5; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-5a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 6; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-6a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 7; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-7a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 8; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-8a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 9; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-9a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 5/6; Lower Bound).

Warmwater Fish Protection
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-9.3-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for warmwater fish protection (SED 10; Reach 7/8; Lower Bound).

Warmwater Fish Protection
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-1.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 1 / SED 2; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-1.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 1 / SED 2; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-2.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 3; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 15:45:55 2010



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

Coldwater IMPG value = 14.0 ppm; Time to attain = 14 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G

Coldwater IMPG value = 14.0 ppm; Time to attain = 21 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H

Coldwater IMPG value = 14.0 ppm; Time to attain = 12 yrs.

0.0 0.2 0.4 0.6 0.8 1.0
0.0

0.2

0.4

0.6

0.8

1.0

Figure K-10.1-2.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 3; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-3.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 4; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-3.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 4; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-4.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 5; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-4.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 5; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-5.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 6; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-5.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 6; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-6.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 7; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-6.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 7; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-7.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 8; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 17:47:16 2010



0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

Coldwater IMPG value = 14.0 ppm; Time to attain = 31 yrs.

0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G

Coldwater IMPG value = 14.0 ppm; Time to attain = 33 yrs.

0 10 20 30 40 50 60 70 80
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H

Coldwater IMPG value = 14.0 ppm; Time to attain = 30 yrs.

0.0 0.2 0.4 0.6 0.8 1.0
0.0

0.2

0.4

0.6

0.8

1.0

Figure K-10.1-7.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 8; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-8.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 9; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-8.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 9; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-9.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 10; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.1-9.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 10; Reach 7/8; Base Case).

Coldwater Fish Protection
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.2-1. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 1 / SED 2; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-1. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 1 / SED 2; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-2. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 3; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-2. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 3; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-3. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 4; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-3. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 4; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-4. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 5; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-4. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 5; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-5. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 6; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-5. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 6; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-6. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 7; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.

Coldwater Fish Protection
(SED 7; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 17:00:15 2010

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

IMPG met within 56 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

IMPG met within 56 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

IMPG met within 56 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

IMPG met within 56 years. Extrapolation not needed.



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

IMPG met within 56 years. Extrapolation not needed.

Model Extrapolation

Figure K-10.2-6. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 7; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-7. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 8; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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(SED 8; Base Case (Extrapolated))
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Figure K-10.2-7. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 8; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-8. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 9; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-8. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 9; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-9. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 10; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.2-9. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to IMPGs for coldwater fish protection (SED 10; Reach 7/8; Base Case).
IMPG value (mg/kg) = 14.0
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for fish ages 1 to 9.
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Figure K-10.3-1.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 1 / SED 2; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-1.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 1 / SED 2; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-2.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 3; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-2.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 3; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-3.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 4; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-3.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 4; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-4.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 5; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-4.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 5; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-5.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 6; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-5.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 6; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-6.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 7; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-6.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 7; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-7.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 8; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-7.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 8; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-8.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 9; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-8.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 9; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-9.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 10; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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Figure K-10.3-9.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for coldwater fish protection (SED 10; Reach 7/8; Lower Bound).

Coldwater Fish Protection
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for ages 1 to 9.
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IMPG value = 30.41 ppm; Time to attain = 25 yrs.
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Figure K-11.1-1a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-2a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 11:23:25 2010



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7A

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

Figure K-11.1-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-3a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-4a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 16:29:50 2010



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7G

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7H

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 8

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

Figure K-11.1-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-5a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-6a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-7a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-8a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-9a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 5/6;  
Base Case).

Threatened and Endangered Species
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.1-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 7/8;  
Base Case).

Threatened and Endangered Species
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Model Extrapolation

Figure K-11.2-1a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 1 / SED 2; Base Case (Extrapolated))
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Figure K-11.2-1b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
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Figure K-11.2-1b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 1 / SED 2; Base Case (Extrapolated))
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Figure K-11.2-2a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 3; Base Case (Extrapolated))
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Figure K-11.2-2b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 3; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 15:34:21 2010

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

IMPG met within 52 years. Extrapolation not needed.



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

IMPG met within 52 years. Extrapolation not needed.

Model Extrapolation

Figure K-11.2-2b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 3; Base Case (Extrapolated))
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Figure K-11.2-3a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 4; Base Case (Extrapolated))
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Figure K-11.2-3b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 4; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 15:54:29 2010

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

IMPG met within 52 years. Extrapolation not needed.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

IMPG met within 52 years. Extrapolation not needed.



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7F

IMPG met within 52 years. Extrapolation not needed.

Model Extrapolation

Figure K-11.2-3b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 4; Base Case (Extrapolated))
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Figure K-11.2-4a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 5; Base Case (Extrapolated))
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Figure K-11.2-4b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 5; Base Case (Extrapolated))
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Figure K-11.2-4b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 5; Base Case (Extrapolated))
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Figure K-11.2-5a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 6; Base Case (Extrapolated))
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Figure K-11.2-5b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 6; Base Case (Extrapolated))
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Figure K-11.2-5b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 6; Base Case (Extrapolated))
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Figure K-11.2-6a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 7; Base Case (Extrapolated))
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Figure K-11.2-6b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 7; Base Case (Extrapolated))
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Figure K-11.2-6b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 7; Base Case (Extrapolated))
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Figure K-11.2-7a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 8; Base Case (Extrapolated))

NDK/LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_fff_loop.pro
Fri Oct 01 12:33:49 2010

0 20 40 60 80
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5B

IMPG met within 81 years. Extrapolation not needed.

0 20 40 60 80
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5C

IMPG met within 81 years. Extrapolation not needed.

0 20 40 60 80
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 5D

IMPG met within 81 years. Extrapolation not needed.

0 20 40 60 80
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 6

IMPG met within 81 years. Extrapolation not needed.



0 20 40 60 80
Years

0.1

1

10

100

Fi
sh

 P
C

B
s

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7A

IMPG met within 81 years. Extrapolation not needed.

Model Extrapolation

Figure K-11.2-7b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 8; Base Case (Extrapolated))
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Figure K-11.2-7b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 8; Base Case (Extrapolated))
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Figure K-11.2-8a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 9; Base Case (Extrapolated))
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Figure K-11.2-8b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 9; Base Case (Extrapolated))
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Figure K-11.2-8b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 9; Base Case (Extrapolated))
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Figure K-11.2-9a. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 5/6; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 10; Base Case (Extrapolated))
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Figure K-11.2-9b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 10; Base Case (Extrapolated))
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Figure K-11.2-9b. Extrapolated temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 7/8; Base Case).
IMPG value (mg/kg) = 30.41
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%)
ages 2+, pumpkinseed (7.5%) ages 3+, and cyprinids (7.5%) ages 5+.

Threatened and Endangered Species
(SED 10; Base Case (Extrapolated))
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Figure K-11.3-1a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 1 / SED 2; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-2a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 3; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-3a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 4; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-4a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 5; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-5a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 6; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-6a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 14:19:12 2010



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7A

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

IMPG value = 30.41 ppm; Time to attain = 0 yrs.

Figure K-11.3-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 7; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-7a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 8; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-8a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 9; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-9a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 5/6;  
Lower Bound).

Threatened and Endangered Species
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-11.3-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to IMPGs for threatened and endangered species (SED 10; Reach 7/8;  
Lower Bound).

Threatened and Endangered Species
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20.6%), brown bullhead (32.2%), and white sucker (32.2%) ages 2+, pumpkinseed (7.5%) ages 3+, 
and cyprinids (7.5%) ages 5+.
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Figure K-12.1-1a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 1 / SED 2; Reach 5/6; Base Case).

Piscivorous Birds
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 1 / SED 2; Reach 7/8; Base Case).

Piscivorous Birds
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 1 / SED 2; Reach 7/8; Base Case).

Piscivorous Birds
(SED 1 / SED 2; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-2a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 3; Reach 5/6; Base Case).

Piscivorous Birds
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 3; Reach 7/8; Base Case).

Piscivorous Birds
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 3; Reach 7/8; Base Case).

Piscivorous Birds
(SED 3; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-3a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 4; Reach 5/6; Base Case).

Piscivorous Birds
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 4; Reach 7/8; Base Case).

Piscivorous Birds
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 4; Reach 7/8; Base Case).

Piscivorous Birds
(SED 4; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-4a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 5; Reach 5/6; Base Case).

Piscivorous Birds
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 5; Reach 7/8; Base Case).

Piscivorous Birds
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 5; Reach 7/8; Base Case).

Piscivorous Birds
(SED 5; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-5a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 6; Reach 5/6; Base Case).

Piscivorous Birds
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 6; Reach 7/8; Base Case).

Piscivorous Birds
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 6; Reach 7/8; Base Case).

Piscivorous Birds
(SED 6; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-6a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 7; Reach 5/6; Base Case).

Piscivorous Birds
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 7; Reach 7/8; Base Case).

Piscivorous Birds
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 7; Reach 7/8; Base Case).

Piscivorous Birds
(SED 7; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-7a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 8; Reach 5/6; Base Case).

Piscivorous Birds
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 8; Reach 7/8; Base Case).

Piscivorous Birds
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 8; Reach 7/8; Base Case).

Piscivorous Birds
(SED 8; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-8a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 9; Reach 5/6; Base Case).

Piscivorous Birds
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 9; Reach 7/8; Base Case).

Piscivorous Birds
(SED 9; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 9; Reach 7/8; Base Case).
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Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-9a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 10; Reach 5/6; Base Case).
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(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 10; Reach 7/8; Base Case).

Piscivorous Birds
(SED 10; Base Case)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.1-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 10; Reach 7/8; Base Case).
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Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.2-1b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 1 / SED 2; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+,
pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-1b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 1 / SED 2; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+,
pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-2a. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 3; Reach 5/6; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-2b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 3; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-2b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 3; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-3a. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 4; Reach 5/6; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-3b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 4; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-3b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 4; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 4; Base Case (Extrapolated))
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Figure K-12.2-4a. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 5; Reach 5/6; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 5; Base Case (Extrapolated))
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Figure K-12.2-4b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 5; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 5; Base Case (Extrapolated))
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Figure K-12.2-4b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 5; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 5; Base Case (Extrapolated))
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Figure K-12.2-5a. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 6; Reach 5/6; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 6; Base Case (Extrapolated))
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Figure K-12.2-5b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 6; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 6; Base Case (Extrapolated))
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Figure K-12.2-5b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 6; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 6; Base Case (Extrapolated))
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Figure K-12.2-6a. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 7; Reach 5/6; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 7; Base Case (Extrapolated))
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Figure K-12.2-6b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 7; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 7; Base Case (Extrapolated))
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Figure K-12.2-6b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 7; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 7; Base Case (Extrapolated))
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Figure K-12.2-7a. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 8; Reach 5/6; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 8; Base Case (Extrapolated))
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Figure K-12.2-7b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 8; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 8; Base Case (Extrapolated))
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Figure K-12.2-7b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 8; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.

Piscivorous Bird
(SED 8; Base Case (Extrapolated))
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Figure K-12.2-8a. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 9; Reach 5/6; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-8b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 9; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-8b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 9; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%)
ages 2+, pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-9a. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 10; Reach 5/6; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+,
pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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(SED 10; Base Case (Extrapolated))
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Figure K-12.2-9b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 10; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+,
pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.2-9b. Extrapolated temporal profiles of model-predicted PCB concentrations
in fish compared to the IMPG for piscivorous birds (SED 10; Reach 7/8; Base Case).
IMPG value (mg/kg) = 3.2
Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.
Average calculated for largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+,
pumpkinseed (20%) ages 3+, and cyprinids (20%) ages 6+.
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Figure K-12.3-1a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 1 / SED 2; Reach 5/6; Lower Bound).

Piscivorous Birds
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 1 / SED 2; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-1b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 1 / SED 2; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 1 / SED 2; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-2a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 3; Reach 5/6; Lower Bound).

Piscivorous Birds
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 3; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 3; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-2b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 3; Reach 7/8; Lower Bound).
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Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-3a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 4; Reach 5/6; Lower Bound).
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(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 4; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 4; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-3b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 4; Reach 7/8; Lower Bound).
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Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-4a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 5; Reach 5/6; Lower Bound).
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(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 5; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-4b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 5; Reach 7/8; Lower Bound).
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(SED 5; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-5a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 6; Reach 5/6; Lower Bound).

Piscivorous Birds
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 6; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 6; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-5b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 6; Reach 7/8; Lower Bound).
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Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-6a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 7; Reach 5/6; Lower Bound).

Piscivorous Birds
(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 7; Reach 7/8; Lower Bound).
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(SED 7; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-6b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 7; Reach 7/8; Lower Bound).
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Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-7a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 8; Reach 5/6; Lower Bound).

Piscivorous Birds
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 8; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-7b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 8; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 8; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-8a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 9; Reach 5/6; Lower Bound).

Piscivorous Birds
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 9; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-8b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 9; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 9; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-9a.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 10; Reach 5/6; Lower Bound).

Piscivorous Birds
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.

DR\LD - H:\GENcms\MODEL\FDCHN\Analysis\IMPG\Revised_for_CMS_Comments\impg_tabulate_projections_loop_revised_cms.pro
Fri Oct 01 15:03:56 2010



0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7A

IMPG value = 3.2 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7B

IMPG value = 3.2 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7C

IMPG value = 3.2 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7D

IMPG value = 3.2 ppm; Time to attain > 52 yrs.

0 10 20 30 40 50
Years

0.1

1

10

100

Fi
sh

 P
C

B
s 

(m
g/

kg
 w

et
-w

ei
gh

t)

Reach 7E

IMPG value = 3.2 ppm; Time to attain > 52 yrs.

Figure K-12.3-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 10; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-12.3-9b.  Temporal profiles of model-predicted PCB concentrations in fish
compared to the IMPG for piscivorous birds (SED 10; Reach 7/8; Lower Bound).

Piscivorous Birds
(SED 10; Lower Bound)

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year.  Average calculated for 
largemouth bass (20%), brown bullhead (20%), and white sucker (20%) ages 2+, pumpkinseed (20%) ages 3+, 
and cyprinids (20%) ages 6+.
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Figure K-13.1-1a.  Temporal profiles of model-predicted PCB concentrations 
in subreach-average surface (0-6") sediments (Reach 5/6; Base Case).
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Figure K-13.2-1a.  Average fillet PCB concentrations in largemouth bass from Reach 5A (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1b.  Average fillet PCB concentrations in largemouth bass from Reach 5B (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1c.  Average fillet PCB concentrations in largemouth bass from Reach 5C (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1d.  Average fillet PCB concentrations in largemouth bass from Reach 5D (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1e.  Average fillet PCB concentrations in largemouth bass from Reach 6 (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1f.  Average fillet PCB concentrations in largemouth bass from Reach 7A (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1g.  Average fillet PCB concentrations in largemouth bass from Reach 7B (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1h.  Average fillet PCB concentrations in largemouth bass from Reach 7C (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1i.  Average fillet PCB concentrations in largemouth bass from Reach 7D (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1j.  Average fillet PCB concentrations in largemouth bass from Reach 7E (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1k.  Average fillet PCB concentrations in largemouth bass from Reach 7F (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1l.  Average fillet PCB concentrations in largemouth bass from Reach 7G (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1m.  Average fillet PCB concentrations in largemouth bass from Reach 7H (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.2-1n.  Average fillet PCB concentrations in largemouth bass from Reach 8 (Base Case).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.3-1a.  Temporal profiles of model-predicted PCB concentrations 
in subreach-average surface (0-6") sediments (Reach 5/6; Lower Bound).

Run path:  \\Tenmile\efdc_output\r56\CMS\Proj_R56_SED1CMSLB_0712-19\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\figure13_oplot_6inPCB_allSEDs.pro
Fri Oct 08 10:14:53 2010
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Figure K-13.3-1b.  Temporal profiles of model-predicted PCB concentrations 
in subreach-average surface (0-6") sediments (Reach 7/8; Lower Bound).

Run path:  \\Tenmile\efdc_output\r78\CMS\Proj_R78_SED1CMSLB_0712-35\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\figure13_oplot_6inPCB_allSEDs.pro
Fri Oct 08 10:43:13 2010
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Figure K-13.3-1b.  Temporal profiles of model-predicted PCB concentrations 
in subreach-average surface (0-6") sediments (Reach 7/8; Lower Bound).

Run path:  \\Tenmile\efdc_output\r78\CMS\Proj_R78_SED1CMSLB_0712-35\bins\

RRM - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\figure13_oplot_6inPCB_allSEDs.pro
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Figure K-13.4-1a.  Average fillet PCB concentrations in largemouth bass from Reach 5A (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1b.  Average fillet PCB concentrations in largemouth bass from Reach 5B (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1c.  Average fillet PCB concentrations in largemouth bass from Reach 5C (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1d.  Average fillet PCB concentrations in largemouth bass from Reach 5D (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1e.  Average fillet PCB concentrations in largemouth bass from Reach 6 (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1f.  Average fillet PCB concentrations in largemouth bass from Reach 7A (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1g.  Average fillet PCB concentrations in largemouth bass from Reach 7B (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1h.  Average fillet PCB concentrations in largemouth bass from Reach 7C (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1i.  Average fillet PCB concentrations in largemouth bass from Reach 7D (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1j.  Average fillet PCB concentrations in largemouth bass from Reach 7E (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1k.  Average fillet PCB concentrations in largemouth bass from Reach 7F (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1l.  Average fillet PCB concentrations in largemouth bass from Reach 7G (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.

DR/LD - H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_K_Model_Outputs\IDL_Decks\cms_alternatives_overlay_appK.pro
Wed Oct 06 10:54:25 2010



0 10 20 30 40 50 60
Year

Cancer @ 10-4 (CTE)

Cancer @ 10-5 (CTE)

Cancer @ 10-6 (CTE)

Non-Cancer-Child (CTE)/Cancer @ 10-4 (RME)

Non-Cancer-Adult (CTE)

Non-Cancer-Adult (RME)

Non-Cancer-Child (RME)
Cancer @ 10-5 (RME)

Cancer @ 10-6 (RME)

0.001

0.01

0.1

1

10

100

Fi
sh

 F
ill

et
 P

C
B

 C
on

ce
nt

ra
tio

n
(m

g/
kg

)

 

 

 

 

 

 

0 10 20 30 40 50 60

SED 1 / SED 2

SED 3

SED 4

SED 5

SED 6

SED 7

SED 8

SED 9

SED 10

SED 1 / SED 2

SED 3

SED 4

SED 5

SED 6

SED 7

SED 8

SED 9

SED 10

Figure K-13.4-1m.  Average fillet PCB concentrations in largemouth bass from Reach 7H (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Figure K-13.4-1n.  Average fillet PCB concentrations in largemouth bass from Reach 8 (Lower Bound).

Notes: Average calculated for days from Aug. 28th through Oct. 26th of each year; Average calculated for fish ages 5 to 9.
Fillet based concentrations were calculated as whole body concentrations divided by 5.0.
Horizontal lines represent fish consumption (deterministic) IMPGs.
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Appendix L 

Revised Assessment of Impacts of Remedial 
Alternatives on MESA State-Listed Species  

Introduction 

Overview 

This Appendix L presents a detailed assessment of the impacts of the sediment, floodplain, and 
treatment/disposition alternatives for the Rest of River (collectively referred to as the remedial alternatives) 
on state-listed animal and plant species and their associated habitats, as identified under the 
Massachusetts Endangered Species Act (MESA; M.G.L. c. 131A) and its implementing regulations (321 
CMR 10.00).  Under MESA, a particular species may be identified and listed as “Endangered” (in danger of 
extinction throughout all or a significant portion of its range or in danger of extirpation), “Threatened” (likely 
to become Endangered within the foreseeable future), or of “Special Concern” (a species which has 
suffered a decline that could threaten the species if allowed to continue unchecked, or that occurs in such 
small numbers or with such a restricted distribution or specialized habitat requirements that it could become 
Threatened within Massachusetts) (321 CMR 10.03(6)).  (These are collectively referred to as rare or state-
listed species herein.)  Such species are listed by the Natural Heritage and Endangered Species Program 
(NHESP), the program within the Massachusetts Division of Fisheries and Wildlife (MDFW) responsible for 
rare species inventory, research, and protection under MESA.  NHESP also develops maps of Priority 
Habitat (as provided in 321 CMR 10.12) for each of these species, as discussed below.  For each state-
listed species that has such mapped Priority Habitat within the Rest of River portion of the GE-
Pittsfield/Housatonic River Site, this Appendix presents an evaluation of whether and the extent to which 
each of the remedial alternatives would impact that Priority Habitat, would result in a “take” of that species 
under MESA (as defined below), and (if a take would occur) would adversely affect a significant portion of 
the local population(s) of that species.  This Appendix represents a revision and update of a previous 
assessment presented in Appendix B of GE’s March 2009 Response to EPA’s Interim Comments on CMS 
Report (Interim Response).  

The Rest of River is defined as that portion of the Housatonic River and its floodplain downstream of the 
confluence of the East and West Branches of the Housatonic River (the Confluence) to which releases of 
hazardous substances from the GE facility in Pittsfield, Massachusetts have migrated.  The approximate 
10-mile stretch of the Rest of River between the Confluence and Woods Pond Dam, known as the Primary 
Study Area (PSA), functions as a unique, largely unfragmented, contiguous riparian corridor containing 
diverse riverine, wetland, and forested habitats offering excellent conditions and relative seclusion for 
numerous state-listed rare species.  The next 19 miles, from Woods Pond Dam to Rising Pond Dam, 
contain various habitat types, including suitable habitats for some of the same, as well as other, state-listed 
species. 

Priority Habitat is defined by MESA regulations as the geographic extent of habitat area providing important 
functions for a state-listed species, based on recorded observations of the subject species (“occurrences”) 
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within the past 25 years (321 CMR 10.02).  NHESP delineations of Priority Habitat are required to use the 
“best scientific evidence available,” to examine individual occurrence records in the context of species 
listing status, and to apply the following criteria: the nature and/or significance of the occurrence as it relates 
to the conservation and protection of the species, including but not limited to, evidence of breeding, 
persistence, life stages present, number of individuals, extent of necessary supporting habitat, and 
proximity to other occurrences (321 CMR 10.12 (2)).  Species observations in close proximity, grouped into 
occurrences (also known as “element occurrences”), indicate the geographic location presumably inhabited 
by a population of that species.  NHESP, Listing Endangered Species in Massachusetts, 2008, pp. 4 and 9, 
http://www.mass.gov/dfwele/dfw/nhesp/species_info/pdf/listing_criteria.pdf.  For each state-listed species, 
NHESP prepares habitat mapping guidelines that identify the species’ important habitat features and 
describe the methodology by which its Priority Habitat area(s) are delineated (321 CMR 10.12(3).   

NHESP provided GE with species-specific Priority Habitat maps reflecting information in the NHESP 
database for the Housatonic River corridor downstream of the Confluence.  NHESP initially provided such 
maps in October 2008 for the Housatonic corridor between the Confluence and Woods Pond Dam 
(Reaches 5 and 6); and it provided updated maps in March 2010 both for that corridor and for the corridor 
between Woods Pond Dam and Rising Pond Dam (Reaches 7 and 8).  The applicable 2010 species-
specific Priority Habitat maps were used in the current evaluations, and are reproduced and discussed 
within each of the individual species assessment sections of this Appendix. 

The Rest of River area extends laterally in Reaches 5 and 6 to the 1 mg/kg PCB isopleth (approximately 
equivalent to the 10-year floodplain), encompassing the PSA, and in Reaches 7 and 8 is generally 
considered to include the 100-year floodplain.  The Priority Habitat maps provided by NHESP and used in 
this assessment include a broader lateral area associated with the Housatonic River corridor in that they 
depict, on a species-specific basis, additional contiguous mapped Priority Habitat to the east and west of 
the river and its immediate floodplain (i.e., beyond the confines of the PSA in Reaches 5 and 6 and beyond 
the 100-year floodplain in Reaches 7 and 8.)  The full scope of such mapped Priority Habitat has been 
considered in each of the species-specific assessments, as further presented below.  For purposes of this 
Appendix, “Reach 5” refers to the broader Housatonic River corridor between the Confluence and the 
headwaters of Woods Pond, “Reach 6” refers to that corridor at Woods Pond, “Reach 7” refers to that 
corridor between the Woods Pond Dam and the beginning of Rising Pond, and “Reach 8” refers to that 
corridor at Rising Pond – in all cases not limited laterally by the 1 mg/kg isopleth or any particular floodplain 
contour line. 

The Priority Habitat mapped by NHESP for all state-listed species collectively is shown on Figure 1 for 
Reaches 5 and 6 and Figure 2 for Reaches 7 and 8.1  As shown on those figures, virtually the entire PSA as 
well as extensive sections of the river and 100-year floodplain in Reaches 7 and 8 are located within the 
collective Priority Habitats in these stretches.  Collectively, 1014 acres of the PSA (approximately 96% of 
the PSA) and 1160 acres of the Reach 7/8 river and floodplain (approximately 33% of the total 100-year 
floodplain in that section of the Rest of River) fall within Priority Habitat.   

                                                 
1  These figures have been compiled from the species-specific Priority Habitat maps provided by NHESP to GE in 
March 2010.  As such, they differ somewhat from the NHESP’s overall Priority Habitat mapping in the MassGIS, which 
is based on NHESP’s last Atlas publication in 2008. 
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NHESP has mapped Priority Habitat for 49 species in the Housatonic River corridor between the 
Confluence and Rising Pond Dam.  Those species are listed in Table 1 (at the end of this Introduction), 
along with, for each species, the acreage of total Priority Habitat in Reaches 5 and 6, the acreage within the 
PSA, the acreage in Reaches 7 and 8, and the acreage within the 100-year floodplain in those reaches.  
Detailed assessments have been conducted for each of those species that could be impacted by any of the 
sediment, floodplain, or treatment/disposition alternatives – which amount to 35 species.2  The 
assessments presented in this Appendix only address species for which NHESP has mapped Priority 
Habitat within the Rest of River area.3 

MESA Requirements 

MESA and its regulations generally prohibit a “take” of a state-listed species.  Under the regulations, a  
“take” means, in reference to animals, “to harass, harm, pursue, hunt, shoot, hound, kill, capture, collect, 
process, disrupt the nesting, breeding, feeding, or migratory activity, or attempt to engage in any such 
conduct”; and in reference to plants, it means ”to collect, pick, kill, transplant, cut or process or attempt to 
engage or assist in any such conduct” (321 CMR 10.02).   

The MESA regulations also contain a provision (321 CMR 10.23) authorizing the Director of the MDFW to 
permit a take, at his or her discretion, if: (a) the project proponent has “adequately addressed alternatives to 
both temporary and permanent impacts to State-listed Species”; (b) “an insignificant portion of the local 
population would be impacted”; and (c) the project proponent “agrees to carry out a conservation and 
management plan that provides a long-term Net Benefit to the conservation of the State-listed Species.”  
However, as discussed in the text of this Revised CMS Report (Section 5.4), GE has concluded that this 
provision is not an applicable or relevant and appropriate requirement (ARAR) under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA).  As result, this Appendix does not 
evaluate the potential application of this Net Benefit provision to the take of a given species under a 
remedial alternative. 

Nevertheless, the extent and severity of a take are also relevant to certain evaluation criteria used for 
assessing remedial alternatives – namely, the long- and short-term adverse impacts from implementing an 
alternative, as well as overall protection of the environment (see Section 2.1.1 of the Revised CMS Report).  

                                                 
2  The species listed in Table 1 that would not be affected by any remedial alternative are climbing fumitory (Adlumia 
fungosa), culver's-root (Veronicastrum virginicum), fen cuckoo flower (Cardamine pratensis var. palustris), 
fen sedge (Carex tetanica), ginseng (Panax quinquefolius), great blue lobelia (Lobelia siphilitica), handsome 
sedge (Carex formosa), hemlock parsley (Conioselinum chinense), long-styled sanicle (Sanicula odorata), 
Ogden's pondweed (Potamogeton ogdenii), pale green orchis (Platanthera flava var. herbiola), purple 
clematis (Clematis occidentalis), sedge wren (Cistothorus platensis), smooth rock-cress (Boechera 
laevigata), and straight-leaved pondweed (Potamogeton strictifolius).  They are not discussed further in this 
Appendix except for fen cuckoo flower, which is assessed further due to comments on that species made by NHESP in 
its review of the March 2009 MESA Assessments . 
3  It is recognized that compliance with MESA is not restricted to areas formally mapped as Priority Habitats, but also 
includes other areas, if any, where information on the occurrence of a state-listed species has been received by NHESP 
(321 CMR 10.13).  In addition to the species with mapped Priority Habitat, four additional state-listed species were 
observed by Woodlot Alternatives (2002), during its ecological surveys in 1998-2000, to be present in the PSA.  These 
species are listed at the bottom of Table 1.  However, since NHESP has not mapped Priority Habitat for these species 
within Reaches 5, 6, 7, or 8, assessments have not been conducted for those species.  We know of no other specific 
information on the occurrence of state-listed species in the Rest of River area.  
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Thus, to further the process of comparing the remedial alternatives, this Appendix includes a focused effort 
to evaluate whether, for each alternative that would take a state-listed species, the activities constituting the 
take would adversely impact a significant portion of the local population of that species.    

Description of Species and its Mapped Priority Habitat in the Housatonic River Corridor 

The evaluation of each state-listed species with mapped Priority Habitat begins with a description of the 
species and its life-cycle and habitat requirements.  This information was drawn from contemporary and 
accepted scientific literature and other sources (e.g., NHESP fact sheets).  This section is followed by a 
description of the species’ mapped Priority Habitat in Reaches 5 through 8, including the suitability of 
habitat conditions within the Priority Habitat for the species in question and the ways in which the species 
may use different habitats (e.g., riverine, forest, emergent wetlands) within that overall area.  This 
discussion is based on the NHESP Priority Habitat mapping, available information from the literature and 
previous studies, and additional field reconnaissance.  This section also discusses the extent of the local 
population or populations of the species in these reaches.  The bases for and factors considered in that 
discussion are described below.  

Assessment of Impacts of Remedial Alternatives  

For each state-listed species under evaluation, this Appendix evaluates the impacts of each of the individual 
sediment, floodplain, and treatment/disposition alternatives.  These evaluations include quantification of the 
impacts of each alternative on each species’ Priority Habitat within each river reach – including both 
impacts from remediation activities and impacts on non-target areas through the construction of access 
roads and/or staging areas.  In addition, the suitability of the affected habitat types within the Priority Habitat 
for the species has been considered, as well as the sensitivity of each species to various changes in habitat 
or other disruptions.  As discussed in Section 5.2 of the Revised CMS Report, GE has considered, and 
incorporated into these alternatives, measures to avoid or minimize adverse ecological impacts (e.g., 
revised bank stabilization techniques, revised locations of access roads and staging areas).  In addition, as 
discussed further below, the restoration measures for the various aquatic and floodplain habitats, as 
described in Section 5.3 of the Revised CMS Report, have been considered in these assessments to the 
extent relevant to the state-listed species in question.  

The evaluation of individual sediment and floodplain alternatives as separate, stand-alone actions does not 
provide a complete picture of the impacts of those alternatives.  During real-world implementation, the 
combination of a sediment and a floodplain alternative would have greater impacts than an individual 
alternative (even though access roads and staging areas would be coordinated).  Accordingly, for each 
species, quantitative assessments of impacts have been made for the combinations of sediment and 
floodplain alternatives assessed in the Revised CMS Report.  Apart from the combination of SED 2/FP 1 
(which would not involve any remedial construction activities), those combinations are SED 3/FP 3, SED 
5/FP 4, SED 6/FP 4, SED 8/FP 7, SED 9/FP 8, and SED 10/FP 9.  

Determination of Take 

The MESA regulatory definitions of take – which are different for animals and plants (as quoted above) – 
have been used with respect to the specific activities in each alternative to structure the analysis of whether 
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a take is likely to occur as a result of the activities that would be part of that alternative.  As an example, for 
the wood turtle, Table 2 lists the remediation-related activities in the wood turtle Priority Habitat and the 
categories of take that may result from those activities: 

Table 2.  Activities within Wood Turtle Habitat and Categories of “Take” 

Activity Categories of “Take” Likely 
Vegetation cutting Harass; Harm; Disrupt nesting, breeding, feeding, and migration  
Vegetation grubbing Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 

possibly Kill (direct mortality)  
De-watering Harass; Harm; Disrupt nesting, breeding, feeding, and migration  
Floodplain soil excavation,  
removal, and backfilling 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

Riverbank excavation, backfill, 
and stabilization 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

River bottom excavation and 
backfill 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

River bottom and backwater thin-
layer capping 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Access road and staging area 
construction 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Stream crossing Harass; Harm; Disrupt nesting, breeding, feeding, and migration  
Truck and excavation equipment 
traffic 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Soil transport, deposition, and 
grading 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Human foot traffic Harass 
Landscaping/planting Harass 

 

In addition to an assessment of the physical activities involved in each remedial alternative, the 
determination of a “take” for each species has considered a number of other relevant factors, including: the 
extent of actually suitable habitat for the subject species that would be affected by the alternative; the timing 
of the remedial activities as they would relate to the life-cycle requirements of the subject species; and 
potential indirect effects of the alternative that could result in harm to the subject species (e.g., alteration of 
the hydrology of the area, elimination of vegetation or hardening of a riverbank essential to a life-cycle 
requirement, increased colonization of invasive species resulting in a deterioration of habitat suitability), to 
the extent relevant to the applicable definition of a take.   

Assessment of Impact to Local Populations 

For each species for which it was determined that a given alternative would cause a take, an evaluation 
was then conducted to determine whether the activities and indirect effects of these activities constituting a 
take would impact a significant portion of the local population.  As noted above, this evaluation was 
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performed to provide additional information on the extent and significance of the adverse ecological impacts 
of the alternative.  These assessments required consideration of a number of key factors, discussed below.  

Extent of Local Population.  The initial factor requiring consideration in this evaluation is the extent of the 
local population.  In the March 2009 MESA assessment, the local population of each species was 
considered to be that which is situated within the mapped Priority Habitat area(s) defined by NHESP for 
Reaches 5 and 6 (including any portions of that mapped habitat located outside the 1 mg/kg isopleth that 
marks the lateral boundary of the PSA).  In its review of that assessment, NHESP asserted (and EPA 
reiterated in its January 15, 2010 conditional approval letter for the 2009 Work Plan) that this constitutes an 
“overly narrow” definition of the local population in many cases.     

As part of the current assessment, the extent of the local population or populations of each subject species 
(including those identified by NHESP) was evaluated, considering the Priority Habitat mapping, available 
literature regarding the species’ documented movement, dispersal, and foraging characteristics, average 
home range, and typical degree of interconnectedness among proximate populations of that species, as 
well as site-specific habitat characteristics that might either connect or separate known occurrences and/or 
populations.  In general, in the absence of other site-specific or species-specific factors, since (as described 
above) Priority Habitat represents the geographic extent of habitat indicated by element occurrences of a 
species and specifically takes into account a species’ life-cycle needs, species-specific mapped Priority 
Habitat delineated by NHESP in a given stretch of river and floodplain is a reasonable approximation of the 
area used by or necessary to support a local population.  In many cases, that mapped Priority Habitat 
extends laterally well beyond the PSA and the Reach 7/8 floodplain, and the assessments in this Appendix 
have considered the full extent of those Priority Habitats.   

For most species with mapped Priority Habitat in Reaches 5 and/or 6, based on the location and extent of 
the Priority Habitat and the foraging and dispersal characteristics of the species, it appears that the 
longitudinal extent of the local population is also fairly represented by the mapped Priority Habitat area(s) in 
those reaches.  For example, for many such species, the Priority Habitat in that stretch is limited to a certain 
discrete area or areas with boundaries fully contained within that stretch, or there is no Priority Habitat for at 
least two miles downstream of Woods Pond Dam (thus indicating that the dam is a separation barrier 
limiting the extent of the local population); and, for animals, the individuals within that stretch would not be 
expected to traverse long distances to another Priority Habitat.  For such species, the downstream end of 
the mapped Priority Habitat in Reaches 5/6 marks the boundary of the local population.  In such cases, 
where there is additional mapped Priority Habitat for the species in Reaches 7 and/or 8, with a considerable 
separation distance from the upstream habitat(s), two local populations have been identified and evaluated 
– one upstream and one downstream of Woods Pond Dam.  Similarly, for species that have Priority Habitat 
only in the stretch downstream of Woods Pond Dam, it has generally been concluded that the extent of the 
local population is fairly represented by the mapped Priority Habitat area(s) between Woods Pond and 
Rising Pond Dams, unless there are specific circumstances indicating that the local population would 
extend beyond that mapped habitat or that there is more than one local population in that stretch.  On the 
other hand, if there are site-specific or species-specific considerations indicating that the local population 
may extend beyond the Priority Habitat in a given stretch, such as where contiguous Priority Habitat 
extends upstream of that stretch (e.g., for wood turtles) or where the species would be expected to traverse 
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long distances in foraging (e.g., for bald eagles), the local population has been defined to extend beyond 
the Priority Habitat in a given stretch.4     

Distribution of Species within Priority Habitat.  The assessment of the impact of a take on the local 
population(s) has considered, for each species, the potential distribution of the species within the mapped 
Priority Habitat.  NHESP asserted (and EPA again reiterated) that GE should not assume that a given 
species is equally distributed throughout the mapped Priority Habitat, since the actual distribution of a 
species may be clumped and habitat quality can vary considerably within the mapped Priority Habitat.  The 
assessments presented in this Appendix do not assume that the species is evenly distributed if there is a 
basis for further specification of the species’ distribution within the mapped Priority Habitat.  Rather, where 
the actual habitat in portions of the mapped Priority Habitat is not suitable for the species given its life-cycle 
characteristics, impacts on those habitat areas are considered to be of lesser or no significance to the local 
population despite NHESP’s inclusion of the area as Priority Habitat for that species.  For example, a plant 
or animal species that does not inhabit aquatic riverine habitat was assumed not to be present within the 
river, even if the river is within the applicable mapped Priority Habitat.  In addition, for those species for 
which GE has received additional information from NHESP regarding density within the mapped habitat 
(e.g., mustard white butterfly), such information has been used in the assessment for that species.  
Otherwise, since the actual distribution of a species (including potential clumping) within the mapped 
Priority Habitat is unknown, it has been assumed that the species could be present anywhere within the 
suitable habitat that falls within the Priority Habitat; and that assumption was used in assessing potential 
impacts on the local population. 

Magnitude of Impact.  In this Appendix (as in the 2009 MESA assessment), a number of quantitative and 
qualitative factors, including, but not limited to, the proportion of Priority Habitat affected under a remedial 
alternative, have been considered in evaluating whether activities constituting a take would impact a 
significant portion of the local population.  In its review of the 2009 MESA assessment, NHESP asserted 
that GE should not assume that an impact on greater than 20% of the acreage of the Priority Habitat for a 
given species would necessarily result in an impact to a significant portion of the local population of that 
species.  However, GE did not make such an automatic assumption in its prior assessment and has not 
done so in the current evaluations.  Rather, the percentage of impact on Priority Habitat has been used only 
as an initial guideline, considered together with the particular characteristics of the species, the suitability of 
various portions of the mapped Priority Habitat, and other relevant factors.  Each species-specific 
assessment reviews the qualitative as well as quantitative considerations underlying the findings regarding 
whether a particular alternative would impact a significant portion of the species’ local population. 

For example, for a plant species that does not normally inhabit riverine areas, even a large impact on the 
riverine portion of the mapped Priority Habitat has not been considered to affect a significant portion of the 
local population.  Conversely, an impact to a discrete set of vernal pools that constitute a small portion of 
the overall Priority Habitat of a species that inhabits such pools was considered significant if the vernal pool 
provides breeding habitat for the subject species.  In addition, for species that are likely to use the 
riverbank, stabilization of riverbank areas has been considered separately from the proportion of overall 

                                                 
4  NHESP has suggested that, notwithstanding its discrete Priority Habitat mapping, local populations of “many” of the 
subject listed species should be more broadly defined as encompassing the entire Housatonic River or river basin.  As 
discussed above, and based on the evaluations undertaken for this Appendix, this is inconsistent with the evidence 
respecting most of the state-listed species studied.   
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Priority Habitat impact.  For example, stabilization of more than 82,000 linear feet of riverbank habitat 
through the wood turtle Priority Habitat has been taken into account in evaluating the impact on the local 
wood turtle population even if the associated sediment remediation would affect a small percentage of the 
overall wood turtle Priority Habitat.  

Habitat Management/Restoration Actions.  Finally, in evaluating whether a given remedial alternative would 
impact a significant portion of the local population, consideration has been given to the habitat restoration 
components of the alternative, including those relating to state-listed species (as described in the 
restoration methods subsections of Section 5.3 of the Revised CMS Report).  Thus, to the extent that such 
measures would reduce or mitigate the impacts, they have been considered in these population impact 
assessments.  
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Table 1.  State-Listed Species with Priority Habitat in Reaches 5 Through 8 (Per 2010 NHESP Mapping) 

Common Name 
Animal (A) 
or Plant (P)

MESA 
Status*

Total Priority Habitat (Acres) 
Reaches 5 & 6 Reaches 7 & 8 

Total Priority 
Habitat PSA 

Total Priority 
Habitat 

100-Year 
Floodplain

American Bittern A E 501 249 120 116 
Arrow Clubtail A T 923 716 730 571 
Bald Eagle A E 187 136 0 0 
Black Maple P SC 58 55 0 0 
Bristly Buttercup P SC 30 30 0 0 
Brook Snaketail A SC 205 158 173 156 
Bur Oak P SC 454 250 24 19 
Climbing Fumitory P SC 0 0 1 0 
Common Moorhen A SC 427 297 10 9 
Creeper A SC 0 0 103 102 
Crooked-stem Aster P T 15 12 0 0 
Culver's-root P T 1 < 1 0 0 
Dion Skipper A T 0 0 103 92 
Dwarf Scouring-rush P SC 0 0 20 4 
Fen Cuckoo Flower P T 2 0 0 0 
Fen Sedge P SC 0 0 1 0 
Foxtail Sedge P T 137 66 0 0 
Frank's Lovegrass P SC 0 0 25 25 
Ginseng P SC 0 0 7 < 1 
Gray's Sedge P T 148 118 0 0 
Great Blue Lobelia P E 0 0 < 1 0 
Hairy Wild Rye P E 27 19 0 0 
Handsome Sedge P T 0 0 1 0 
Hemlock Parsley P SC 18 0 0 0 
Intermediate Spike-sedge P T 275 267 33 33 
Jefferson Salamander A SC 105 40 417 81 
Longnose Sucker A SC 0 0 109 105 
Long-styled Sanicle P T 34 0 123 7 
Mustard White A T 1636 899 0 0 
Narrow-leaved Spring Beauty P E 22 18 0 0 
Ogden's Pondweed P E 0 0 2 2 
Ostrich Fern Borer Moth A SC 196 176 169 149 
Pale Green Orchis P T 0 0 17 17 
Purple Clematis P SC 0 0 113 0 
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Common Name 
Animal (A) 
or Plant (P)

MESA 
Status*

Total Priority Habitat (Acres) 
Reaches 5 & 6 Reaches 7 & 8 

Total Priority 
Habitat PSA 

Total Priority 
Habitat 

100-Year 
Floodplain

Rapids Clubtail A T 208 166 0 0 
Riffle Snaketail A T 147 112 0 0 
Sedge Wren A E 0 0 8 8 
Skillet Clubtail A SC 0 0 265 161 
Smooth Rock-cress P T 0 0 1 0 
Spine-crowned Clubtail A E 351 252 0 0 
Straight-leaved Pondweed P E 21 0 0 0 
Stygian Shadowdragon A SC 0 0 650 469 
Triangle Floater A SC 20 19 96 96 
Tuckerman's Sedge P E 1 1 4 0 
Wapato P T 390 381 0 0 
Water Shrew A SC 41 39 0 0 
White Adder's-mouth P E 37 2 0 0 
Wood Turtle A SC 1375 744 984 462 
Zebra Clubtail A SC 912 707 690 531 

 
*  Listed per MESA (G.L. c. 131A) section 4 as Endangered (E), Threatened (T), or Species of Special Concern (SC) 

Note:  In addition to the species listed above, four additional state-listed rare species were observed by Woodlot 
Alternatives (2002) within the PSA during its ecological surveys.  Those species are northern harrier, sharp-shinned 
hawk, northern parula, and backpoll warbler.  However, NHESP has not mapped Priority Habitat for these species 
within Reaches 5, 6.,7, or 8, and hence assessments have not be conducted for these species. 
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A. Wood Turtle (Glyptemys insculpta) MESA Assessment 

A-1. Summary of Species Life Cycle and Habitat Requirements 

Wood turtles (Glyptemys insculpta) are found in both aquatic and terrestrial habitats.  The wood turtle is a 
Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). 
While these turtles require clear, moving water, such as rivers, streams and creeks, they also utilize a variety 
of shallow wetlands, such as swamps, bogs, and seasonal pools.  Wood turtles use a wide variety of 
terrestrial habitats and generally prefer a mosaic of different community types located near the water.  Wood 
turtles require this wide range of habitats for food availability, thermoregulation, nesting and overwintering.  
They also use emergent logs or grassy, sandy, and muddy banks for basking.  

During the summer months, wood turtles feed in wet meadows, early successional fields, hayfields, and 
forests.  They are opportunistic omnivores, with a diet consisting of both plant and animal matter that is 
consumed on land and in the water.  Wood turtles spend the winter hibernating within the stream and 
generally stay fully submerged from November until temperatures increase in the spring (typically mid-March 
to April).  The species may spend the winter alone or in communal hibernacula with several wood turtles.  
Wood turtles utilize a variety of areas such as undercut banks, deep pools, in-stream woody debris piles and 
logjams, small beaver impoundments, abandoned muskrat burrows and even exposed river bottom for winter 
hibernacula.  Wood turtles have shown extreme fidelity to use of the same habitat features year after year, 
such as basking on the same downed log along the riverbank or hibernating in the same logjam (IPFW 2004). 

Wood turtles emerge from the stream in mid-March to April depending on seasonal temperatures and begin 
using the surrounding terrestrial habitat close to the water’s edge for feeding and basking.  Although the peak 
mating activity occurs in the spring and fall, wood turtles are known to mate opportunistically throughout their 
activity period.  Copulation usually takes place within the water and a female may mate with multiple males 
over the course of the active season.  Nesting usually takes place in open areas with sand and gravel 
substrate (e.g., riverine point bars, exposed river banks, and abandoned gravel pits) during the month of 
June, and females may travel long distances in search of proper nesting areas, to which they also show high 
site fidelity from year to year.  Male wood turtles may remain along the river and its banks during the summer. 
The hatchlings emerge from the eggs in August and September.   

Wood turtles are very long-lived (may live up to 100 years in age), and they reach sexual maturity very slowly.  
Wood turtles utilize long segments of a river during their annual life-cycle; reported stream home range 
lengths in this region range from 200-20,000 feet, while reported maximum distances traveled from the river 
range from 13-3,000 feet (Jones 2009).  Smaller home ranges tend to occur in landscapes where early-
successional/disturbed habitats are abundant.  Wood turtles are also capable of lengthy migrations of six 
miles or more; however, these unusually lengthy movements are often associated with individuals displaced 
during severe floods that are attempting to return to their familiar habitats (Sweeten 2008, Jones 2009).  
Mortality rates through direct burial in sediment during such flood events, as well as mammalian predation or 
road mortality during subsequent return journeys, are common (Jones 2009).   

A-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from the NHESP, Priority Habitat of the wood turtle 
occurs in Reaches 5, 7 and 8.  No Priority Habitat is mapped in Reach 6, likely due to the effects of the 
Woods Pond dam, although this area also appears to contain suitable habitat (i.e., extensive areas of shrub 
swamp, wet meadow and emergent marsh) that is frequently used by this species for foraging.   

Within Reach 5, the mapped Priority Habitat includes all of Reach 5A, Reach 5B, and the northern half of 
Reach 5C, as shown on Figure A-1 at the end of this section.  Woodlot (2002) documented a number of wood 
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turtle observations in the vicinity of the confluence of the East and West Branches of the Housatonic River 
(the Confluence); and more recently, the NHESP has conducted radio-telemetry surveys of wood turtle 
movements in the area, which demonstrated that wood turtles move regularly from the main of the Housatonic 
River in the area of the Confluence into the upstream tributaries.  In addition, while the NHESP Priority 
Habitat mapping provided to GE did not extend upstream of the Confluence, NHESP comments on an earlier 
version of this assessment noted that wood turtle are present further upstream along both the East and West 
Branches.  Field observations and inspection of aerial photographs indicate that suitable wood turtle habitats 
occur for approximately 1400 linear stream-feet up the East Branch to Pomeroy Avenue, and for 
approximately 4000 linear stream-feet up the West Branch to South Street.  Therefore, this assessment has 
taken into account such additional wood turtle habitat extending above the Confluence adjacent to the 
mapped Priority Habitat in Reach 5.    

The total mapped Priority Habitat area of the wood turtle between the Confluence and Woods Pond 
comprises roughly 1,375 acres, with 744 acres located in the PSA, and the additional contiguous wood turtle 
habitat area along the East and West Branches above the Confluence comprises approximately 73 acres, 
resulting in a total of 1,448 acres of mapped and equivalent habitat in and contiguous to Reach 5.  (For 
purposes of this assessment, including for purposes of quantifying the areal extent of habitat impacted by 
remedial activities relative to total wood turtle habitat, the term “Reach 5” is used to encompass both the 
mapped Priority Habitat between the Confluence and Woods Pond and the contiguous habitat along the East 
and West Branches upstream of the Confluence.)  

In Reaches 7 and 8, two areas of mapped wood turtle Priority Habitat, totaling approximately 984 acres, occur 
at the lower end of Reach 7 and in Reach 8, as shown on Figure A-2.  The first area extends from the 
Housatonic River’s confluence with Hop Brook to approximately 3 miles downstream.  The second area 
begins at the Glendale Dam and extends approximately 4 miles downstream, through the end of Reach 8 at 
Rising Pond Dam.  

Nearly all of the mapped Priority Habitat in Reach 5, as well as portions of the Reach 7 mapped Priority 
Habitat provide suitable river bottom and bank habitat for a variety of life-cycle requirements of the wood 
turtle, including breeding, feeding, dispersal, and particularly overwintering.  River conditions are 
predominantly low to mid-gradient meandering flow over sandy bottom, with occasional gravel and cobble 
substrate in Reach 5A and siltier and muck conditions in areas of slower current in Reaches 5B and 5C.  
Riverbanks have variable characteristics, but many consist of sand/silt/muck deposits with significant 
overhanging mature woody vegetation and associated high-quality habitat features for the wood turtle (e.g., 
undercut banks, in-river debris piles and logjams).  While the significant mature woody vegetation on the 
riverbanks tends to grade into more shrub and herbaceous cover south of New Lenox Road, both the river 
bottom and banks in this area continue to offer suitable habitat for a variety of life-cycle requirements of the 
wood turtle, particularly for overwintering and foraging.   

Floodplain habitats in Reach 5 vary from mature transitional floodplain forest with interspersed areas of shrub 
swamp and vernal pools in Reaches 5A and 5B to a broader outwash plain in Reach 5C, with diverse 
bordering wetland communities interspersed with open early-successional habitats and agricultural fields and 
numerous headwater streams flowing to the Housatonic from the adjacent highlands.  All of these areas 
include a high density of cover types, which provide important habitat for protective cover, thermoregulation, 
migration, foraging, and overwintering for wood turtles.  In fact, these conditions in Reach 5C extend south of 
the mapped Priority Habitat to the downstream limit of Reach 5C. 

Mapped Priority Habitats located in the southern portion of Reach 7 and in Reach 8 typically exhibit a much 
narrower floodplain with steep side slopes and forested uplands and developed areas.  However, one major 
section of broad floodplain consisting of wet meadow, shallow emergent marsh, and agricultural areas occurs 
within the mapped Priority Habitat at the confluence with Hop Brook near South Lee.  This mosaic of diverse 
wetland habitats also provides particularly suitable foraging, cover, and dispersal habitat for the wood turtle.   
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Based on review of the Priority Habitat mapping, the distances between distinct mapped areas, ecological 
characteristics of the intervening landscape, and documented home ranges or dispersal distances for this 
species, two local populations of wood turtle have been identified and assessed in these sections of the 
Housatonic River corridor – one occurring in (and, as discussed above, upstream of) Reach 5 and a separate 
local population in Reaches 7 and 8.  These two areas of mapped habitats are separated by approximately 8 
miles of riparian corridor, including Woods Pond Dam, Columbia Mill Dam, downtown Lee, and Interstate 90.  
In addition, significant portions of the landscapes directly adjacent to the river in Reaches 7 and 8 are well 
developed on both sides of the river north of Interstate 90, and along the northern/western side of the river 
south of Interstate 90.  These features significantly reduce landscape connectivity and likely prevent 
movement or dispersal of wood turtles between the upper and lower mapped Priority Habitat areas. The local 
population of wood turtles in Reach 5 consists of those present within the 1375 acres of mapped Priority 
Habitat in Reaches 5A, 5B, and 5C, plus the 73 acres of contiguous wood turtle habitat above the Confluence 
(a total of 1448 acres).  The local population of wood turtles in Reaches 7 and 8 consists of those present 
within the 984 acres of wood turtle Priority Habitat mapped in these reaches.  Because wood turtles tend to 
use a wide variety of habitats, the distribution of the wood turtles throughout each of these habitat areas has 
been assumed to be uniform.   

A-3. Impacts of Remedial Alternatives on Wood Turtle Habitat 

A-3-1.  Impacts to Wood Turtle Habitat from Individual Sediment and Floodplain Alternatives 

Table A-1 summarizes the areal extent of work within the wood turtle habitat in Reach 5 for all the remedial 
alternatives.  SED 1 involves no action, and SED 2 is limited to monitored natural recovery (MNR).  SED 3 
through SED 9 would result in impacts to mapped wood turtle habitat ranging from 121 to 196 acres, including 
impacts from in-river remediation and access roads and staging areas.  SED 10 would disturb a much smaller 
amount of riverine habitat (42 acres) compared to SED 3 through SED 9.  In addition to river bottom and 
backwater impacts, stabilization/remediation of riverbanks would also alter Priority Habitat in Reach 5.  SED 3 
through SED 9 would impact a total of approximately 82,700 linear feet of riverbank in mapped Priority Habitat 
(all of the riverbank habitat in Reaches 5A and 5B), and SED 10 would impact approximately 8,600 linear feet 
of riverbank with the Priority Habitat.   

Impacts from floodplain alternatives in Reach 5 are greatest in Reach 5A and generally decrease with 
distance from the Confluence.  FP 1 involves no action.  FP 2 and FP 9 would impact approximately 22 and 
25 acres of mapped wood turtle Priority Habitat, respectively.  These alternatives would not directly impact 
vernal pool habitat, which provides important foraging, hydration, and thermoregulation habitats for the wood 
turtle.  FP 3, FP 4, and FP 5 would impact approximately 65 to 96 acres of wood turtle habitat.  Impacts under 
these alternatives would occur primarily within mature floodplain/wetland forest, shrub habitats adjacent to 
backwater pond areas, and wet meadow/emergent marsh habitats, most of which directly border the river.  In 
addition, these alternatives would involve remediation of numerous vernal pool areas and require temporary 
river crossings at several locations.  FP 6 and FP 7 would impact more than 200 acres of wood turtle Priority 
Habitat.  Under these alternatives, soil removal and stabilization would occur over a substantial portion of the 
forested floodplain and would require construction of an extensive network of access roads and staging 
areas.  Extensive areas of deep and shallow marshes, shrub swamps, wet meadows, and numerous vernal 
pools would also be impacted under FP 6 and FP 7.  FP 8 would impact 128 acres of wood turtle Priority 
Habitat, less than FP 6 and FP 7, but still considerably more than FP 2 through FP 5 and FP 9.   
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Table A-1.  Impacts to Wood Turtle Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat2 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 41.4 -- 2.9 -- 44.3 52.0 22.3 2.2 -- 76.5 120.7 8% 
SED 4 45.4 29.6 26.0 -- 101.0 51.9 24.8 2.4 -- 79.2 180.2 12% 
SED 5 45.4 29.6 26.0 -- 101.0 51.9 24.8 4.1 -- 80.8 181.8 13% 
SED 6 47.5 33.8 33.1 -- 114.5 51.9 24.9 0.6 -- 77.4 191.9 13% 
SED 7 47.5 33.8 33.1 -- 114.5 51.9 24.8 0.6 -- 77.4 191.8 13% 
SED 8 47.8 35.7 35.4 -- 118.9 51.9 24.8 0.6 -- 77.4 196.3 14% 
SED 9 47.5 33.8 33.1 -- 114.4 21.1 9.8 0.1 -- 31.1 145.5 10% 
SED 10 20.8 -- -- -- 20.8 16.6 4.1 -- -- 20.7 41.6 3% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 9.1 0.8 0.4 -- 10.3 7.3 3.1 0.6 -- 11.0 21.3 2% 
FP 3 23.2 9.0 6.7 -- 38.9 15.4 7.7 2.8 -- 26.0 64.9 5% 
FP 4 39.8 15.9 10.5 -- 66.2 16.3 9.9 3.4 -- 29.6 95.8 7% 
FP 5 27.4 10.7 17.4 -- 55.5 10.9 7.7 2.9 -- 21.6 77.1 5% 
FP 6 82.1 54.3 35.7 -- 172.2 14.4 12.2 4.3 -- 31.0 203.1 14% 
FP 7 144.0 71.2 41.4 -- 256.6 14.5 10.8 4.2 -- 29.5 286.1 20% 
FP 8 51.1 22.3 21.3 -- 94.6 18.5 10.7 4.0 -- 33.2 127.8 9% 
FP 9 9.6 1.7 0.6 -- 11.9 8.1 3.2 1.4 -- 12.7 24.5 2% 

1. In addition to the impacts listed in this table, SED 3 through SED 9 would require 82,686 linear feet of riverbank 
stabilization/remediation within wood turtle Priority Habitat and SED 10 would require 8,559 linear feet of riverbank 
stabilization/remediation within wood turtle Priority Habitat. 

2. Includes 1,448 acres of wood turtle habitat in and contiguous to Reach 5, consisting of 1,374 acres Priority Habitat 
between the Confluence and the Woods Pond Dam and 73 acres of habitat upstream of the Confluence.   

 

The in-river sediment removal and backfill/capping activities, as well as the riverbank stabilization work, would 
adversely affect numerous habitat functions for the wood turtle.  As noted above, this species tends to spend 
the winter in a variety of areas, using muddy banks, stream bottoms, deep pools, in-stream woody debris 
piles, and abandoned muskrat burrows for winter hibernacula, and potentially using large sandy to gravelly 
riverine point bars as critical nesting habitat.  Accordingly, excavation and/or removal of these habitat features 
would have a severe adverse effect on the wood turtles’ habitat, particularly since this species tends to exhibit 
extreme site fidelity to such habitat features.  Further, because sandy stream bottoms are preferred by wood 
turtles, heavy armoring with stone would reduce the suitability of these areas for overwintering by wood 
turtles.  In addition, the performance of construction activities during the winter or during nesting season has a 
strong probability of causing direct mortality of any individuals in the area of work.  Moreover, given this 
species’ extreme site fidelity, removal of their hibernacula or nesting locations and alteration of access to and 
from the river could also result in direct mortality when individuals are forced to migrate across the landscape 
in search of new suitable hibernation areas.  
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Floodplain soil removal activities, as well as access road and staging area construction in the floodplain, 
would result in direct alteration of wood turtle habitat in the floodplain due to the removal of vegetative cover.  
Such clearing would also result in significant long-term fragmentation of the habitat area.  In addition, 
construction equipment such as truck traffic poses a direct mortality threat to wood turtles crossing access 
roads.  The open, exposed areas resulting from clearing for soil removal and/or access road/staging area 
construction  may attract females for nesting, with subsequent construction vehicles impacting the females 
and/or their deposited eggs, and would also likely result in substantially greater risk to the local population 
from predatory species such as raccoons and skunks.  These disturbances would also pose a high potential 
for colonization of invasive plant species, which would lead to deterioration in the habitat quality for the wood 
turtle.  

The Housatonic River upstream of Woods Pond, including Reach 5 and contiguous portions of the river’s East 
and West Branches, functions as a largely continuous corridor providing a unique secluded stretch of diverse 
riverine and wetland/floodplain habitats that offer excellent conditions for the wood turtle.  There are no 
comparable riverine/floodplain habitat conditions within the region that offer similar refuge for this species.  
The impacts of SED 3 through SED 9 and FP 3 through FP 8, as described above, would severely impair the 
capacity of this valuable river corridor to support wood turtle habitat functions. 

Table A-2 summarizes the impacts of the remedial alternatives within mapped wood turtle Priority Habitat in 
Reaches 7 and 8.  In those reaches, there would not be any remediation activities or associated access 
road/staging area impacts within wood turtle habitat under SED 1 through SED 4 or SED 10.  SED 5 would 
impact approximately 42 acres of wood turtle habitat within Rising Pond (i.e., Reach 8).  SED 6 through 
SED 9 would impact mapped wood turtle habitats in the Willow Mill Dam and Glendale Dam impoundments 
and in Rising Pond, with total impacts of approximately 53 acres.    

In Reach 7, none of the floodplain alternatives would impact the mapped Priority Habitat in Reaches 7 and 8 
except for FP 7, which would impact 21 acres of such habitat in the Reach 7 floodplain.  The impacts of FP 7 
within these areas would be similar to those described above for the Reach 5 floodplain.    

Table A-2.  Impacts to Wood Turtle Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 
Impacted Area (acres) - Remediation

Impacted Area (acres) - 
Staging/Access 

Grand 
Total 

(Acres) 

% of Total 
Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- 41.4 41.4 -- 0.3 0.3 41.7 4% 
SED 6 -- -- 7.7 1.5 41.4 50.7 1.7 0.3 2.0 52.6 5% 
SED 7 -- -- 7.8 1.5 41.5 50.9 1.7 0.3 2.0 52.8 5% 
SED 8 -- -- 7.7 1.5 41.4 50.7 1.7 0.3 2.0 52.6 5% 
SED 9 -- -- 7.7 1.5 41.4 50.7 1.6 0.3 1.9 52.5 5% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 3 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 4 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 18.8 -- 18.8 2.6 -- 2.6 21.4 2% 
FP 8 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 9 -- -- 0.0 -- -- 0.0 0.0 0% 
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A-3-2.  Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the wood turtle.  Those impacts are shown in Tables A-3 and A-4 (except for 
the combination of SED 2/FP 1, which does not involve any remedial construction activities).  Assessment of 
the impacts of these sediment and floodplain alternative combinations is particularly important for a species 
such as the wood turtle that inhabits both aquatic and terrestrial areas. 

In Reach 5, total impacts to Priority Habitat of the wood turtle would vary greatly among alternative 
combinations, ranging from approximately 61 acres (4% of the Priority Habitat) under SED 10/FP 9 to 
approximately 433 acres (32% of the Priority Habitat) under SED 8/FP 7. In addition, these combinations of 
alternatives, with the exception of SED 10/FP 9, would impact approximately 82,700 linear feet of riverbank 
habitat (all of the riverbank habitat in Reaches 5A and 5B).  Riverbank stabilization/remediation would be 
considerably reduced under SED 10/FP 9, which would involve approximately 8,600 linear feet of impacts. 

In Reaches 7 and 8, no impacts would occur under SED 3/FP 3 and SED 10/FP 9.  Impacts under the 
remaining combinations would range from approximately 42 acres (4% of the Priority Habitat) under 
SED 5/FP 4 to 74 acres (8% of the Priority Habitat) under SED 8/FP 7.   

Table A-3. Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access/ 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 64.6 9.0 9.6 -- 85.3 168.5 12% 
SED 5/FP 4 85.2 45.4 36.5 -- 85.3 252.4 17% 
SED 6/FP 4 87.3 49.7 43.6 -- 82.5 263.1 18% 
SED 8/FP 7 190.0 106.3 75.8 -- 60.6 432.7 30% 
SED 9/FP 8 98.6 56.1 54.4 -- 50.9 260.0 18% 

SED 10/FP 9 30.4 1.7 0.6 -- 28.3 61.1 4% 

*  Includes 1448 acres of wood turtle habitat in and contiguous to Reach 5, consisting of 
1374-acre Priority Habitat between the Confluence and the Woods Pond Dam and 73 
acres of habitat upstream of the Confluence.   

Note:  Riverbank stabilization/remediation would impact 82,686 linear feet of riverbank for 
all alternative combinations except for SED10/FP9, which would require 8,559 linear feet 
of riverbank stabilization/remediation within wood turtle Priority Habitat. 
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Table A-4. Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access/ 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 7 8 

SED 3/FP 3 -- -- 0.0 0.0 0% 
SED 5/FP 4 -- 41.4 0.3 41.7 4% 
SED 6/FP 4 9.2 41.4 2.0 52.6 5% 
SED 8/FP 7 28.0 41.4 4.6 74.0 8% 
SED 9/FP 8 9.2 41.4 1.9 52.5 5% 
SED 10/FP 9 -- -- 0.0 0.0 0% 

* Includes 984-acre Priority Habitat between Woods Pond Dam and Rising Pond Dam.   
 

A-3-4.  Impacts to Wood Turtle Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
wood turtle have also been evaluated (except for TD 1, the off-site disposal alternative).  These impacts are 
shown in Table A-5.  TD 2 would not impact wood turtle Priority Habitat.  TD 3 would impact wood turtle 
Priority Habitat in Reach 8 from the construction of an Upland Disposal Facility at the identified location west 
of the Rising Pond under the maximum volume scenario only.  The construction of a facility at this location 
under the maximum volume scenario would impact approximately 25 acres (3% of the Priority Habitat in 
Reaches 7 and 8) of wood turtle Priority Habitat in an area of forested upland.  No impacts to wood turtle 
Priority Habitat would occur under alternative TD 3 if the minimum volume option were constructed at the 
Rising Pond site or if an Upland Disposal Facility were constructed at the identified Woods Pond or Forest 
Street locations, as these areas are not within mapped Priority Habitat for this species. 

TD 4 and TD 5  would involve treatment of removed sediments and soils through chemical extraction or 
thermal desorption at a facility that would be located in an existing open field just south of New Lenox Road.  
Construction of this facility would impact approximately 6 acres of mapped wood turtle Priority Habitat in 
Reach 5B (less than 1% of the Priority Habitat in Reach 5).  This work would occur in wet meadow habitat 
which could be used by the wood turtle for foraging. 

Table A-5. Impacts to Wood Turtle Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition 
Location 

Extent of Impacts 
(acres)  

TD 2 

BWL - 07 None 
BWL - 09 None 

Woods Pond A None 
Woods Pond B None 

TD 3 

Woods Pond None 
Forest Street None 

Rising Pond (minimum 
volume scenario) None 

Rising Pond (maximum 
volume scenario) 25 (Reach 8) 

TD 4 and TD 5 Off New Lenox Road 5.7 (Reach 5B) 
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A-4. Assessment of Take of Wood Turtle 

The attached tables – Table A-6 for the sediment alternatives, Table A-7 for the floodplain alternatives, 
Table A-8 for the selected combinations of sediment and floodplain alternatives, and Table A-9 for the 
treatment/disposition alternatives – identify, for each alternative (or combination): (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.    

In considering these issues, several factors should be noted about wood turtle populations.  As noted by 
NHESP in its fact sheet on this species (NHESP 2007), wood turtle “hatchling and juvenile survival is very low 
and the time to sexual maturity is long.  These characteristics are compensated by adults living a long time 
and reproducing for many years.  Adult survivorship must be very high to sustain a viable population.  These 
characteristics make the wood turtle vulnerable to human disturbances.”  Research has demonstrated that 
even indirect human effects are a threat to wood turtle populations.  In a 20-year study in Connecticut there 
was a demonstrated decrease in wood turtle populations by increased recreational use of protected turtle 
habitat (Garber and Burger 1995).  Even within a protected park, secondary effects of human use were 
enough to adversely affect the wood turtle population.  Habitat modification, vehicular-based mortality, and 
increased predation from invasive species such as raccoons and skunks (whose populations increase with 
increasing human disturbance) are considered factors in the reduction of wood turtle populations.  Habitat 
fragmentation and modifications are considered primary threats to wood turtle populations.   

As shown in Table A-6, all of the sediment alternatives (except SED 1 and SED 2) would result in a take of 
the wood turtle in Reach 5.  As discussed above, the in-river sediment removal and capping/backfill activities, 
in conjunction with the riverbank stabilization work, would affect winter hibernation habitats and reduce 
access to and from the river.  Removal of dense shrub and wet meadow vegetation would reduce foraging 
opportunities, protective cover, and opportunities for thermoregulation for wood turtles.  Aside from habitat 
impacts, there is also a strong probability of direct mortality of individuals by heavy equipment use within 
critical habitats and truck trafficking along constructed access routes.  For example, males of the species 
typically remain along the river and its banks during the summer and would be particularly prone to direct 
mortality as well as impacts associated with habitat loss.   

SED 3 through SED 9 would impact a significant portion of the local wood turtle population upstream of 
Woods Pond.  These alternatives would impact 8 to 14% of available river bottom habitat and 82,700 linear 
feet of riverbank habitat in that area.  The resulting loss of critical habitat features such as communal 
hibernacula, breeding, nesting, and foraging areas, as well as the potential for direct mortality during 
construction activities or when individuals migrate across the landscape in search of new suitable hibernation 
area, would result in an impact on a significant portion of the local population.  Although SED 10 would result 
in a take of wood turtles in Reach 5, it is unlikely that this alternative would impact a significant portion of the 
local population because less than 3% of the river bottom habitat would be impacted and riverbank alteration 
would be reduced to approximately 8,600 linear feet and would focus on eroded outer cut-banks that typically 
are not ideal hibernation habitat for the wood turtle due to higher water velocities.  

In Reaches 7 and 8, there would be no impacts on wood turtle Priority Habitat under SED 1 through SED 4 
and SED 10.  However, SED 5 through SED 9 would result in a take by significantly reducing or eliminating 
the capacity of the affected areas to provide critical habitat functions for the wood turtle or through direct 
mortality of individuals during construction and truck traffic along constructed access routes.  Because these 
alternatives would impact 5% or less of the wood turtle Priority Habitat in Reaches 7 and 8, it is unlikely that 
they would impact a significant portion of the local population.    

As shown in Table A-7, all of the floodplain alternatives (except FP 1) would result in a take of the wood turtle 
in Reach 5 due to substantial alteration of wood turtle Priority Habitat through clearing, grubbing, soil 
excavation, backfilling, construction equipment access and operation, sediment stockpiling, and related 
activities.  Wood turtle functions adversely impacted under these floodplain alternatives would likely include 
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foraging, breeding, nesting, and thermoregulation.  In addition, the seasonal patterns of wood turtle 
movements across varied habitats and over considerable distances make avoidance of direct mortality to 
wood turtles during construction activities particularly difficult.  Exposed areas associated with construction 
areas may also attract females for nesting, with subsequent construction vehicles impacting either or both the 
females or the deposited eggs.  This work also poses a high potential for colonization of invasive plant 
species, which would lead to a deterioration in the habitat quality for the wood turtle.  

Due to the limited extent of impacts under FP 2 and FP 9 in Reach 5 (2% of the wood turtle habitat), these 
alternatives would not impact a significant portion of the local population.  Greater impacts would occur under 
FP 3, FP 4, FP 5 and FP 8 (approximately 5 to 7% of the wood turtle habitat upstream of Woods Pond).  This 
work would fragment the landscape, would impact critical foraging, nesting, breeding and thermoregulation 
habitats, and would likely result in direct mortality to individual wood turtles.  Given these impacts, together 
with the exceptional quality and diversity of the habitats that would be disturbed, as well as the central 
location of the disturbances through the core of the wood turtle Priority Habitat in Reach 5, it is likely that 
these alternatives would impact a significant portion of the local population.  FP 6 and FP 7 would impact a 
significant portion of the local wood turtle population due to their impact on an extensive and central portion of 
wood turtle Priority Habitat in Reach 5.  The impacts would occur over 14% and 21% of the wood turtle 
habitat in this segment of the floodplain, and include areas of diverse floodplain wetland communities, 
including forested wetlands, shrub and emergent wetlands, vernal pools, and backwater habitats. 

In Reaches 7 and 8, the only floodplain alternative that would result in a take of wood turtle is FP 7.  However, 
because this work is limited to only about 2% of the Priority Habitat, FP 7 would not impact a significant 
portion of the local population in those reaches.     

As shown in Table A-8, the combinations of sediment and floodplain alternatives would result in greater 
impacts to the wood turtle habitat in Reach 5 than the individual sediment and floodplain alternatives because 
all aspects of the wood turtle’s annual life cycle would be impacted.  Not only would riverine habitats (e.g., 
river bottom, riverbanks, and riverine point bars) used primarily during the fall and winter months be impacted, 
but critical areas of the adjacent floodplain (e.g., forested uplands and wetlands, shrub and emergent 
wetlands, and vernal pools) used throughout the spring and summer would also be lost.  In addition, under 
the combinations of alternatives, it would be more difficult to schedule timing of remediation activities to avoid 
direct mortality of individual wood turtles.  For example, in an effort to avoid or minimize direct mortality during 
remediation within the river and its banks, work might be scheduled during the wood turtle’s active season 
when they are more likely to be in the adjacent floodplain.  However, because wood turtles exhibit extreme 
site fidelity for overwintering sites, additional mortality is likely when turtles are forced to make late season 
movements in search of new suitable overwintering areas.  Mortality can result from exposure to the 
elements, predation from larger mammals (e.g., raccoons, coyotes), and car strikes when crossing roads.  

Therefore, all of these combinations of alternatives would result in a take of the wood turtle, and all of them 
except SED 10/FP 9 would impact a significant portion of the local population upstream of Woods Pond.  
Because habitat impacts in Reach 5 would be greatly reduced in extent under SED 10/FP 9 (affecting 4% of 
the total wood turtle habitat upstream of Woods Pond and a much smaller extent of the riverbank than the 
other combinations), and are not continuous throughout the Reach 5 corridor, it is unlikely that this 
combination would impact a significant portion of the local population.  In Reaches 7 and 8, all of the 
combinations of alternatives except SED 3/FP 3 and SED 10/FP 9 would result in a take of the wood turtle for 
similar reasons to those discussed above.  SED 8/FP 7, which would affect 8% of the Priority Habitat in those 
reaches, could potentially impact a significant portion of the local population in Reaches 7 and 8.  The 
remaining combinations of alternatives would impact 5% or less of that habitat and thus would be unlikely to 
affect a significant portion of the local population in Reaches 7 and 8.      

As shown in Table A-9, the treatment/disposition alternatives with impacts on mapped wood turtle Priority 
Habitat are TD 3 (only under the maximum volume configuration at the Rising Pond site), TD 4, and TD 5.  
For TD 3, the maximum volume configuration of an Upland Disposal Facility at the Rising Pond Site would 
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impact forested upland areas west of Rising Pond and would result in a take of wood turtles in those areas.  
However, these impact areas are relatively small and localized in relation to the 984 acres of overall wood 
turtle Priority Habitat in Reaches 7 and 8 (i.e., affecting less than 3% of that habitat), and therefore would not 
impact a significant portion of the local population.  (The minimum configuration at that site and the 
construction of a disposal facility at the Woods Pond and/or Forest Street sites would not impact wood turtle 
Priority Habitat.)  For TD 4 and TD 5, the construction of a treatment facility would affect Priority Habitat in 
Reach 5 in an existing field east of the Housatonic River and south of New Lenox Road.  These alternatives 
would result in a take, but would not impact a significant portion of the local population as they would affect 
only about 0.3% of the habitat upstream of Woods Pond.   

Although habitat restoration measures could include efforts to create potential hibernacula, using root wads or 
logs embedded in the river and riverbank at selected locations, such actions would not eliminate the takes.  
Nor would they change the above conclusions regarding the extent of population impacts.  This is because 
the long-term capacity of this habitat to support wood turtle overwintering would be compromised by the 
remediation activities.  In particular, the bank stabilization work would reduce the overall availability of 
surfaces conducive to future creation of hibernacula by wood turtles and, along with the reduction in adjacent 
forest cover, would severely reduce future inputs to the river of coarse woody debris, which provides 
important overwintering habitat structure for the wood turtle.  In fact, since the stabilized banks would be 
devoid of large trees, the inputs of course woody debris from those banks would be largely eliminated.    
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Table A-6. Assessment of Take of Wood Turtle under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action. NA 

SED 2 No due to monitored natural recovery only.  NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  These alternatives would 
directly impact 44 to 119 acres of in-stream 
habitat and ~ 82,700 linear feet of riverbank 
within Priority Habitat.  Stream bottom 
sediments, muddy banks, riverine point 
bars, deep pools, in-stream woody debris 
jams, and abandoned muskrat burrows – all 
of which provide critical habitat functions 
including hibernation, foraging, basking, 
nesting, protective cover and 
thermoregulation – would be significantly 
reduced or lost all together.  Floodplain 
alterations for access road and staging 
area construction would result in direct 
mortality to individuals and significant long-
term fragmentation of the habitat area.   
 
No in Reaches 7 and 8 under SED 3 and 
SED 4, since these alternatives would not 
involve work in wood turtle Priority Habitat 
in those reaches.    
 
Yes in Reaches 7 and 8 under SED 5 
through SED 9.  These alternatives would 
impact from 42 to 53 acres of wood turtle 
Priority Habitat, significantly reducing or 
eliminating the capacity of these affected 
areas to provide critical habitat functions for 
the wood turtle and potentially causing 
direct mortality to some turtles.    

Yes in Reach 5.  The direct adverse 
effects on a substantial amount of wood 
turtle habitat (8 to 14% of the total habitat 
upstream of Woods Pond, plus over 
82,000 linear feet of riverbank impacts), 
including the loss of many critical habitat 
features as well as the likelihood of direct 
mortality, are sufficiently extensive to 
impact a significant portion of the local 
population.   
 
 
 
 
 
 
 
NA for SED 3 and SED 4 in Reach 7 and 
8, as no work would occur in wood turtle 
Priority Habitat. 
 
 
Unlikely for SED 5 through SED 9 in 
Reaches 7 and 8, as impact areas are 
relatively small and localized in relation to 
overall wood turtle habitat (less than 5% 
of total mapped Priority Habitat).   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  This alternative would 
alter 42 acres of Priority Habitat (mainly in 
Reach 5A) through excavation of river 
sediments and construction of access 
roads and staging areas, and ~ 8,600 linear 
feet of riverbank habitats through bank 
stabilization.  These impacts would likely 
result in direct mortality to individuals and 
would significantly reduce or remove the 
capacity of these affected areas to provide 
critical habitat functions for the wood turtle 
as described above in SED 3 through 
SED 9.   
 
No in Reaches 7 and 8, since this 
alternative would not involve work in wood 
turtle Priority Habitat.   

Unlikely in Reach 5.  This alternative 
would impact only 3% of the wood turtle 
habitat upstream of Woods Pond (mainly 
in Reach 5A), and riverbank impacts 
would be greatly reduced in extent 
compared to SED 3 through SED 9.  
Moreover, the remediation of both river 
sediments and riverbanks would be not 
continuous, allowing some critical habitat 
features (e.g., communal turtle 
hibernacula) to remain in portions of 
Reach 5A (as well as in Reaches 5B and 
5C).  Accordingly, this alternative is 
unlikely to impact a significant portion of 
the local population in Reach 5. 
 
NA in Reaches 7 and 8. 
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Table A-7. Assessment of Take of Wood Turtle under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes in Reach 5.  FP 2 and FP 9 would 
involve clearing, grubbing, soil excavation, 
backfilling, construction equipment access 
and operation, sediment stockpiling, and 
related activities over approximately 21 and 
25 acres of wood turtle Priority Habitat, 
respectively.  These activities would cause 
a take through harassment; disruption 
and/or elimination of nesting, breeding, 
feeding, and migration functions; and likely 
direct mortality.   
 
No in Reaches 7 and 8 since these 
alternatives would not involve work in 
Priority Habitat in those reaches.   

No in Reach 5.  Impact areas are 
relatively small and localized in relation to 
overall wood turtle habitat upstream of 
Woods Pond (affecting ~ 2% of that 
habitat).  As such, these alternatives 
would not be expected to impact a 
significant portion of the local population.   
 
 
 
 
 
NA in Reaches 7 and 8 
 

FP 3, FP 4, 
FP 5 and 

FP 8 

Yes in Reach 5.  FP 3 through FP 5 and FP 
8 would involve clearing, grubbing, soil 
excavation, backfilling, construction 
equipment access and operation, sediment 
stockpiling, and related activities over 
approximately 65 to 128 acres of wood 
turtle Priority Habitat.  These activities 
would cause a take through harassment; 
disruption and/or elimination of nesting, 
breeding, feeding, and migration functions; 
and likely direct mortality.   
 
No in Reaches 7 and 8 since these 
alternatives would not involve work in 
Priority Habitat in those reaches.   

Likely in Reach 5.  While the total impact 
area would be limited to 5 to 7% of the 
wood turtle habitat upstream of Woods 
Pond, the exceptional quality and 
diversity of the habitats that would be 
disturbed, as well as the central location 
of the disturbances through the core of 
the wood turtle Priority Habitat along the 
Housatonic River upstream of Woods 
Pond, indicate that a significant portion of 
the local population would likely be 
affected by these alternatives.  
 
NA in Reaches 7 and 8. 



Wood Turtle 
MESA Assessment 

 A-14 October 2010 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 6 and 
FP 7 

Yes in Reach 5.  FP 6 and FP 7 would 
involve clearing, grubbing, soil excavation, 
backfilling, construction equipment access 
and operation, sediment stockpiling, and 
related activities over approximately 203 
and 286 acres, respectively, of wood turtle 
Priority Habitat, respectively.  These 
activities would cause a take through 
harassment; disruption and/or elimination of 
nesting, breeding, feeding, and migration 
functions; and likely direct mortality.  
 
No for Reaches 7 and 8 under FP 6.  There 
would be no remediation activities occurring 
in these reaches under this alternative.   
 
Yes for Reach 7 under FP 7.  This 
alternative would impact approximately 21 
acres of wood turtle habitat from 
remediation activities and access road and 
staging area construction.   

Yes in Reach 5.  The impacts would 
occur over 14% and 21% of the wood 
turtle Priority Habitat, and include areas of 
diverse floodplain wetland communities, 
including forested wetlands, shrub and 
emergent wetlands, vernal pools and 
other backwater habitats.  Due to the 
impacts on an extensive and central 
portion of wood turtle Priority Habitat, FP 
6 and FP 7 would impact a significant 
portion of the local wood turtle population.  
 
NA for FP 6 in Reach 7 and 8, as no work 
would occur in wood turtle Priority 
Habitat. 
 
 
No for FP 7 in Reach 7.  FP 7 would 
impact only about 2% of the wood turtle 
Priority Habitat in Reaches 7 and 8.   
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Table A-8. Assessment of Take of Wood Turtle under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 Yes in Reach 5.  As described above 
under SED 3 and FP 3 individually, the 
extensive excavation of river sediments, 
riverbank stabilization, and removal of 
vegetation and soils in the adjacent 
floodplain under this combination 
(affecting 168 acres and 82,700 linear 
feet of riverbanks within Priority Habitat) 
would result in a take due to habitat 
alterations and likely direct mortality.  
 
No in Reaches 7 and 8 since this 
combination would involve no work in 
Priority Habitat in those reaches.  

Yes in Reach 5.  This combination would 
adversely impact 12% of the total habitat 
upstream of Woods Pond plus over 
82,000 linear feet of riverbank within 
Priority Habitat.  These impacts would 
substantially reduce wood turtle habitat 
suitability.   
 
 
 
 
NA for Reaches 7 and 8. 

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7  
SED 9/FP 8  

 

 

Yes in Reach 5.  As described above 
under the individual SED and FP 
components of these combinations, the 
extensive excavation of river sediments, 
riverbank stabilization, and removal of 
vegetation and soils in the adjacent 
floodplain under these combinations 
(affecting 252 to 433 acres and 82,700 
linear feet of riverbanks within Priority 
Habitat) would result in a take due to 
habitat alterations and likely direct 
mortality.    
 
Yes in Reaches 7 and 8.  These 
combinations would impact 42 to 74 acres 
of floodplain and in-stream wood turtle 
habitat, which would result in a take due 
to habitat alterations and potentially direct 
mortality. 

Yes in Reach 5.  These combinations 
would result in extensive impacts to wood 
turtle habitats (17% to 30% of the total 
habitat upstream of Woods Pond, plus 
riverbank impacts of over 82,000 linear 
feet in Priority Habitat) that would 
substantially reduce wood turtle habitat 
suitability.  
  
 
 
 
 
Unlikely for SED 5/FP 4, SED 6/ FP 4, 
and SED 9/FP 8 in Reaches 7 and 8, as 
impact areas are relatively small and 
localized in relation to overall wood turtle 
habitat (5% or less of the total Priority 
Habitat in Reaches 7 and 8). 
   
Possibly for SED 8/FP 7 in Reaches 7 
and 8.  This combination would affect 8% 
of the total Priority Habitat in Reaches 7 
and 8.   



Wood Turtle 
MESA Assessment 

 A-16 October 2010 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 10/FP 9 Yes for Reach 5.  As described above for 
SED 10 and FP 9 individually, while the 
excavation of river sediments, riverbank 
stabilization, and removal of vegetation 
and soils in the adjacent floodplain would 
be greatly reduced under this combination 
(affecting 28 acres and 8,600 linear feet 
of riverbanks within Priority Habitat), they 
would result in a take due to habitat 
alterations and potentially direct mortality. 
 
No in Reaches 7 and 8 since this 
combination would involve no work in 
Priority Habitat in those reaches. 

Unlikely in Reach 5.  This combination 
would impact 4% of the total wood turtle 
habitat upstream of Woods Pond, and 
riverbank impacts would be greatly 
reduced in extent.  Moreover, the 
remediation of river sediments and 
riverbanks would be not continuous.  
Accordingly, this combination is unlikely 
to impact a significant portion of the local 
population in Reach 5. 
 
NA in Reaches 7 and 8. 
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Table A-9. Assessment of Take of Wood Turtle under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

TD 1 No take due to no impacts. NA 

TD 2 No take due to no impacts NA 

TD 3 Yes if an Upland Disposal Facility is 
constructed at the Rising Pond site with 
the maximum operational footprint.  This 
configuration would involve construction of 
a landfill within forested upland habitats 
west of Rising Pond Dam and would 
impact approximately 25 acres of wood 
turtle Priority Habitat.  A take would occur 
through harassment and disruption of 
nesting, breeding, feeding, and migration, 
and potentially direct mortality. 
No under the minimum operational 
footprint at the Rising Pond site or under 
any configuration at the Woods Pond or 
Forest Street site, as these options would 
involve no impacts to Priority Habitat. 

No if an Upland Disposal Facility is 
constructed at the Rising Pond site with 
the maximum operational footprint.  The 
impact area would be relatively small and 
localized in relation to the 984 acres of 
overall wood turtle Priority Habitat in 
Reaches 7 and 8, affecting less than 3% 
of that habitat.   
 
 
NA under the minimum operational 
footprint at the Rising Pond site or under 
any configuration at the Woods Pond or 
Forest Street site. 

TD 4 and  
TD 5 

Yes.  TD 4 and TD 5 would involve 
construction of an approximately 6-acre 
treatment facility within wood turtle Priority 
Habitat.  A take would occur through 
harassment and disruption of nesting, 
breeding, feeding, and migration, and 
potentially direct mortality. 

No.  The impact area would be small and 
localized in relation to the 1,448 acres of 
wood turtle habitat upstream of Wood 
Pond, affecting only about 0.3% of that 
habitat.   
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B. Jefferson Salamander (Ambystoma jeffersonianum) MESA 
Assessment 

B-1. Summary of Species Life Cycle and Habitat Requirements 

The Jefferson salamander is a Species of Special Concern under the Massachusetts Endangered Species 
Act (MESA) (NHESP 2008).  Jefferson salamanders are primarily terrestrial salamanders with a preference 
for well drained deciduous forests or mixed forests in proximity to small shallow vernal pools or fishless ponds 
surrounded by vegetation including red maple, alder, buttonbush, and dogwood.  Adults hide beneath leaf 
litter, loose soil, stones, and rotting logs, or in subterranean burrows typically excavated by small mammals 
(e.g., shrews).  Jefferson salamanders hibernate underground during the winter months, usually near 
breeding sites.  In March and April (sometimes as early as February), Jefferson salamanders begin to migrate 
to breeding ponds when the first early warm spring rains or other conditions of high humidity and above-
freezing temperatures trigger their migration.  The adults remain at these pools for only a few weeks before 
returning to their terrestrial habitats.  Vernal pools, or temporary ponds, are necessary for reproduction and 
are typically full of dead and decaying leaves that provide cover for developing larvae, and submerged woody 
shrubs or grasses which provide egg mass attachment sites.  Jefferson salamanders are extremely sensitive 
to aquatic predators, and therefore prefer wooded pools that are shaded and have a less diverse invertebrate 
and amphibian predator community (Faccio 2003, Rubbo et al. 2006).  Young larvae hatch from the egg 
masses and remain in the breeding pools 2 to 4 months until metamorphosis is complete and site and 
weather conditions are suitable for emigration from the pools.  By late August larvae have metamorphosed 
completely into air-breathing adults.  Emigration into adjacent forested upland and forested wetland habitats 
usually occurs in mid-July to August.   

Vernal pool breeding amphibians, including the Jefferson salamander, rely on the shade, deep litter, and 
woody debris in forested areas immediately surrounding the pools.  Such areas within 100 feet from a vernal 
pool’s edge, sometimes referred to as the vernal pool protection zone or envelope (see, e.g., Calhoun and 
Klemens 2002, Calhoun and deMaynadier 2004, deMaynadier and Houlahan 2008), protect the vernal pool 
amphibians, especially juveniles, from desiccation and predation, protect the water quality in the pools from 
runoff and sedimentation, and provide shade and litter for the pool ecosystem.  Beyond the first 100 feet from 
the vernal pool’s edge, a further area of critical terrestrial habitat (up to approximately 750 feet from the pool 
edge) is used by the amphibians that breed in the vernal pools for foraging, dispersing, and hibernating during 
the non-breeding season, and for migrating to the pools during the breeding season.  Studies of the Jefferson 
salamander have indicated that an area extending more than 500 feet from the pool would be needed to 
encompass 95% of the population (Faccio 2003).  Although forested habitats within 750 feet of vernal pools 
are used for a significant proportion of an amphibian’s annual life-cycle, Jefferson salamanders have been 
documented to migrate more than 2.5 times this distance across the landscape (documented movements of 
800 to 2000 feet and possibly up to 1 mile from breeding ponds).    

B-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the Jefferson salamander in Reach 5 is 
limited to an area in the southern section of Reach 5B and the northern portion of Reach 5C, just north of 
Yokun Brook, as shown on Figure B-1 at the end of this section.  This mapped habitat includes a cluster of 
five pools referred to as 46-VP-1 through 46-VP-5 (Woodlot 2002) (one of which, 46-VP-5, has been certified 
by NHESP) plus two additional NHESP-certified vernal pools located in forested habitat west of the railroad 
and outside of the PSA.  Habitats include both breeding and non-breeding cover types, including the vernal 
pools themselves and surrounding shrub and emergent marsh habitats and floodplain forest habitats.  The 
total Jefferson salamander Priority Habitat mapped by the NHESP within Reach 5 amounts to approximately 
105 acres.  Approximately 38% of this area (40 acres) lies within the PSA and consists of approximately 9 
acres of vernal pool habitat and 31 acres of non-breeding habitat for vernal pool breeding amphibians.  
According to the Ecological Characterization of the Housatonic River (Woodlot 2002), adult Jefferson 
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salamanders were trapped and identified within vernal pool 46-VP-5 during a 1998 survey.  The Woodlot 
report also identified Jefferson salamander egg masses in vernal pool 23A-VP-1 located in Reach 5A north of 
the WWTP.  However, this pool and adjacent landscape are not included in the Priority Habitat mapped by the 
NHESP. 

According to the 2010 NHESP database information, additional Priority Habitat for the Jefferson salamander 
occurs downstream of the PSA in the downstream portion of Reach 7, as shown on Figure B-2.  There are 
four separate mapped Priority Habitat areas located on both sides of the River in this reach, totaling 
approximately 417 acres, and these are associated with 11 NHESP-certified vernal pools.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the Jefferson salamander, two local 
populations of Jefferson salamanders have been identified and evaluated in this assessment – one in 
Reach 5 and one in Reach 7.  The Priority Habitat areas in Reach 7 were considered to encompass a 
separate population from that in Reach 5, because those areas are separated from the Reach 5 Priority 
Habitat by more than eight miles, which far exceeds the migration capability of this species, and this 
intervening area contains numerous roads and substantial development which would further restrict 
movements by this species.    

As described above, the scientific literature demonstrates that areas of suitable habitat within 100 feet and 
between 100 and 750 feet of the vernal pool are particularly critical to this species.  Therefore, in addition to 
considering the extent of impacts of the remedial alternatives on these mapped Priority Habitats generally, we 
have specifically considered, for the Priority Habitat in Reach 5, the extent of adverse impacts on the vernal 
pools themselves and on the above-described 100-foot and 100-750 zones around the vernal pools within 
that habitat.  Management guidelines for habitat modification around vernal pools recognize that even small 
impacts to adjacent non-breeding habitats materially reduce the value of these habitats for the vernal pool 
ecosystem (Calhoun and Klemens 2002; Calhoun and deMaynadier 2004).  Thus, these guidelines 
recommend that impacts to non-breeding habitats within 100 feet of a vernal pool be avoided, and that 
impacts in critical terrestrial habitat from 100 to approximately 750 feet be substantially minimized (e.g., that, 
in such areas, a development project should maintain a minimum of 75% of the zone in unfragmented forest 
with undisturbed ground cover [Calhoun and Klemens 2002] and avoid clearing areas greater than one acre 
in size [Calhoun and deMaynadier 2004]).  Consideration has been given to the presence of habitats that are 
less suitable for the life cycle of this species (e.g., agricultural fields).    

B-3. Impacts of Remedial Alternatives on Jefferson Salamander Habitat 

B-3-1. Impacts to Jefferson Salamander Habitat from Individual Sediment and Floodplain Alternatives 

Table B-1 summarizes the areal extent of impacts within Jefferson salamander habitat for all alternatives 
within Reaches 5 and 6.  SED 1 through SED 3, and SED 10 involve no construction activities within 
Jefferson salamander habitat.  Although the mapping shows limited impacts (less than 0.6 acre) of SED 4 
through SED 9 on Priority Habitat, the remediation activities under these alternatives would take place within 
the river channel, riverbanks, and/or permanently flooded backwater areas, none of which provides Jefferson 
salamander habitat functions, and thus would not in fact impact likely Jefferson salamander habitat.  No 
additional impacts due to access road and staging areas would occur within Jefferson salamander habitat for 
the sediment alternatives.   

Figure B-3 shows the impacts of the floodplain alternatives on the Priority Habitat in Reach 5, the vernal pools 
within that habitat, the 100-foot zones around those pools, and the 100-750 foot zones around the vernal 
pools in the PSA and around the certified vernal pools outside the PSA.  FP 2 and FP 9 would not affect any 
of these vernal pools in this area and would affect only very small portions of the nearby habitat – 
approximately 0.1 and 0.2 acre, respectively, of the Priority Habitat and approximately 0.2 and 0.4 acre, 
respectively, of the 100-foot zones around the vernal pools in the PSA (including areas outside the mapped 
Priority Habitat).  Moreover, under FP 9, the additional impact beyond FP 2 would occur primarily within active 
agriculture fields to the north of 46-VP-2 that do not provide non-breeding habitat for salamanders.      
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FP 3 through FP 8 would involve soil removal within 3 to 8 acres of Priority Habitat in Reach 5.  The soil 
removal would directly impact amphibian breeding habitat in pools 46-VP-2 through 46-VP-5, affecting all or 
nearly all of pools 46-VP-4 and 46-VP-5 (Figure B-3).  In total, soil removal activities under FP 3 through FP 8 
would directly impact 13% to 24% of the vernal pool breeding habitat in Reach 5.  In addition, approximately 
1.5 to 2 acres of Priority Habitat would be adversely impacted by access roads and staging areas.  However, 
only about 0.5 acre is associated with a staging area that would be constructed within non-breeding habitats 
for Jefferson salamanders (i.e., forested habitat), and most of the remaining impacts are associated with 
access roads situated on existing farm paths, agricultural fields, and the railway, which are not suitable habitat 
for the Jefferson salamander.   

In addition to their impacts on the total mapped Priority Habitat of the Jefferson salamander in Reach 5, FP 3 
through FP 8 would generally impact greater percentages of the non-breeding habitat zones around the 
vernal pools in the PSA, particularly the 100-foot zones (see Figure B-3).  FP 3 and FP 4 would impact 14% 
to 15% of the 100-foot zones around the vernal pools in Reach 5 (46-VP-1 through 46-VP-5), and FP 5 
through FP 8 would impact 25% to 27% of those 100-foot zones.  (FP 3 and FP 4 would impact 6% to 7% of 
the 100 - 750 foot zone around those vernal pools, and FP 5 through FP 8 would impact 13% to 17% of that 
zone.)  For some of the individual pools, impacts to the critical non-breeding habitat zones, especially the 
100-foot zone, would be even greater.  For example, FP 3 and FP 4 would impact up to 32% of the habitat 
within 100 feet of pool 46-VP-3.  FP 5 through FP 8 would impact 54-56% of the habitat within 100 feet of 46-
VP-3 and more than 42-47% of the habitat within 100 feet of 46-VP-4.    

As previously mentioned, there are two NHESP-certified vernal pools located west of the railroad tracks and 
outside of Reach 5.  Although these pools would not be impacted under any alternative because they lie 
outside of Reach 5, non-breeding habitats adjacent to the pool located closest to the railroad tracks would be 
impacted.  Under FP 3 through FP 8, approximately 10% of the habitat within 100 feet and 5% (FP 4) to 13% 
(FP 6) of the habitat within 100-750 feet of this pool would be impacted by remediation or the access 
roads/staging area.  The certified vernal pool located further to the west within the mapped Priority Habitat is 
> 1000 feet from the area of impact under any alternative.  
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Table B-1. Impacts to Jefferson Salamander Priority Habitat by Remedial Alternative in Reaches 5 
and 6 

 

No impacts to Jefferson salamander Priority Habitat in Reach 7 would occur under any of the sediment 
alternatives or under any of the floodplain alternatives except for FP 7.  Under FP 7, approximately 4 acres of 
Jefferson salamander Priority Habitat in Reach 7 would be impacted, plus an additional 0.5 acre from 
construction of one staging area.  These impacts are limited to agricultural fields situated on a broad 
floodplain area where Konkapot Brook joins the Housatonic River, which are unlikely to constitute non-
breeding habitat for amphibians.   

B-3-2. Impacts to Jefferson Salamander Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the Jefferson salamander.  For the Priority Habitat in Reach 5, those impacts are shown in 
Table B-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Total impacts to that Priority Habitat would vary among these combinations, ranging from 
approximately 0.2 acres (<1% of the Priority Habitat) under SED 10/FP 9 to approximately 10 acres (9.4% of 
the Priority Habitat) under SED 9/FP 8.  Again, however, the combinations involving FP 3 through FP 8 would 
impact greater percentages of the non-breeding habitat surrounding the vernal pools in Reach 5, particularly 
the 100-foot zones.  The impacts on these habitats from those combinations would be the same as those 
resulting from their floodplain components, as described in Section B-3-1 above. 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0  
SED 2 Monitored Natural Recovery 0.0  
SED 3 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
SED 4 -- -- 0.3 -- 0.3 -- -- -- -- 0.0 0.3 <1% 
SED 5 -- -- 0.3 -- 0.3 -- -- -- -- 0.0 0.3 <1% 
SED 6 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 
SED 7 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 
SED 8 -- 0.2 0.4 -- 0.6 -- -- -- -- 0.0 0.6 <1% 
SED 9 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0  
FP 2 -- -- 0.1 -- 0.1 -- -- 0.0 -- 0.0 0.1 <1% 
FP 3 -- -- 3.1 -- 3.1 -- 0.6 0.8 -- 1.4 4.5 4% 
FP 4 -- -- 3.0 -- 3.0 -- 0.6 0.9 -- 1.5 4.4 4% 
FP 5 -- -- 6.6 -- 6.6 -- 0.6 0.9 -- 1.5 8.1 8% 
FP 6 -- -- 7.4 -- 7.4 -- 0.6 0.8 -- 1.4 8.8 8% 
FP 7 -- 0.1 7.8 -- 7.8 -- 0.6 0.8 -- 1.4 9.2 9% 
FP 8 -- -- 7.6 -- 7.6 -- 0.6 1.4 -- 1.9 9.6 9% 
FP 9 -- -- 0.2 -- 0.2 -- -- 0.0 -- 0.0 0.2 <1% 

1.  No alternative would affect the riverbank within Jefferson salamander Priority Habitat. 
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Table B-2. Impacts to Jefferson Salamander Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 3.1 -- 1.4 4.5 4% 
SED 5/FP 4 -- -- 3.3 -- 1.0 4.3 4% 
SED 6/FP 4 -- -- 3.3 -- 1.0 4.3 4% 
SED 8/FP 7 -- 0.3 8.1 -- 1.1 9.4 9% 
SED 9/FP 8 -- -- 8.0 -- 1.9 9.9 9% 
SED 10/FP 9 -- -- 0.2 -- 0.0 0.2 < 1% 

* Includes 105-acre Priority Habitat between the Confluence and Woods Pond.   

 
None of the combinations of alternatives would impact the Jefferson salamander Priority Habitat in Reach 7 
except for SED 8/FP 7, which would impact 4.5 acres of such habitat.  However, those impacts would occur in 
open agricultural areas that do not function as non-breeding habitat for Jefferson salamander. 

B-3-3 Impacts to Jefferson Salamander Habitat from Treatment/Disposition Alternatives  

There would be no impacts to Jefferson salamander Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

B-4. Assessment of Take of Jefferson Salamander 

The attached tables – Table B-3 for the sediment alternatives, Table B-4 for the floodplain alternatives, and 
Table B-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of a local population of this species. 

As shown in Table B-3, none of the sediment alternatives would result in a take of the Jefferson salamander 
SED 1 through SED 3 and SED 10 would not involve any work within the Priority Habitat of the Jefferson 
salamander; and SED 4 through SED 8 would involve only minimal impacts within mapped Priority Habitat 
(0.3 to 0.6 acre), occurring within habitats unlikely to be utilized by this species (i.e., the river and permanently 
flooded backwater areas), with no access roads or staging areas within the mapped Jefferson salamander 
Priority Habitat.   

As shown in Table B-4, all floodplain alternatives except for FP 1 would involve some work within the 
Jefferson salamander Priority Habitat in Reach 5, and would result in a take.  Although FP 2 and FP 9 would 
affect only small portions of that habitat (0.1 to 0.2 acre of Priority Habitat and 0.2 to 0.4 acre of the 100-foot 
zones) around the Reach 5 vernal pools, the habitat alteration within the 100-foot zones would constitute a 
take.  In addition, due to close proximity of the soil removal areas to the vernal pools, the soil removal 
activities could result in direct mortality to adult or juvenile salamanders residing within forested habitats 
requiring remediation, particularly where those activities remove or destroy underground burrows, in which 
Jefferson salamanders spend a large proportion of their lives.  However, these two alternatives would not 
affect a significant portion of the local population in Reach 5.   

FP 3 through FP 8 would directly impact Jefferson salamander breeding habitats (i.e., vernal pools) within the 
Priority Habitat in Reach 5 and adjacent high-quality non-breeding habitats and would thus result in a take.  
Soil removal activities within the pools would remove the vegetated cover, woody debris, and surficial soils 
within the pools, along with any salamanders in the pools at the time of remediation.  Activities in the adjacent 
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non-breeding habitats would remove dense herbaceous vegetation, coarse woody debris and burrows of 
small mammals that provide foraging opportunities, protective cover, temperature and moisture regulation, 
and overwintering habitat for Jefferson salamanders.  In addition, salamanders using these forested non-
breeding habitats in all seasons are likely to suffer mortality from floodplain excavations, access roads, and/or 
the staging area within the Priority Habitat.  Thus, FP 3 through FP 8 would involve a take in Reach 5. 

Moreover, these alternatives would affect a significant portion of the Jefferson salamander population in 
Reach 5 due to their direct impact on several vernal pools within the Priority Habitat, as well as their impacts 
on the non-breeding habitat zones around the vernal pools, especially the 100-foot zones.  The soil removals, 
access roads, and staging area in these surrounding forested areas would not only remove the features of 
those non-breeding habitats on which the Jefferson salamanders depend, but would also fragment the 
landscape between the pools, as well as between the pools and adjacent non-breeding habitats, which would 
constrain subsequent colonization and recolonization of these vernal pools by Jefferson salamanders.   

The only alternative with impacts on the mapped Jefferson salamander Priority Habitat in Reach 7 is FP 7, but 
the effects of that alternative would be limited to existing agricultural fields and thus would not result in a take 
of this species.   

As shown in Table B-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would have some impacts on the Jefferson salamander Priority Habitat in Reach 5.  All 
of those combinations would result in a take of Jefferson salamanders for the same reasons given above for 
their floodplain components.  Similarly, as discussed above for their floodplain components, all of these 
combinations of alternatives except SED 10/FP 9 would affect a significant portion of the local population of 
Jefferson salamanders in Reach 5.  SED 10/FP 9 would not, since it would impact less than 1% of the total 
Priority Habitat in Reach 5 and less than 3% of the 100-foot zones around the vernal pools within the PSA in 
this area. 

The habitat restoration measures described in Section 5.3 of the main Revised CMS Report would include 
efforts to restore vernal pools and their surrounding non-breeding habitats.  However, for the reasons given in 
Section 5.3.7.4 of that report, the ability to restore vernal pools is limited and highly susceptible to failure, 
since it would require re-establishment of numerous critical pool characteristics – including the requisite 
hydrological regime, the pre-existing soil composition of the pool, and the composition and structure of native 
vegetation – each of which would be very difficult to reproduce and would be subject to numerous interfering 
variables.  Thus, it is highly unlikely that the full complement of characteristics that contribute the vernal pool 
functions would be re-established in all or some of the affected vernal pools in the Reach 5 Priority Habitat.  
As a result, the implementation of such restoration efforts would not change the above conclusions regarding 
impacts on a significant portion of the local Jefferson salamander population.   
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Table B-3. Assessment of Take of Jefferson Salamander Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No. MNR only.  NA 

SED 3 and 
SED 10 

No.  No work in mapped Jefferson 
salamander habitat. 

NA 

SED 4 
through  
SED 9 

 

No.  Excavation of sediment or thin-layer 
capping is limited to small areas (0.3 to 0.6 
acre) of river or permanently flooded 
backwaters.  Impacts would occur only within 
the river and permanently flooded backwater 
areas, not within any vernal pools or 
surrounding non-breeding habitats.  In 
addition, these alternatives would not involve 
construction of access roads or staging areas 
within the mapped Jefferson salamander 
habitat.   

NA 
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Table B-4. Assessment of Take of Jefferson Salamander Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and  
FP 9 

Yes in Reach 5.  FP 2 and FP 9 would impact 
approximately 0.1 and 0.2 acre, respectively, 
of Priority Habitat and 0.2 and 0.4 acre of the 
100-foot zones around vernal pools in 
Reach 5.  The habitat alteration within these 
100-foot zones would constitute a take.  In 
addition, due to close proximity of soil 
removal work to breeding ponds, soil removal 
activities could result in direct mortality to 
adult or juvenile salamanders residing within 
forested habitats requiring remediation.   
No in Reach 7.  These alternatives would 
have no impacts on Priority Habitat in 
Reach 7.   

No in Reach 5.  FP 2 and FP 9 would have no 
impacts on vernal pool breeding habitats, and 
impacts to non-breeding habitats are limited 
to areas of 0.2 acre or less, accounting for 
less than 1% of the Priority Habitat and less 
than 3% of the 100-foot zones around the 
vernal pools within the PSA in this area.  
These impacts include an access road within 
100 feet of pool 46-VP-2, but outside of the 
Priority Habitat.  No other access roads or 
staging areas within mapped Priority Habitat 
are needed, maintaining in general the 
unfragmented nature of the landscape.  
NA in Reach 7.  

FP 3 through  
FP 8 

Yes in Reach 5.  These alternatives would 
involve clearing, grubbing, and soil removal 
within vernal pools and surrounding non-
breeding habitats. Work in the vernal pools 
would disrupt breeding activities of the 
salamanders within the pools, as well as 
removing organic components used by 
developing larvae and could adversely affect 
the hydroperiod of these pools.  Activities in 
adjacent non-breeding habitats would 
severely reduce the functions associated with 
those habitats, including foraging, 
overwintering and migration, and has a high 
probability of direct mortality to juvenile and 
adult salamanders in those habitats.   
No in Reach 7.  These alternatives would 
have no impact on Priority Habitat in Reach 7, 
except for FP 7.  Impacts associated with FP 
7 would occur within agricultural fields and 
would therefore not result in a take of 
Jefferson salamander.   

Yes in Reach 5.  These alternatives would 
directly impact 4 of the vernal pools within the 
Priority Habitat, which support Jefferson 
salamander breeding, and would remove 
significant portions of critical non-breeding 
habitats adjacent to these pools, including 
14% to 27% of the 100-foot zones around the 
pools in the PSA.  Work in breeding habitats 
would not only disrupt breeding activities, but 
also remove organic components including 
leaf litter and woody debris used by 
developing larvae, and could adversely affect 
the hydroperiod of these pools.  Activities in 
adjacent non-breeding habitat would remove 
features that provide foraging opportunities, 
protective cover, temperature and moisture 
regulation, and overwintering habitat, and 
could act as barriers to migration between 
breeding and overwintering habitats. 
NA in Reach 7.  
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Table B-5. Assessment of Take of Jefferson Salamander Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 
SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  For same reasons listed in 
Table B-4 for alternatives FP 3 through FP 8.  
No in Reach 7.  For same reasons listed in 
Table B-4 for alternatives FP 3 through FP 8 

Yes in Reach 5.  For same reasons listed 
in Table B-4 for alternatives FP 3 through 
FP 8.  
NA in Reach 7.  

SED 10/FP 9 Yes.  Although excavations associated with 
sediment alternatives would occur within the 
river or permanently flooded backwater areas 
and would not impact Jefferson salamander 
breeding or non-breeding habitats, activities in 
the floodplain, while limited, are in close 
proximity to vernal pools and thus would 
result in a take due to habitat alteration and 
potentially direct mortality.   
No impact in Reach 7. 

No in Reach 5.  For same reasons listed 
in Table B-4 for FP 2 and FP 9.  
NA in Reach 7. 
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C.  American Bittern (Botaurus lentiginosus) MESA 
Assessment  

C-1.  Summary of Species Life Cycle and Habitat Requirements 

The American bittern (Botaurus lentiginosus) inhabits freshwater and brackish wetlands, including marshes, 
meadows, bogs, and fens, where it dwells in emergent vegetation such as cattails, sedges, and rushes. The 
American bittern is an Endangered Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008). The bittern will occasionally utilize upland grasslands for foraging and nesting.  Motionless 
American bitterns greatly resemble marsh vegetation or debris and the bittern relies on this camouflage to 
escape the notice of predators and to catch its prey.  Preferred foods include frogs, small snakes and eels, 
salamanders, crayfish, fish, and occasionally mice and grasshoppers caught on visits to wet meadows and 
grasslands.  

The American bittern migrates from its winter habitat in the southern United States and arrives in 
Massachusetts in April.  Courtship behavior begins with males stalking females, displaying their white plumes 
and calling in loud, guttural “pumps.”  By the end of May, the calls have stopped and the female builds a nest 
of reeds and grasses on the ground in dense vegetation.  Bitterns prefer expansive areas of contiguous 
wetlands.  Males and females appear to have differing home range sizes.  Average home ranges of 832 acres 
for females and 1035 acres for males were reported by Brininger (1996), and Azure (1998) reported average 
home range size for males to be 314 acres.  However, the average core area for male American bitterns 
based on radio telemetry was reported to be 62 acres (Azure 1998; core area for this study was defined as 
the area of the home range the individual could be located within 50% of the time). Bitterns prefer wet 
meadows for nesting sites, but are known to construct platforms of vegetation a foot above water or nest in 
uplands adjacent to wetlands.  They also occasionally nest in upland fields adjacent to water.  American 
bitterns have shown relatively high site fidelity (Azure 1998).  A clutch will generally have 4 to 5 eggs and will 
hatch within 24 to 29 days.  The chicks become fledglings after 14 days and by the end of the summer, 
juvenile bitterns begin to wander away from the nest.  There is only one clutch per year and the female will 
continue to tend to her young throughout the summer.  Males are territorial and will remain in the vicinity of 
the nest site.  Migration to habitat in the southern U.S. is during October and November, and by December, 
most bitterns have left Massachusetts.   

C-2.  Species’ Mapped Priority Habitat from the Confluence to Reach 8  

According to 2010 NHESP database information, Priority Habitat for the American bittern occurs in and 
contiguous to the PSA in Reaches 5A, 5B and 5C, as shown on Figure C-1, and also in Reaches 7D and 7F 
downstream of the PSA, as shown on Figure C-2.  

In Reach 5A, three distinct habitat areas have been mapped (see Figure C-1).  One area is located 
downstream of the Confluence on the west side of the River.  A larger habitat area is located to the west of 
the River along the north side of Moorewood Lake just west of the PSA and the railroad bed.  The largest of 
the three habitat areas within Reach 5A is located to the east of the River and Holmes Road, extending along 
the river corridor to the south and continuing to the lower fifth of Reach 5A.  Priority Habitat for this species 
covers the lower half of Reach 5B from New Lenox Road, south to the beginning of Reach 5C.  In Reach 5C, 
two habitat areas have been mapped for the species, one to the west of the River in the upper third of 
Reach 5C and the second located approximately 0.5 miles downstream and approximately 0.5 miles north of 
Woods Pond.  No mapped habitat for this species occurs in Reach 6.  The areal extent of the habitat includes 
the main stem of the Housatonic River and various habitats within and adjacent to the floodplain of the PSA 
(including floodplain forest, shrub and emergent marsh habitats, vernal pools, upland forest, and wet meadow 
habitats).  The total Priority Habitat area of the American bittern in Reach 5 is approximately 501 acres, of 
which 249 acres are within the PSA.  The discrete mapped habitat areas range in size from approximately 2 
acres to approximately 206 acres.   
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For comparison, the NHESP mapping provided in 2008 showed a larger extent of American bittern Priority 
Habitat in Reach 5, encompassing a total of 1,545 acres, of which 796 acres were within the PSA (see 
Figure C-3).  The 2008 mapped Priority Habitat included, for example, extensive areas of emergent wetlands 
with intervening deep marshes, backwaters, and shrub wetlands south of New Lenox Road (Reaches 5B 
and 5C) that are no longer mapped as Priority Habitat, but are juxtaposed between 2010 mapped Priority 
Habitat areas in Reach 5.  These intervening wetland and marsh areas are likely used for foraging by the 
bittern, and also serve to buffer the core mapped Priority Habitat areas.  Because such intervening wetland 
and marsh areas contribute materially to the overall quality of the PSA as American bittern habitat, remedial 
activities in these proximate areas have been qualitatively considered in this assessment in evaluating 
potential impacts to American bittern habitat and the local population of that species.   

Two smaller Priority Habitat areas are mapped in the central portion of Reach 7, downstream of Woods Pond 
(see Figure C-2).  One area is located within Reach 7D, to the southeast of the River; the area is west of 
Tyringham Road and east of Fernside Road.  The second habitat area is located east of South Street and 
south of the railroad bed in Reach 7F.  The mapped Priority Habitat for the American bittern within Reach 7 
totals 120 acres.      

Based on the Priority Habitat mapping and the life-cycle characteristics of the American bittern, two distinct 
local populations of American bitterns have been identified and evaluated in this assessment.  One population 
of American bitterns was determined to be represented by the mapped Priority Habitat in Reach 5, while the 
mapped habitat in Reach 7 has been considered to represent a separate and distinct local population.  The 
distance between the southernmost Priority Habitat area within Reach 5 and the northernmost mapped 
habitat area in Reach 7 is approximately seven miles, encompassing at least 1,500 acres of Housatonic River 
corridor and floodplain. There are both ecological (habitat) and cultural conditions (e.g., roadways/bridges, 
developed areas) through this separation zone that likely function to separate these discrete Priority Habitat 
areas.  Although this species is capable of flight, the home ranges reported in the literature (as described 
above) are smaller than the distance between these discrete mapped Priority Habitat areas.  Because of the 
distance between the two discrete areas of mapped Priority Habitats and the relatively high site fidelity of this 
species, two different local populations of American bittern have been identified for assessment in this section 
of the Housatonic River. 

The collective assemblage of the habitat types included in the mapped Priority Habitat areas for the American 
bittern provides conditions suitable for various life-cycle functions of this species, including courtship, nesting, 
resting, cover, and foraging.  The diversity and complex juxtaposition of the varied habitats in Reaches 5A, 
5B, and 5C are expected to result in a broad distribution of the American bittern throughout the mapped 
Priority Habitat for these various functions; there are no specific habitat cover types in these mapped areas 
that would be incompatible with the needs of and use by this species.  Accordingly, for this assessment, the 
American bittern is considered to be broadly and uniformly distributed throughout the Priority Habitat. 
 
C-3.  Impacts of Remedial Alternatives on American Bittern Habitat 

C-3-1.  Impacts to American Bittern Habitat from Individual Sediment and Floodplain Alternatives 

Table C-1 summarizes the areal extent and duration of work within American bittern Priority Habitat in 
Reach 5 for all the individual sediment and floodplain remedial alternatives.  

SED 1 involves no construction-related activities, and SED 2 is limited to monitored natural recovery only.  
SED 3 through SED 9 involves substantial impacts within the mapped American bittern Priority Habitat in 
Reach 5, ranging from 34 acres for SED 3 to 56 acres for SED 8 (7% to 11% of total Priority Habitat in 
Reach 5).  SED 10 would involve substantially reduced Priority Habitat impacts (2 acres) in Reach 5A and no 
Priority Habitat impacts in Reaches 5B or 5C, and would affect less than 1% of the total Priority Habitat in 
Reach 5.     
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Though American bitterns prefer emergent wetlands (shallow and deep emergent marsh, shrub swamp, wet 
meadow) as foraging, breeding, nesting, and protective cover habitat, they also utilize shoreline areas for 
foraging, and occasionally use dry fields adjacent to water as foraging and nesting habitat.  Thus, it is 
significant that, in addition to the impacts discussed above, SED 3 through SED 9 would involve riverbank 
stabilization/remediation affecting 26,728 linear feet (lf) of riverbank within Priority Habitat in Reaches 5A 
and 5B.  SED 10 would involve such work on only 780 lf of riverbank in Priority Habitat. 

Work for SED 3 through SED 9 would impact the American bittern by reducing prey species, removing 
vegetation used for nesting and cover, and fragmenting its habitat.  Although the magnitude of work is 
reduced under SED 10, it would still affect this species based on the amount of excavation and riverbank 
work conducted within mapped Priority Habitat.   

Floodplain alternatives FP 2 through FP 9 would impact this species’ Priority Habitat within Reaches 5A, 5B 
and 5C by altering wet meadow, shrub swamp, and shallow emergent marsh communities.  Direct impacts 
from floodplain remediation in Reach 5 to American bittern Priority Habitat would range from approximately 6 
acres (1%) under FP 2 to approximately 90 acres (18%) under FP 7.  Work for these alternatives would 
reduce prey species, remove vegetation used for nesting and cover, and – for FP 3 through FP 8 – fragment 
the habitat of the American bittern.      

Table C-1. Impacts to American Bittern Priority Habitat by Remedial Alternative in Reaches 5 and 61  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives2 
SED 1 No Action 0.0  
SED 2 Monitored Natural Recovery 0.0  
SED 3 9.8 -- 2.3 -- 12.1 10.3 11.2 -- -- 21.4 33.5 7% 
SED 4 12.0 11.8 7.6 -- 31.4 10.3 11.2 -- -- 21.4 52.9 11% 
SED 5 12.0 11.8 7.6 -- 31.4 10.3 11.2 -- -- 21.4 52.9 11% 
SED 6 13.6 13.1 5.4 -- 32.1 10.3 11.2 -- -- 21.5 53.5 11% 
SED 7 13.6 13.1 5.4 -- 32.1 10.3 11.2 -- -- 21.4 53.5 11% 
SED 8 13.8 13.3 7.6 -- 34.6 10.3 11.2 -- -- 21.4 56.1 11% 
SED 9 13.5 13.1 5.3 -- 32.0 4.0 4.1 -- -- 8.1 40.1 8% 
SED 10 1.4 -- -- -- 1.4 0.5 -- -- -- 0.5 1.9 < 1% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0.0% 
FP 2 4.0 0.4 -- -- 4.4 1.4 0.6 -- -- 2.0 6.4 1.3% 
FP 3 11.2 3.5 -- -- 14.7 4.3 2.4 -- -- 6.7 21.4 4.3% 
FP 4 17.1 4.9 -- -- 21.9 3.4 2.9 -- -- 6.3 28.2 5.6% 
FP 5 12.6 4.6 0.2 -- 17.5 4.5 2.5 0.6 -- 7.6 25.1 5.0% 
FP 6 34.0 21.0 3.9 -- 59.0 2.9 4.2 0.5 -- 7.6 66.7 13.3% 
FP 7 50.8 25.5 6.6 -- 82.9 3.5 3.8 0.1 -- 7.4 90.3 18.0% 
FP 8 24.0 8.0 0.2 -- 32.2 4.2 3.3 0.6 -- 8.1 40.3 8.0% 
FP 9 4.1 0.4 -- -- 4.6 2.6 0.5 -- -- 3.1 7.7 1.5% 

1.  This table shows impacts to the Priority Habitat of the American bittern according to the 2010 NHESP 
mapping.  It does not include impacts to the wetland, backwater, and marsh areas south of New Lenox Road 
(in Reaches 5B and 5C) that are no longer mapped as Priority Habitat, but are likely used by this species, as 
discussed in Section C.2 above. 

 
2. In addition to the impacts shown in this table, SED 3 through SED 9 would each involve riverbank 

stabilization/remediation in Priority Habitat, impacting 13,901 lf of such habitat in Reach 5A and 12,827 lf in 
Reach 5B.  SED 10 would involve riverbank stabilization/remediation on 780 lf of Priority Habitat in Reach 
5A and none in Reach 5B. 

 

In Reach 7, no impacts to American bittern habitat from remediation or construction of access roads and 
staging areas would occur under any of the sediment alternatives or under any of the floodplain alternatives 
except for FP 7.  Under FP 7, approximately 10 acres of American bittern Priority Habitat would be impacted, 
resulting in a total impact to 9% of the American bittern habitat in this reach.   

C-3-2.  Impacts to American Bittern Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the American bittern.  For the Priority Habitat in Reach 5, those impacts are shown in 
Table C-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Total impacts to Priority Habitat of the American bittern would vary greatly among these 
combinations, ranging in Reach 5 from approximately 10 acres (2% of the Priority Habitat) under 
SED 10/FP 9 to approximately 130 acres (26% of the Priority Habitat) under SED 8/FP 7.   
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Table C-2. Impacts to American Bittern Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) Access & 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat*

5A 5B 5C 6 

SED 3/FP 3 21.0 3.5 2.3 -- 23.1 49.9 10.0% 
SED 5/FP 4 29.0 16.7 7.6 -- 21.1 74.5 14.9% 
SED 6/FP 4 30.6 18.0 5.4 -- 21.2 75.2 15.0% 
SED 8/FP 7 63.9 38.5 13.8 -- 14.0 130.2 26.0% 
SED 9/FP 8 37.5 21.2 5.5 -- 12.9 77.2 15.4% 
SED 10/FP 9 5.5 0.4 -- -- 4.4 10.4 2.1% 

* Includes 501-acre mapped Priority Habitat between the Confluence and Woods Pond 
Dam.  Does not include the wetland, backwater, and marsh areas south of New Lenox 
Road (in Reaches 5B and 5C) that are no longer mapped as Priority Habitat, but are 
used by these species (see Section C.2 above). 

Note: In addition to the impacts shown above, SED 3 through SED 9 would each involve 
riverbank stabilization/remediation in Priority Habitat, impacting 13,901 lf of such habitat 
in Reach 5A and 12,827 lf in Reach 5B.  SED 10 would involve riverbank 
stabilization/remediation on 780 lf of Priority Habitat in Reach 5A and none in Reach 5B. 

 

In Reach 7, none of these combinations of alternatives would impact the American bittern Priority Habitat 
except for SED 8/FP 7, which would impact approximately 10 acres of such habitat (9% of the total Priority 
Habitat in Reach 7). 

C-3-3. Impacts to American Bittern Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the American bittern have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table C-3.  For TD 2, impacts to mapped Priority Habitat would occur only if backwater 
BWL_07 is used for a Confined Disposal Facility (CDF).  A CDF in that backwater would involve 
approximately 5 acres of impact to American bittern Priority Habitat.  TD 3 would have no impact on mapped 
Priority Habitat for the American bittern, since none of the identified locations for an Upland Disposal Facility 
is within mapped bittern Priority Habitat.  However, TD 4 and TD 5, if implemented at the identified GE-owned 
property off New Lenox Road, would impact approximately 4 acres of Priority Habitat for the American bittern 
(<1% of the mapped Priority Habitat in Reach 5) in connection with clearing a small vegetated area for 
construction of the treatment facility and associated access roads, resulting in disruption of breeding and 
foraging habitat.    
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Table C-3. Impacts to American Bittern Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 4.8 
BWL_09 None 

Woods Pond – Layout A None 
Woods Pond – Layout B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 

 

C-4. Assessment of Take of American Bittern  

The attached tables –Table C-4 for the sediment alternatives, Table C-5 for the floodplain alternatives, 
Table C-6 for the selected sediment/floodplain combinations, and Table C-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species. 

As shown in Table C-4, except for SED 1 and SED 2, all sediment alternatives would result in a take of 
American bittern in Reach 5.  Excavation, engineered capping, thin-layer capping, and riverbank 
stabilization/remediation would cause a take by disrupting nesting, breeding, and/or feeding activities of this 
species, either through direct alteration/removal of primary wetland habitat (for construction of access roads 
and staging areas) or through behavioral disturbance due to construction activities within nearby open water 
and shoreline areas.  Although direct mortalities might be avoided by executing work in late fall or winter while 
this species is residing in southern United States, such activities would not prevent a take due to a 
deterioration of the extent and quality of this species’ emergent wetlands habitats.  This deterioration, in turn, 
would deter individual bitterns from returning to the impacted area and would also result in a loss of prey 
species, disrupting bittern foraging.   

SED 3 would impact approximately 7% of the mapped American bittern habitat, and would alter approximately 
26,700 if of riverbank habitat.  This work is unlikely to adversely affect a significant portion of the local 
population due to the relatively small proportion of impacts in the mapped Priority Habitat, which would leave 
large areas of bittern habitat unaffected, and due to the relatively short work duration in Reaches 5B and 5C.  
(SED 3 impacts in Reach 5A would occur over a period of 8 years, while work in Reaches 5B and 5C would 
take <1 year and 1 year, respectively.)  

SED 4 through SED 8 would impact 53 to 56 acres (approximately 11%) of the mapped Priority Habitat in 
Reach 5, along with about 26,700 lf of riverbank habitat.  In addition, noise and other construction 
disturbances in other large marsh areas adjacent to and between mapped habitat areas, on which the bittern 
also relies for foraging and as a buffer to core habitat areas, would have indirect adverse impacts on this 
species well beyond the limits of the mapped habitat areas.  Given the magnitude of the work under SED 4 
through SED 8, its location in proximity to open bittern habitats south of New Lenox Road, and the extended 
duration of this work within and in proximity to the Priority Habitat, these alternatives would impact a 
significant portion of the local American bittern population.  Work within Reaches 5A, 5B, and 5C would range 
in duration from 8 to 12, 3 to 6, and 2 to 10 years, respectively.  The increased disturbance from longer-term 
construction activities within Reaches 5B and 5C would likely displace the secretive American bittern by 
preventing them from selecting these areas as suitable nesting habitat upon their return to Massachusetts.   
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Overall habitat impacts from SED 9 would be reduced compared to SED 4 through SED 8, due to the 
reduction in required access roads resulting from the performance of the sediment remediation within the river 
channel.  However, riverine and riverbank impacts would be similar.  The magnitude of the work within the 
Priority Habitat and the duration of that work would likely result in an impact to a significant portion of the local 
population of the American bittern.  SED 9 is projected to take approximately 10 years to complete in 
Reach 5, and the impacts associated with extended disturbances would likely result in a long-term loss of 
viable foraging habitat for the bittern and disturbance to nesting habitat from nearby construction activities.     

Although SED 10 is expected to result in a take due to habitat removal, it would have limited impacts (2 acres, 
<1% of over Priority Habitat in Reach 5) and thus would not be expected to adversely affect a significant 
portion of the local population of the species.    

As shown in Table C-5, while the impacts from the floodplain alternatives on the Priority Habitat of the 
American bittern in Reach 5 would vary greatly (ranging from 6 to 90 acres), all of those alternatives (except 
FP 1) would result in a take of the American bittern.  The take would result from harassment or disruption of 
American bitterns due to direct alteration of primary habitat, removal of prey species, and habitat 
fragmentation, and also potentially from direct mortality to nesting birds or young.    

As noted above, since this species is territorial, requires relatively large core areas, and shows site fidelity, it 
will be broadly distributed across available habitats.  As a result, depending on the specific locations of the 
work relative to bittern locations, even small disturbances or encroachments could affect a significant portion 
of the local population of this state-listed endangered species.  Based on existing information and as 
discussed further in Table C-5, it is concluded that:  (a) FP 2 and FP 9, due to their impact on a small portion 
of the Priority Habitat (1-2%), would not affect a significant portion of the local American bittern population; (b) 
FP 3 through FP 5, while impacting a relatively small percentage of mapped Priority Habitat (4-6%), could 
possibly impact a significant portion of the local population due to the indirect impacts from work in adjacent 
non-mapped open marsh and wet meadow wetland habitats; (c) FP 8, with greater habitat impacts (8%), is 
likely to impact a significant portion of the local population; and (d) FP 6 and FP 7, due to the overall larger 
extent of their impacts (67 acres and 90 acres, respectively, representing 13 to 18% of the Priority Habitat), 
the distribution of these impacts across the bittern habitat areas, and the associated indirect effects from 
active construction disturbances in proximate non-mapped wetland habitats, would impact a significant 
portion of the local population.   

No in-river work is planned in mapped habitat for the American bittern in Reach 7.  Therefore, no sediment 
alternatives would result in a take of American bittern in Reach 7.  Additionally, none of the floodplain 
alternatives would involve work in the Priority Habitat in Reach 7 except for FP 7.  FP 7 would impact 9% of 
the American bittern Priority Habitat in that reach.  This would result in a take and could possibly impact a 
significant portion of the local bittern population in that reach due to the location of the remediation in the 
central portion of the mapped Priority Habitat and the openness of the surrounding emergent wetland cover. 

As shown in Table C-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the American bittern in Reach 5 for similar reasons to those 
discussed above.  SED 3/FP 3 would impact 10% of the Priority Habitat plus approximately 26,700 lf of 
riverbank.  This would likely be enough to impact a significant portion of the local population.  The remaining 
combinations except for SED 10/FP 9 would impact 15% to 26% of the Priority Habitat, as well as 
approximately 26,700 lf of riverbank within the Priority Habitat area.  Given the magnitude of this work, these 
combinations would impact a significant portion of the local population.  Conversely, SED 10/FP 9 would not 
do so, since it would impact only about 2% of the Priority Habitat and considerably less riverbank within that 
habitat (780 lf).   

In Reach 7, a take would occur only under SED 8/FP 7, which would result in an impact to 11 acres of 
American bittern Priority Habitat.  This impact to 10% of that habitat could possibly impact a significant portion 
of the local bittern population in that reach due to the location of the remediation in the central portion of the 
mapped Priority Habitat and the openness of the surrounding emergent wetland cover.  
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As shown in Table C-7, the treatment/disposition alternatives that could result in a take of American bittern 
are TD 2, TD 4, and TD 5.  For TD 2, impacts to the mapped American bittern Priority Habitat would occur 
only if backwater BWL_07 is used for a CDF.  A CDF in that backwater would impact 5 acres of Priority 
Habitat and would cause a take due to the removal of foraging, breeding, and nesting habitat in that 
backwater.  However, this limited take (affecting <1% of the overall Priority Habitat in Reach 5) would not 
adversely impact a significant portion of the local population.  The construction of a treatment facility under 
TD 4 or TD 5 at the GE property off New Lenox Road, which would impact 4 acres of Priority Habitat, would 
also cause a take due to harassment and disruption of the bittern’s foraging activity and potential impacts on 
breeding and nesting activity.  Again, this would not be enough to impact a significant portion of the local 
population.   

It should be noted that some of the habitat restoration measures described in Section 5.3 of the Revised CMS 
Report would address American bittern habitat.  These would include efforts to replace marsh and wet 
meadow areas and the control of invasive plant species subsequent to the restoration process.  However, 
such actions would not eliminate the take of American bitterns or change the above conclusions regarding the 
extent of population impacts.  As discussed in Section 5.3.5.4, despite the implementation of such actions, the 
remedial construction activities would have long-term adverse impacts on marsh and wet meadow areas.  
These impacts would last until soil and hydrological conditions similar to pre-remediation conditions return 
through flooding and other natural processes – a period of time that is uncertain and could take a decade or 
more.  In these circumstances, such restoration efforts would not reliably lessen the extent of impacts on the 
local American bittern population where a significant portion of that population would be affected.  
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Table C-4. Assessment of Take of American Bittern Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitored natural recover only NA 

SED 3  Yes in Reach 5.  Excavation/capping in 
Reach 5A, bank stabilization in Reaches 5A 
and 5B, and thin-layer capping in Reach 5C 
would alter approximately 34 acres, along 
with 26,700 lf of riverbank, within Priority 
Habitat, and would cause a take by 
“harassing” or “disrupting” American bitterns’ 
feeding, breeding, and/or nesting activity.  
Removal of emergent wetlands or wet 
meadow for access roads and staging areas 
would alter primary nesting, feeding, 
breeding, and protective cover habitat.  
Construction would also disrupt migration 
patterns, deterring individuals from returning 
to the impacted area.  A loss of prey species 
following in-river and riverbank remediation in 
all areas where work would be performed is 
also likely, disrupting the bittern foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

Unlikely in Reach 5.  Approximately 34 acres 
(7%) of the Priority Habitat in Reach 5 would 
be impacted, along with all riverbanks within 
Priority Habitat in Reaches 5A and 5B.  
However, the bittern habitat in Reach 5A is 
concentrated in beaver impoundments to the 
east (along Sackett Brook) and west of the 
river, as well as around Moorewood Lake, all 
of which have some intervening woodland to 
buffer the effects of work along the main 
channel of the river.  Bank stabilization work 
within Reach 5B just south of New Lenox 
Road, as well as the riverine remediation in 
the downstream portion of Reach 5C, may 
have more impact on bitterns because those 
more open (non-forested) portions of Priority 
Habitat are more exposed to noise, 
equipment and vehicle movement, and other 
disruption associated with the construction 
activities along the river.  However, as large 
areas of bittern habitat in these subreaches 
would remain unaffected, on balance these 
construction activities are not likely to impact 
a significant portion of the local population.   
 
NA in Reach 7.    

SED 4 
through  
SED 8 

Yes in Reach 5.  Sediment remediation in 
Reaches 5A, 5B and 5C, along with bank 
stabilization in Reaches 5A and 5B, would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts range 
from 53 to 56 acres, along with 26,700 lf of 
riverbank.  Removal of emergent wetlands or 
wet meadow for access roads and staging 
areas would alter primary nesting, feeding, 
breeding, and protective cover habitat.  
Construction within these reaches would also 
disrupt migration patterns, deterring 
individuals from returning to the impacted 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging. 

Yes in Reach 5.  These alternatives would 
impact 53 to 56 acres (~11%) of mapped 
American bittern Priority Habitat within Reach 
5, along with all of the riverbank within Priority 
Habitat that provides important foraging 
habitat.  In these areas, large wetland/marsh 
complexes adjacent to and between the 
mapped bittern Priority Habitat areas (see 
Figure C-3) are likely used for bittern foraging 
and contribute to the suitability of the mapped 
Priority Habitat for this species.  Moreover, 
work within Reach 5 would last for 12 to 28 
years.  Impacts from construction activities, 
including noise and truck traffic, through both 
the mapped and non-mapped habitats and 
generalized disruption typically associated 
with large-scale construction activities, would 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

 
No in Reach 7 due to no impacts on Priority 
Habitat.   

adversely affect this secretive species that 
tends to avoid disturbances of any kind.   
 
Given the scale and extended duration of 
remediation activity under these alternatives, 
the bitterns would be forced to attempt to 
relocate to more distant habitat areas outside 
the Rest of River corridor.  Given the limited 
distribution and presence of this species, and 
the fact that habitat loss is generally 
considered the prime factor in the scarcity of 
this species, it is unlikely that alternative 
habitat would be available.  
 
NA in Reach 7.    

SED 9 Yes in Reach 5.  Excavation/capping within 
Reaches 5A, 5B and 5C of the PSA would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts would 
occur over approximately 40 acres, along with 
26,700 lf of riverbank.  Removal of emergent 
wetlands or wet meadow for access roads 
and staging areas would alter primary nesting, 
feeding, breeding, and protective cover 
habitat.  Construction within these reaches 
would also disrupt migration patterns, 
deterring individuals from returning to the 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative would 
impact 40 acres (8%) of mapped American 
bittern Priority Habitat within Reach 5, along 
with all of the riverbank in Priority Habitat that 
provides important foraging habitat.  This 
work would occur both in mapped habitat 
areas and in other large marsh areas adjacent 
to and between mapped habitat areas on 
which the bittern relies for foraging and buffer 
protection of more core habitat areas.  
Because the bittern is secretive and highly 
sensitive to disturbance, noise, truck traffic, 
and generalized construction activities in 
these surrounding areas would likely have 
negative impacts on the bitterns using the 
Priority Habitat, even though such impacts are 
not to mapped habitat.   
 
In addition, because the work within Reach 5 
would occur over an extended period (~ 10 
years), it would cause disruption of the 
foraging and nesting activities of this secretive 
bird over at least that period, forcing it to 
attempt to find habitat outside of these impact 
areas, and deterring migrating individuals 
from returning to the area.  As noted above, 
such alternative habitat is unlikely to be 
available.  
 
NA in Reach 7.     
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Excavation/capping within 
Reach 5A of the PSA would cause a take by 
“harassing” or “disrupting” American bitterns’ 
feeding, breeding or nesting activity.  Overall 
habitat impacts would occur over roughly 2 
acres, along with 780 lf of riverbank in Priority 
Habitat in Reach 5A.  Removal of any 
emergent wetlands or wet meadow for access 
roads and staging areas would alter primary 
nesting, feeding, breeding, and protective 
cover habitat.  Construction within these 
areas, though limited, may also disrupt 
migration patterns, deterring individuals from 
returning to the area.  A loss of prey species 
in the specific in-river and riverbank 
remediation areas is also likely, which could 
also disrupt the bittern’s feeding activity 
despite the limited areas affected.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

No in Reach 5.  Only 2 acres (<1%) of 
mapped American bittern Priority Habitat 
within Reach 5 would be impacted, along with 
roughly 780 lf of riverbank within Priority 
Habitat.  The small impact area and relatively 
small riverine disturbances compared to the 
overall habitat area would allow for continued 
use of the majority of the mapped habitat by 
the species.  The shorter duration of work in 
Reach 5 under SED 10 (less than 4 years) 
would also serve to minimize the impacts from 
remedial actions on the local population.  
 
NA in Reach 7.    
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Table C-5. Assessment of Take of American Bittern Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and  
FP 9 

Yes in Reach 5.  Between 6 and 8 acres of 
the American bittern Priority Habitat would be 
altered under this alternative.  A take would 
occur as a result of the “harassment” or 
“disruption” of local individuals through 
disturbance of feeding, breeding, and/or 
nesting activity due to construction activities.   
 
No in Reach 7 due to no impacts on American 
bittern Priority Habitat. 

No in Reach 5.  The impacted area is only 
1-2% of the total Priority Habitat within 
Reach 5.  
 
NA in Reach 7.     
 
 

FP 3 through 
FP 5 

Yes in Reach 5.  Overall bittern habitat 
impacts from these alternatives range from 21 
to 28 acres.  A take would occur through the 
“harassment” or “disruption” of local 
individuals resulting from disturbance of 
feeding, breeding, and/or nesting activity due 
to construction activities.  Construction would 
also disrupt migrational patterns, deterring 
individuals from returning to the area. 
  
No in Reach 7 due to no impacts on Priority 
Habitat.   
 

Possibly in Reach 5.  These alternatives 
would impact only 4 to 6% of the overall 
Priority Habitat, but impacts would occur 
within and in proximity to the species’ primary 
habitat in wet meadow and other large 
wetland areas used by the bittern for 
breeding, nesting, resting, and foraging 
locations.  The affected Priority Habitat areas 
are relatively open and not buffered by 
woodlands or other natural barriers from 
additional construction activities in nearby 
non-mapped similar habitat.  Remediation 
and construction activities, including noise 
and truck traffic in proximate non-mapped 
habitat areas, would disturb the bitterns in 
Priority Habitat areas and may force them to 
attempt to seek other suitable habitat.   

FP 6 and  
FP 7 

Yes in Reach 5.  FP 6 and FP 7 would impact 
67 and 90 acres of floodplain Priority Habitat, 
respectively, causing the “harassment” or 
“disruption” of local individuals through 
disturbance of feeding, breeding, and/or 
nesting activity due to construction activities.  
Construction would also disrupt migrational 
patterns, deterring individuals from returning 
to the area. 
 
No in Reach 7 under FP 6 due to no impacts 
on Priority Habitat.   
 
Yes in Reach 7 under FP 7 as 11 acres of 
Priority Habitat for the American bittern would 
be impacted.  The take would involve 
“harassment” and “disruption” of local 

Yes in Reach 5.  These alternatives would 
impact 13% to18% of the overall Priority 
Habitat in Reach 5.  These impact areas are 
broadly distributed within or in close proximity 
to all of the bittern Priority Habitat areas, and 
there would be extensive additional impacts 
throughout the contiguous non-mapped 
habitats that also support the bittern’s use of 
the Priority Habitat and vicinity.  Even in 
portions of the Priority Habitat not directly 
affected by remedial activity, the impacts of 
widespread construction activities in 
surrounding non-mapped floodplain, including 
noise, truck traffic and generalized 
construction activities, would adversely affect 
the bitterns and force them to attempt to seek 
out other habitat areas.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

individuals through disturbance of feeding, 
breeding, and nesting habitat. 

 
Possibly in Reach 7 under FP 7.  That 
alternative would impact 9% of the bittern 
Priority Habitat in Reach 7.  This could 
possibly impact a significant portion of the 
local bittern population in that reach due to 
the location of the remediation in the central 
portion of the mapped Priority Habitat and the 
openness of the surrounding emergent 
wetland cover. 

FP 8 Yes in Reach 5.  Overall bittern habitat impact 
from this alternative is 40 acres.  A take would 
involve the “harassment” or “disruption” of 
local individuals through disturbance of 
feeding, breeding, and/or nesting activity due 
to construction activities. Construction would 
also disrupt migrational patterns, deterring 
individuals from returning to the area. 
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative would 
impact 8% of the overall Priority Habitat.  
Impacts would occur within the species’ 
primary habitat in wet meadow and other 
wetland habitats used by the bittern for 
breeding, nesting, resting, or foraging 
locations.  The impact areas are broadly 
distributed within or in close proximity to all of 
the bittern Priority Habitat areas, and remedial 
activities and associated construction would 
also impact additional extensive contiguous 
non-mapped habitat that supports the bittern’s 
use of the Priority Habitat.  This work would 
still directly impact breeding and migration for 
a number of years, likely affecting the 
recurring use of these areas by bitterns.    
 
NA in Reach 7.    
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Table C-6. Assessment of Take of American Bittern Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes in Reach 5.  Sediment removal in 
Reaches 5A, bank stabilization in Reaches 
5A and 5B, thin-layer capping in Reach 5C, 
and floodplain removals throughout Reaches 
5A and 5B would cause a take by “harassing” 
or “disrupting” American bitterns’ feeding, 
breeding, and/or nesting activity.  This 
combination would directly impact 
approximately 50 acres, along with 26,700 lf 
of riverbank, within Priority Habitat.  Removal 
of emergent wetlands or wet meadow for 
floodplain remediation or access roads and 
staging areas would alter primary nesting, 
feeding, breeding, and protective cover 
habitat.  Construction within these reaches 
would also disrupt migration patterns, 
deterring individuals from returning to the 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging. 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative 
combination would directly impact 10% of the 
bittern Priority Habitat and also involve 
riverbank remediation along all of the Reach 
5 bank located in Priority Habitat, occurring 
over a 9-year period in Reach 5.  Riverine, 
riverbank, and floodplain remediation would 
occur through the central part of the primary 
bittern Priority Habitat in Reach 5A (in the 
Canoe Meadows area).  This is likely to 
functionally fragment the two primary beaver 
impoundment areas that provide ideal bittern 
habitat, and reduce bittern foraging 
opportunities in the river for a number of 
years.  The combined effect of river and bank 
remediation and floodplain work means that 
intervening woodland potentially serving to 
buffer bittern habitat from some construction 
effects would itself be materially affected by 
remedial removals. Similarly, riverbank work 
and floodplain removals just south of New 
Lenox Road would reduce the suitability of 
the bittern Priority Habitat in that area for at 
least several years.  As a result, and 
considering bittern site fidelity, the suitability 
of these two largest Priority Habitat areas to 
sustain the current bittern use would be 
impaired. The capacity of other unaffected 
portions of the Housatonic river corridor to 
provide replacement habitat for bitterns 
displaced from affected portions of the area is 
unknown.  Therefore, it is likely that a 
significant portion of the local population 
would be impacted under SED 3/FP 3. 
 
NA in Reach 7.    

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Sediment remediation in 
Reaches 5A, 5B and 5C of the PSA, together 
the bank stabilization in Reaches 5A and 5B, 
would cause a take by “harassing” or 
“disrupting” American bitterns’ feeding, 
breeding, and/or nesting activity.  Overall 
impacts to Priority Habitat range from 75 to 
130 acres, along with 26,700 lf of riverbank.  
Removal of emergent wetlands or wet 
meadow for floodplain remediation or access 
roads and staging areas would alter primary 

Yes in Reach 5.  These combinations would 
directly impact 15 to 26% of mapped 
American bittern Priority Habitat within Reach 
5, along with all of the riverbank that provides 
important foraging habitat within the Priority 
Habitat.  In addition to the direct impacts to 
mapped Priority Habitat, impacts would occur 
to habitat areas adjacent to and between the 
mapped areas that are suitable foraging 
areas for bitterns and likely contribute to the 
suitability of the Priority Habitat for this 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

nesting, feeding, breeding, and protective 
cover habitat.  Construction within these 
reaches would also disrupt migration 
patterns, deterring individuals from returning 
to the area.  A loss of prey species in all 
reaches following in-river and riverbank 
remediation is also likely, disrupting bittern 
foraging. 
 
No in Reach 7 except under SED 8/FP 7.  
Under that combination, 11 acres of Priority 
Habitat for the American bittern would be 
impacted, resulting in a take.  The take would 
involve ‘harassment’ and “disruption” of local 
individuals through disturbance of feeding, 
breeding and nesting habitat. 

species.  Increased noise, truck traffic and 
other construction disturbances in areas 
proximate to the Priority Habitat would also 
impact the bitterns.  The work in Reach 5 
would extend over many years (10 to 28 
years), resulting in a long-term disruption to 
the bittern’s movements, foraging, and other 
activities.  Under these circumstances, 
bitterns would need to attempt to seek out 
other areas to inhabit.  Given the site fidelity 
and life-cycle characteristics of this species, 
long-term disruptions of this magnitude would 
adversely impact a significant portion of the 
local bittern population over the course of the 
remedial work.     
 
Possibly in Reach 7 under SED 8/FP 7.  That 
combination would impact 10% of the bittern 
Priority Habitat in Reach 7, which could 
impact a significant portion of the local bittern 
population in that area due to the location of 
the remediation in the central portion of the 
mapped Priority Habitat and the openness of 
the surrounding emergent wetland cover, 
leaving limited areas for bitterns to seek 
shelter outside of the direct and indirect 
impact areas. 

SED 10/FP 9 Yes in Reach 5.  Excavation/capping within 
Reach 5A of the PSA and floodplain impacts 
from remediation and access/staging would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts 
related to remediation and access and 
staging activities would occur over roughly 10 
acres, along with 780 lf of riverbank, within 
Priority Habitat.  Removal of any emergent 
wetlands or wet meadow for remediation or 
access roads and staging areas would alter 
primary nesting, feeding, breeding, and 
protective cover habitat.  Construction within 
these reaches would also disrupt migration 
patterns, deterring individuals from returning 
to the area. A loss of prey species in all 
reaches following in-river and riverbank 
remediation is also likely, disrupting bittern 
foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

No in Reach 5.  Approximately 10 acres (2%) 
of mapped American bittern Priority Habitat 
would be impacted, along with 780 lf of 
riverbank within that habitat.  The small 
impact area compared to the overall habitat 
area would allow for continued use of the 
majority of the habitat with minimal impacts.  
Disruption of migratory activities would be 
reduced because of the shorter overall work 
duration in Reach 5 (less than 4 years).  
 
NA in Reach 7.     
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Table C-7. Assessment of Take of American Bittern under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no action NA 

TD 2 
 

No under footprint that uses only Woods 
Pond and/or BWL_09, since such footprint 
would not affect American bittern habitat. 
 
Yes under footprint in which CDF is located in 
BWL_07, since construction of CDF in that 
backwater would result in removal of 
foraging, breeding, and nesting habitat.  This 
take would include harassment and 
disruption of foraging and breeding activities.  

No.  Even with use of BWL_07, the impacts 
would be limited to approximately 5 acres 
(1% of the total Priority Habitat).  The majority 
of these impacts would be to backwater 
habitat which may disrupt foraging, but there 
would be sufficient habitat remaining for 
American bitterns. 

TD 3 No take due to no impacts. NA 

TD 4 and  
TD 5 

Yes.  Construction of treatment facility and 
access road areas would involve habitat 
removal and a related take.  This take would 
include harassment and disruption of foraging 
activity and may impact breeding and nesting 
activity.   

No.  The impacted Priority Habitat area is 
only 4 acres (< 1% of the total Priority 
Habitat).  The disruption of foraging and other 
activities would not be enough to impact a 
significant portion of the local population. 
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D. Bald Eagle (Haliaeetus leucocephalus) MESA Assessment 

D-1. Summary of Species Life Cycle and Habitat Requirements 

The bald eagle (Haliaeetus leucocephalus) is the largest raptor (bird of prey) found in Massachusetts and the 
only member of the Haliaeetus (fish or sea eagle genus) that occurs regularly in North America. The bald 
eagle is classified as an Endangered Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008). This species usually inhabits coastal areas, estuaries, and larger inland waters.  It requires a 
high amount of water-to-land edge incorporating stands of forest for nesting and trees projecting above the 
forest canopy for perching, an adequate supply of moderate-sized to large fish, an unimpeded view, and little 
human disturbance.  When available, fish (both marine and freshwater) are the bald eagle's preferred food.  
Birds, especially waterfowl, small mammals, and carrion, particularly dead fish, are also in the bald eagle’s 
diet.   

The bald eagle has the ability for long-distance flight.  The hunting area or home range patrolled by a bald 
eagle varies from 1,700 to 10,000 acres and is generally dependent on the availability of food (Rutlidge, 
2010).  In winter, eagles of all ages gather in areas with open water where fish or other food sources are 
abundant.  Wintering eagles require, and may travel substantial distances to reach, suitable thermally 
protected roost trees for communal night roosting and food sources in waters that are not frozen.  

The breeding and nesting season for bald eagles in Massachusetts begins in March.  Courtship occurs in 
mid- to late winter, with pairs then mating for life.  Sexual maturity is reached at four to six years of age.  After 
courtship, the mated pair builds a large nest made with sticks and lined with sprigs of pine, grasses, and other 
soft materials.  The male eagle collects the nest material and delivers it to his mate, who is responsible for 
most of the actual nest construction.  Once the nesting site is chosen, the mated pair will generally return 
every year to the same site and add to the existing structure.  The nests are located in hardwoods or conifers 
from 30 to 120 feet above the ground and may measure up to 12 feet high and 8.5 feet wide, with a weight of 
hundreds of pounds.  Trees selected (for nesting, and also for roosting and sometimes perching) are typically 
older trees, taller than their surroundings.  

The female bald eagle lays one to three (two average) dull white eggs several days apart, usually by in late 
March or early April.  The eggs are incubated for approximately 35 days until hatching.  Ten weeks after 
hatching, chicks begin making short flights and by late fall the adults no longer care for their young.  Most bald 
eagles appear to nest within 200 miles of where they hatched.   

D-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from NHESP, Priority Habitat of the bald eagle occurs in 
the lower half of Reach 5C, as shown in Figure D-1 at the end of this section.  The total Priority Habitat of the 
bald eagle in Reach 5C comprises approximately 187 acres, with 136 acres of this Priority Habitat within the 
PSA.  The areal extent of this mapped Priority Habitat includes the main stem of the Housatonic River, 
backwater areas, emergent marsh, wet meadow, shrub swamp, floodplain forest, and northern hardwoods 
hemlock/white pine forest.  Preferred hunting habitats for the bald eagle found within Reach 5C include the 
main stem of the Housatonic River and the large backwater areas.  The surrounding floodplain forests provide 
nesting and perching habitat near these waterbodies.  Previous field surveys conducted within the PSA 
(1998-2000) observed instances of bald eagles flying, feeding, or perching in the spring and fall in the vicinity 
of Woods Pond and backwaters north of the pond (Woodlot 2002).  NHESP has stated (May 2009) that it has 
documentation of at least one bald eagle nesting site within the PSA. 

Based on the life-cycle characteristics of the bald eagle, including the species’ regional movements and its 
known distribution in western Massachusetts, the individual bald eagles inhabiting Priority Habitat in 
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Reach 5C do not comprise the entire local population of this species.  The NHESP’s Bald Eagle fact sheet 
(NHESP, 2009) reports that in 2008, at least 26 pairs of bald eagles maintained breeding territories in western 
and central Massachusetts, in locations that included, among others, the Quabbin Reservoir, the Connecticut 
River, and Ononta Lake (Pittsfield) in addition to the Housatonic River.  Known bald eagle habitat is also 
located in southwestern Massachusetts in the town of Sandisfield (NHESP, 2009).  Given this species’ large 
home range and capacity for long-distance flight, it is likely that the individual bald eagles which utilize the 
habitat within the Reach 5C could interact with other bald eagles in the western and central portions of 
Massachusetts.  The 187-acre mapped Priority Habitat in Reach 5C may provide a core habitat for the 
individual breeding eagles and foraging activities at this location, with the local population for this species 
extending to other areas of suitable habitat in western and central Massachusetts (i.e., those areas also 
having large water bodies with shallow waters and abundant fish and surrounded by mature forest).   

D-3. Impacts of Remedial Alternatives on Bald Eagle Habitat 

D-3-1. Impacts to Bald Eagle Habitat from Individual Sediment and Floodplain Alternatives 

Table D-1 summarizes the areal extent of work within NHESP-mapped bald eagle Priority Habitat for all the 
remedial alternatives.  SED 1 involves no construction-related activities, and SED 2 is limited to monitored 
natural recovery only.  SED 3 through SED 9 would involve increasing activity within bald eagle Priority 
Habitat.  SED 3 would impact 19 acres of river channel by thin-layer capping within the eagle habitat.  SED 4 
through SED 9 would impact 54 to 64 acres of river channel and backwater areas through excavation, thin-
layer capping, and/or engineered capping in the Priority Habitat of the bald eagle.  SED 3 through SED 5 
would involve additional impacts of less than 1 acre due to access road/staging area construction.  SED 10 
would involve no work within the bald eagle Priority Habitat.  Work within the river channel and backwaters 
north of Woods Pond (excavation, capping) would cause a temporary reduction in the eagles’ primary food 
resource (fish), and would discourage foraging activity by causing disturbances to or interference with the 
eagles’ normal behavior (referred to herein as behavioral disturbance).  The work within the mapped Priority 
Habitat under these sediment alternatives would in many cases take several years to complete.  This may 
cause individual bald eagles to abandon the area completely and search for other suitable nesting or foraging 
sites in the region.  No riverbank stabilization/remediation would occur within the mapped Priority Habitat of 
the bald eagle in Reach 5C. 

FP 1 and FP 2 would not impact mapped Priority Habitat for the bald eagle.  All other floodplain alternatives 
would affect the floodplain habitat through remedial activities and access road/staging area construction.  
FP 9 would affect only 0.5 acre of bald eagle Priority Habitat.  Under the other floodplain alternatives, impacts 
to bald eagle habitat would range from approximately 4 acres under FP 3 and FP 4 to 31 acres under FP 7.  
The majority of the impacts from the floodplain alternatives would occur in shallow emergent marsh and shrub 
swamp habitat, but the more extensive removal alternatives such as FP 6 and FP 7 would also have impacts 
within floodplain forest habitats.  Remediation activities or construction of access roads and staging areas 
within forested habitats would require tree clearing, including the removal of selected large trees along the 
river’s edge that offer potential roosting and perching/hunting sites for bald eagle, and would also impact bald 
eagle foraging by causing behavioral disturbance.  However, none of the floodplain alternatives would appear 
to disturb isolated large trees which provide suitable height and structure for bald eagle nest building.   
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Table D-1. Impacts to Bald Eagle Habitat in Reaches 5 and 6 by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 18.9 -- 18.9 -- -- 0.1 -- 0.1 19.0 10% 
SED 4 -- -- 61.1 -- 61.1 -- -- 0.2 -- 0.2 61.3 33% 
SED 5 -- -- 61.1 -- 61.1 -- -- 0.2 -- 0.2 61.3 33% 
SED 6 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 
SED 7 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 
SED 8 -- -- 63.8 -- 63.8 -- -- -- -- 0.0 63.8 34% 
SED 9 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 -- -- 2.8 -- 2.8 -- -- 0.8 -- 0.8 3.7 2% 
FP 4 -- -- 2.8 -- 2.8 -- -- 0.8 -- 0.8 3.7 2% 
FP 5 -- -- 4.2 -- 4.2 -- -- 1.7 -- 1.7 5.9 3% 
FP 6 -- -- 17.6 -- 17.6 -- -- 1.5 -- 1.5 19.1 10% 
FP 7 -- -- 30.1 -- 30.1 -- -- 1.3 -- 1.3 31.3 17% 
FP 8 -- -- 7.0 -- 7.0 -- -- 2.0 -- 2.0 9.0 5% 
FP 9 -- -- 0.2 -- 0.2 -- -- 0.3 -- 0.3 0.5 <1% 

 

D-3-2.  Impacts to Bald Eagle Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bald eagle.  Those impacts are shown in Table D-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bald eagle would vary greatly among these combinations, ranging from less than 1 acre 
(<1% of the Priority Habitat) under SED 10/FP 9 to approximately 84 acres (45% of the Priority Habitat) under 
SED 8/FP 7.  Under all the combinations involving river channel and backwater remediation in Priority Habitat, 
this work would cause a reduction in the eagle’s primary food resource (fish) and discourage foraging activity 
until conditions approximating pre-remediation conditions return, and it could also cause the displacement of 
individual eagles from the mapped habitat through behavioral disturbance. 
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Table D-2. Impacts to Bald Eagle Mapped Habitat in Reaches 5 and 6 from Combinations of Sediment 
and Floodplain Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) Access & 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 21.7 -- 0.9 22.6 12% 
SED 5/FP 4 -- -- 63.9 -- 0.9 64.9 35% 
SED 6/FP 4 -- -- 56.3 -- 0.8 57.2 31% 
SED 8/FP 7 -- -- 82.3 -- 1.3 83.6 45% 
SED 9/FP 8 -- -- 60.5 -- 1.9 62.4 33% 
SED 10/FP 9 -- -- 0.2 -- 0.3 0.5 <1% 

* Includes 187-acre Priority Habitat in Reach 5C   
 

D-3-3.  Impacts to Bald Eagle from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
bald eagle have also been evaluated (except for TD 1, the off-site disposal alternative).  These impacts are 
shown in Table D-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the extent of mapped Priority Habitat 
within the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range 
from none (assuming use of any CDF area in Woods Pond) to approximately 25 acres (assuming use of 
backwater BWL_07).  The presence of a CDF in backwater BWL_07 would affect 13% of the Priority Habitat 
in Reach 5C and would permanently remove that area from the open-water foraging habitat of bald eagles.  

TD 3, TD 4, and TD 5 would have no impact on bald eagle habitat, since none of the identified locations for an 
Upland Disposal Facility or for a chemical extraction or thermal desorption facility is within the mapped Priority 
Habitat for this species.  

Table D-3. Impacts to Bald Eagle Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 0.1 (Reach 5C) 

Woods Pond A None 
Woods Pond B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road None 

 

D-5. Assessment of Take of Bald Eagle 

The attached tables – Table D-4 for the sediment alternatives, Table D-5 for the floodplain alternatives, Table 
D-6 for the selected combinations of sediment/floodplain alternatives, and Table D-7 (for the 
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treatment/disposition alternatives) – identify, for each alternative (or combination): (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species. 

As shown in Table D-4, all of the sediment alternatives except SED 1, SED 2, and SED 10 would result in a 
take of the bald eagle.  Excavation, engineered capping, and/or thin-layer capping in the lower half of 
Reach 5C of the PSA would impact bald eagles’ foraging habitat and cause an interruption of availability of 
food resources (fish).  Remedial work for SED 3 would impact approximately 10% of the total mapped bald 
eagle habitat in Reach 5C, while SED 4 through SED 9 would impact between 29% and 34% of that habitat.  
In addition, since bald eagles are particularly sensitive to human disturbance, remedial construction activities 
within and proximate to the Priority Habitat would cause a take by harassing or disrupting the eagles through 
behavioral disturbance and alteration of their habitat.  Continued disruption of habitat under sediment 
alternatives involving multiple years of construction may cause individual bald eagles to abandon the 
Reach 5C Priority Habitat completely as a breeding and foraging site.    

Due to the large home range of the bald eagle and its ability for flight, SED 3 would not impact a significant 
portion of the local population, and SED 4 through SED 9 are unlikely to impact a significant portion of the 
local population.  As discussed above, individual bald eagles using the mapped habitat in Reach 5C are likely 
to interact with a local population of bald eagles inhabiting suitable habitat elsewhere in western and central 
Massachusetts.  None of the sediment alternatives is anticipated to cause direct mortality to bald eagles, nor 
would these alternatives be likely to directly impact any bald eagle nesting sites.  While riverine remediation in 
Reach 5C occurring over several consecutive years may result in this breeding and foraging site being 
abandoned or discontinued, it appears unlikely, based on currently available information, that loss of this 
particular habitat would impact a significant portion of the bald eagle population in western and central 
Massachusetts.  However, to reach a more definitive conclusion, further assessment of the role and potential 
long-term significance of this particular local site to the bald eagle population in western and central 
Massachusetts would need to be conducted during design of a selected remedial alternative.  

As shown in Table D-5, FP 1 and FP 2 have no work within the bald eagle Priority Habitat and therefore 
would not result in a take of the bald eagle.  FP 9 would involve minimal work within the Priority Habitat (0.5 
acre), most of which would occur in shrub swamp habitat not generally used by the bald eagle, and this 
activity would also not result in a take of the bald eagle.  It is possible that FP 3 through FP 5 and FP 8 would 
result in a take of the bald eagle.  These alternatives would have relatively small impacts (2% to 5% of total 
Priority Habitat) and the majority of this work would occur in shrub swamp and emergent marsh habitat which 
is not preferred habitat for the bald eagle.  It does not appear that any potential nesting trees would be 
impacted by any of these alternatives, and impacts to  potential roosting or perching sites along the river’s 
edge would be minimal  (i.e., less than approximately 3-5 trees).  However, loss of any trees along the river 
that could provide perching sites for foraging from or roosting sites could constitute a take, and construction 
disruption under these alternatives within and proximate to the Priority Habitat may cause a take of the bald 
eagle through harassment and behavioral disturbance.  The extent of remedial impacts as well as the 
duration of work within bald eagle Priority Habitat would increase under FP 6 and FP 7, and these alternatives 
would result in a take of this species.  These alternatives would impact between 10% and 17% of the total 
mapped Priority Habitat, and would impact substantially more floodplain forest habitat than other FP 
alternatives.  In addition, FP 6 and FP 7 would impact up to approximately 14 trees along the river’s edge that 
offer roosting and perching/hunting sites.  While it is unlikely that these trees would provide suitable height 
and structure for nest building, the loss of these trees under FP 6 and FP 7 would result in a take due to the 
reduction of roosting and perching habitat along the river’s edge, which would disrupt foraging/hunting 
activities and may displace individuals to other hunting and breeding grounds with suitable habitats.  In 
addition, since bald eagles are particularly sensitive to human disturbance, construction-period activities 
under FP 6 and FP 7 within and near the mapped bald eagle habitat would result in a take by causing 
behavioral disturbances that disrupt the eagles’ breeding and foraging activities and may also displace 
individual bald eagles from this local habitat site.   
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As noted above, the local bald eagle population extends well beyond the Reach 5C mapped Priority Habitat, 
this species has a large home range, and none of the floodplain alternatives is anticipated to cause direct 
mortality of bald eagles or direct impacts to any nesting site.  Therefore, it is unlikely that the floodplain 
alternatives would impact a significant portion of the local bald eagle population. 

As shown in Table D-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
except SED 2/FP 1 and SED 10/FP 9 would involve a take of the bald eagle for reasons similar to those 
discussed above.  SED 3/FP 3 would impact approximately 23 acres of the bald eagle’s Priority Habitat and 
most of this work would occur within riverine habitat which the bald eagle utilizes as foraging habitat.  The 
remaining combinations would impact 57 to 84 acres of the Priority Habitat, including extensive areas of 
riverine and backwater critical foraging habitat.  The remedial construction activities in these areas would 
cause a take by disrupting the bald eagles’ foraging in the river, removing potential roosting or 
perching/hunting trees along the river’s edge, and harassing or disrupting local individuals by causing 
behavioral disturbance. 
   
SED 3/FP 3 would affect 12% of the bald eagle’s Priority Habitat and is unlikely to directly impact any nesting 
sites, cause direct mortality, or cause multi-year habitat disruption.  As such, it would not impact a significant 
portion of the local population, which extends well beyond the Reach 5C Priority Habitat.  The remaining 
combinations would have more extensive impacts, affecting 31% to 45% of the Reach 5C Priority Habitat.  
However, based on current information, given the large extent of the local bald eagle population, it is unlikely 
that these combinations would impact a significant portion of the local population.  However, the significance 
of this mapped site to the eagle population in western and central Massachusetts would need to be further 
assessed to confirm whether, if remediation impacts cause abandonment of this particular habitat by the bald 
eagle, this could, over the long term, represent an impact to a significant portion of the overall local 
population. 

Treatment/disposition alternative TD 2 would result in a take of the bald eagle only if a CDF is constructed 
within backwater BWL_07.  A CDF in this location would directly impact 25 acres of foraging habitat (13% of 
the Priority Habitat) through the placement of fill in backwater, permanently removing this portion of the 
foraging habitat and having the potential to create long-term behavioral alterations for bald eagles at this site.  
However, as the bald eagle local population extends well beyond the Reach 5C mapped habitat and this 
species has a large home range, this work under TD 2 is unlikely to adversely impact a significant portion of 
the local population.  Construction of a CDF in backwater BWL_09 would impact only 0.1 acre of Priority 
Habitat, which is too small an impact to result in a take.  No other treatment/disposition alternative involves 
any impacts within the mapped Priority Habitat in Reach 5C. 

Habitat restoration measures, as described in Section 5.3 of the Revised CMS Report, would include efforts 
to replace forested habitats, including potential roosting and perching trees in areas of impacted bald eagle 
habitat.  Such actions would not eliminate the take of this species described above or change the other above 
conclusions, particularly considering that it would take several decades of successful growth before the 
replanted trees would be used by bald eagles.  Moreover, such replanting would not affect the take that is due 
to loss of riverine food resources, disruption of foraging habitat, and behavioral disturbance during both the 
remediation and restoration phases.   

NHESP has suggested (in May 2009 comments on a prior version of this assessment) that a construction 
timing requirement “that remediation activities be initiated outside of the Bald Eagle’s nesting period” would 
avoid a take, by avoiding impacts to the nesting site documented by NHESP, and that artificial nest sites 
should be established prior to remediation impacting the natural nest site.  However, as discussed above, no 
direct impacts to actual or potential nesting sites are anticipated under any of the remedial alternatives, and 
hence the measures suggested by NHESP are not relevant to these alternatives.  In addition, a nesting 
season timing restriction would not avoid the overall disruption to food resources and foraging habitat 
associated with the remedial construction in mapped bald eagle riverine, backwater, and floodplain forest 
habitat.  Further, as noted above, the significant construction activities which would be required within and 
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near the bald eagle’s Priority Habitat would result in behavioral disturbance and harassment of bald eagles 
beyond the breeding season.  Accordingly, such measures would likewise not eliminate the above-described 
takes of this species.   
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Table D-4. Assessment of Take of Bald Eagle Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no construction activities NA 

SED 2 No take due to monitored natural 
recovery only  

NA 

SED 3 Yes.  Thin-layer capping within the main 
river channel would cause a take by 
disrupting foraging by bald eagles.  Work 
within the riverbed would also impact 
species’ primary food source (fish) until 
conditions approximating pre-
remediation conditions return.    

No.  This alternative would impact only 10% of 
the mapped Priority Habitat in Reach 5C.  Work 
is unlikely to directly impact any nesting site, 
cause direct mortality, or cause multi-year 
habitat disruption.  The local population extends 
well beyond the Reach 5C mapped habitat and 
this species has a large home range.  
Therefore, SED 3 would not impact a significant 
portion of the local population.  

SED 4 
through 
SED 9 

Yes.  Excavation, engineered capping, or 
thin-layer capping within the main river 
channel as well as the large backwater 
areas would impact bald eagle foraging 
habitat and cause a take by disrupting 
foraging.  Work within river would also 
impact populations of this species’ 
primary food source (fish) until conditions 
approximating pre-remediation 
conditions return.   

Unlikely.  Although these alternatives would 
impact the majority of the bald eagle foraging 
area (between 29 to 34% of mapped Priority 
Habitat) in Reach 5C, they are unlikely to 
directly impact any nesting sites or cause direct 
mortality to bald eagles.  The local population 
extends well beyond the Reach 5C mapped 
habitat and this species has a large home 
range.  While riverine remediation in Reach 5C 
occurring over consecutive several years could 
result in this breeding and foraging site being 
abandoned by the species, it appears unlikely, 
based on current information, that loss of this 
site would impact a significant portion of the 
bald eagle population in western and central 
Massachusetts.  During design of a selected 
remedial alternative, the significance of this 
particular habitat location to the rest of the local 
eagle population in western and central 
Massachusetts would need to be further 
assessed.  

SED 10 No take due to no construction activities 
within the mapped Priority Habitat. 
 

NA 
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Table D-5. Assessment of Take of Bald Eagle Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1, FP 2, 
and FP 9 

No take, due to no construction in mapped 
Priority Habitat for FP 1 and FP 2, and 
minimal (0.5 acre, or less than 1% of the 
mapped Priority Habitat) activity for FP 9, 
which would occur mostly in shrub swamp 
habitat not used by this species.  

NA 

FP 3, FP 4, 
FP 5, and 

FP 8  

Possibly.  Soil removal activities and 
access road/staging areas would occur in 
3.7 to 9 acres of the Priority Habitat, 
although the majority of these direct 
impacts would occur in shrub swamp and 
emergent marsh habitats which are not 
used by this species.  However, disruption 
of behavior and harassment of the bald 
eagle from construction activities under 
these alternatives within and near the 
Priority Habitat, along with some loss of 
potential perching/hunting sites along the 
river’s edge, may be sufficient to cause a 
take of the bald eagle. 

No. If a take is found to occur, it would not 
affect a significant portion of the local 
population.  The impacted area is only 2% 
to 5% of the Reach 5C Priority Habitat and 
occurs primarily in habitats which are not 
utilized by the bald eagle. The local bald 
eagle population extends well beyond 
Reach 5C and this species has a large 
home range.  

FP 6 and 
FP 7 

Yes.  This work would impact 19 to 
31 acres of mapped Priority Habitat, some 
of which occurs in forested floodplain 
habitat.  Given the level of remediation and 
duration of work under this alternative, this 
work would cause a take in the form of 
harassment or disruption of local 
individuals (behavioral disturbance) and 
would result in the loss of potential roosting 
or perching/hunting trees.  (The height and 
structure of these trees are likely 
unsuitable for nest construction and direct 
impacts to nesting habitat would not be 
expected.)    

Unlikely.  The impacted area is 
approximately 10% to 17% of the Reach 
5C bald eagle Priority Habitat, the local 
population extends well beyond Reach 5C, 
and this species has a large home range.  
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Table D-6. Assessment of Take of Bald Eagle Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  Thin-layer capping within the main 
river channel would cause a take by 
disrupting foraging.  Work within 
riverbed would also impact species’ 
primary food source (fish) until 
conditions approximating pre-
remediation conditions return. 

No.  This alternative would impact only 
12% of the Priority Habitat and is unlikely 
to directly impact any nesting sites, cause 
direct mortality, or cause multi-year habitat 
disruption. The local population extends 
well beyond the Reach 5C Priority Habitat 
and this species has a large home range.  

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 
SED 8/FP 7 

Yes.  Excavation, engineered capping, 
and/or thin-layer capping within the main 
river channel as well as the large 
backwater areas would impact foraging 
habitat by removing this species’ primary 
food source (fish) until conditions 
approximating pre-remediation 
conditions return.  In addition floodplain 
impacts to forested habitat would 
contribute to the take through the loss of 
potential roosting or perching/hunting 
trees along the river’s edge and the 
harassment or disruption of local 
individuals (behavioral disturbance). 
 

Unlikely.  These alternative combinations 
would affect 31-45% of the Reach 5C 
mapped bald eagle Priority Habitat, and 
would require work within or in proximity to 
the Priority Habitat for multiple consecutive 
years.  While these impacts could result in 
this Reach 5C breeding and foraging site 
being abandoned by the species, it 
appears unlikely, based on currently 
available information, that loss of this site 
would impact a significant portion of the 
overall local bald eagle population.  During 
design of a selected remedial alternative, 
the significance of this particular habitat 
site to the overall local bald eagle 
population in western and central 
Massachusetts would need to be further 
assessed.  

SED 10/FP 9 No.  Remedial impacts are minimal 
under this alternative combination (less 
than 1 acre), are limited to floodplain 
impacts, and would occur in habitat 
types not generally utilized by the bald 
eagle. 

NA 
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Table D-7. Assessment of Take of Bald Eagle Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Yes if the CDF is constructed in backwater 
BWL_07.  A CDF in that location would 
impact 25 acres of foraging habitat within 
the bald eagle Priority Habitat and would 
cause a permanent loss of that area from 
the eagle foraging habitat. 
 
No if the CDF is constructed in another 
location. 

Unlikely.  While a CDF in BWL_07 would 
permanently remove 25 acres of foraging 
habitat (13% of the Priority Habitat in 
Reach 5C), it is not likely that loss of this 
foraging area would impact a significant 
portion of the local eagle population in 
western and central Massachusetts. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

No take due to no impacts. NA 
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E. Common Moorhen (Gallinula chloropus) MESA 
Assessment 

E-1. Summary of Species Life Cycle and Habitat Requirements 

The common moorhen is a bird that inhabits large freshwater marshes and ponds with cattails (Typha spp.) 
and other emergent vegetation.  The common moorhen is a Species of Special Concern under the 
Massachusetts Endangered Species Act (NHESP 2008).  It generally keeps to the cover of dense 
vegetation and feeds by wading or diving at the edges of open water.  Preferred habitat is shallow bodies of 
water with dense stands of emergent vegetation interspersed with areas of open water.  More specifically, 
NHESP (2010) cites preferred habitats as waterbodies with water at least one foot deep, with dense cattail 
beds and occasionally shrub swamps adjacent to open water with aquatic bed vegetation.  Though common 
moorhens prefer emergent wetlands as foraging, breeding, nesting, and protective cover habitat, they also 
utilize margins of lakes, ponds, and slow-flowing rivers and streams as feeding areas.  Its diet consists of 
plant material, mosquitoes, spiders, tadpoles, insect larvae, fruits, and seeds.  

The common moorhen migrates from wintering ranges in the southern U.S. to Massachusetts in late April to 
May.  Nesting begins in May and ends in early June.  Males build several nests on a mating pair's territory; 
once the young have hatched and left their original nests to wander through the marsh, they use these extra 
nests as places to spend the night.  Nests are built of dead marsh plants into a platform at water’s edge or in 
floating, dense vegetation (NHESP 1986).  Incubation of the 5 to 12 eggs is carried out by either parent and 
lasts for about 21 days.  The male cares for the first-hatched chicks while the female incubates the 
remaining eggs.  Young leave the nest very soon after hatching, can feed independently in 3 weeks, and 
can fly in 6 to 7 weeks, though they remain with the parents for some time thereafter.  Growth is very slow 
and chicks do not reach adult size until 2 months of age.  Occasionally there are two broods in a season, 
and rarely a third.  Migration back to wintering grounds begins in late September and October.  The common 
moorhen is indicated (via banding records) to have strong site fidelity (Bannor and Kiviat 2002).  Home 
range sizes for this species are relatively small; average home range size for nesting adults is approximately 
3 acres (range of 0.5-8 acres), while non-nesting adults may have home ranges of 15 acres (Bannor and 
Kiviat 2002).  The flight pattern of this species tends to consist of short, local flights, except during migration.   

E-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the common moorhen in the 
Housatonic River corridor upstream of Woods Pond Dam occurs in Reaches 5A, 5C, and 6.  No mapped 
habitat occurs for the common moorhen in Reach 5B.  Two small habitat areas exist in Reach 5A to the 
north of Utility Drive, on the east side of the Housatonic River.  A third, larger habitat area begins in the 
upper portion of Reach 5C and continues downstream into Woods Pond.  The mapped Priority Habitat for 
this species in Reaches 5 and 6 is shown in Figure E-1 at the end of this section.  The area of Priority 
Habitat associated with the common moorhen in Reaches 5 and 6 is 427 acres, with 297 acres within the 
lateral boundaries of the PSA.  The areal extent of habitat includes the main stem of the river, backwaters, 
and floodplain and some adjacent upland forests or scrubland.   

According to the 2010 NHESP database information, additional Priority Habitat for the common moorhen 
occurs downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure E-2.  This 
small habitat area (approximately 10 acres) is located to the southeast of South Street (Route 7), between 
South Street and Ice Glen Road in Reach 7F.  The habitat in Reach 7 includes the stream and portions of 
the wetland areas located between Clark Pond and the Housatonic River.  There is no mapped Priority 
Habitat for the common moorhen in Reach 8. 
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Based on the current Priority Habitat mapping and the life-cycle characteristics of the common moorhen, two 
distinct local populations of this species have been identified in Reaches 5 and 6 and Reach 7, respectively.  
The local population in Reaches 5 and 6 consists of the birds present in the entire 427-acre Priority Habitat 
in those reaches, including 297 acres within the PSA.  The distance along the river corridor between the 
southernmost Priority Habitat area within Reach 6 and the mapped habitat area in Reach 7 is approximately 
nine miles, encompassing at least 1,500 acres of Housatonic River corridor and floodplain. There are both 
ecological (habitat) and cultural conditions (e.g., roadways/bridges, developed areas) through this 
separation zone that are likely to separate the local populations of common moorhen using these distinct 
habitat areas.  The seven miles between the Reaches 5/6 and Reach 7 Priority Habitat areas include 
significant breaks in habitat such as downtown Lee and the Massachusetts Turnpike.  Given the strong site 
fidelity of the common moorhen, its short, local flight pattern, the small home range sizes of this species, and 
this separation in habitat, it is not plausible that there would be any significant interaction of common 
moorhens between the Reach 5/6 area and the Reach 7 area.  While winter migration patterns may result in 
some encounters between individuals of these areas, these would likely be short, random encounters and 
not material to the function of the local populations.   

E-3. Impacts of Remedial Alternatives on Common Moorhen Habitat 

E-3-1.  Impacts to Common Moorhen Habitat from Individual Sediment and Floodplain Alternatives 

Table E-1 summarizes the areal extent of impacts within mapped common moorhen habitat in Reaches 5 
and 6 for all the individual sediment and floodplain remedial alternatives, including both the impacts due to 
remediation and impacts due to access roads and staging areas (which are extremely limited).  SED 1 and 
SED 2 involve no construction activities.  SED 3 through SED 9 would all involve impacts to common 
moorhen habitat in Reaches 5C and 6.  Under SED 3, the thin-layer capping in those reaches would impact 
approximately 58 acres of common moorhen habitat, representing 14% of the overall Priority Habitat.  
SED 4 through SED 9 would impact more habitat in those reaches through sediment removal, capping, 
and/or thin-layer capping, affecting a total of approximately 118 to 131 acres, representing 28% to 31% of 
the overall Priority Habitat.  SED 10, which would only have impacts resulting from sediment removal in 
Reach 6, would impact approximately 18 acres of such habitat, representing 4% of the overall Priority 
Habitat.  Virtually all impacts to common moorhen habitat would be related to sediment remediation, with 
only <1 acre of impact related to access roads/staging areas under SED 4 and SED 5.  While no riverbank 
work directly impacting common moorhen habitat would occur in Reaches 5C or 6, the riverine impacts of all 
the sediment alternatives (except SED 1 and SED 2) would disrupt foraging and may disrupt migratory 
patterns for the common moorhen.   

Remediation activities under the floodplain alternatives would affect common moorhen habitat in Reaches 5 
and 6 primarily through removal of soil and associated vegetation where common moorhens forage and 
nest, with the extent of impact proportional to the extent of clearing for remediation and supporting facilities.  
Work in forested floodplains would have less severe impacts on this species compared to alterations to wet 
meadow and emergent marsh habitat, since moorhens are less likely to utilize forested habitats.  FP 1 and 
FP 2 would involve no impacts, FP 9 would impact <1% of the Priority Habitat in Reaches 5 and 6, FP 3 
through FP 5 and FP 8 would impact 1% to 3% of the habitat, and FP 6 and FP 7 would impact 8% to 10% 
of the habitat.  In addition to these direct impacts, remediation activities may also have indirect impacts on 
Priority Habitat from work in areas that are near and/or hydrologically connected to the Priority Habitat 
areas.  For example, as discussed in Section 5, work in the floodplains may alter the swales that convey 
floodwaters between the river and the marshy floodplain areas that support the moorhen; such alterations 
could alter the hydrology of the marshes to be drier than preferred by the moorhen.  Further, work in the 
open marsh and meadow habitats south of New Lenox Road may result in harassment or similar disruption 
to the foraging, nesting, and resting activities of the moorhen even if this work is outside of the actual Priority 
Habitat limits.   
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None of the sediment or floodplain alternatives would have any impact on the mapped Priority Habitat of the 
common moorhen in Reach 7.      

Table E-1. Impacts to Common Moorhen Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 37.0 20.8 57.8 -- -- 0.0 -- 0.0 57.9 14% 
SED 4 -- -- 99.9 20.8 120.7 -- -- 0.1 -- 0.1 120.8 28% 
SED 5 -- -- 99.9 20.8 120.7 -- -- 0.1 -- 0.1 120.8 28% 
SED 6 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 
SED 7 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 
SED 8 -- -- 109.9 20.8 130.7 -- -- -- -- 0.0 130.7 31% 
SED 9 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 
SED 10 -- -- -- 17.9 17.9 -- -- -- -- 0.0 17.9 4% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 0.3 -- 3.2 0.0 3.6 0.2 -- 1.1 0.0 1.2 4.8 1% 
FP 4 0.3 -- 3.8 0.0 4.2 0.2 -- 1.2 0.0 1.3 5.5 1% 
FP 5 -- -- 5.8 0.2 6.0 -- -- 2.5 0.1 2.6 8.6 2% 
FP 6 0.1 -- 31.0 1.3 32.3 -- -- 2.6 0.2 2.8 35.2 8% 
FP 7 1.6 -- 39.3 1.3 42.3 0.1 -- 1.8 0.1 1.9 44.2 10% 
FP 8 0.6 -- 9.4 0.2 10.2 0.2 -- 2.7 0.1 3.0 13.2 3% 
FP 9 -- -- 0.2 -- 0.2 -- -- 0.3 -- 0.3 0.5 0.1% 

  

E-3-2.  Impacts to Common Moorhen Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the common moorhen.  Those impacts are shown in Table E-2 (except for the combination 
of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat 
of the common moorhen would vary greatly among these combinations, ranging from approximately 18 
acres (4% of the Priority Habitat) under SED 10/FP 9 to approximately 163 acres (38% of the Priority 
Habitat) under SED 8/FP 7.  These remedial alternative combinations would not involve any riverbank 
remediation impacts in mapped habitat.  In addition, none of these combinations would affect the common 
moorhen Priority Habitat in Reach 7.        
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Table E-2. Impacts to Common Moorhen Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 0.3 -- 40.3 20.8 1.2 62.7 15% 
SED 5/FP 4 0.3 -- 103.7 20.8 1.4 126.3 30% 
SED 6/FP 4 0.3 -- 100.9 20.8 1.3 123.3 29% 
SED 8/FP 7 1.6 -- 137.0 22.1 1.9 162.6 38% 
SED 9/FP 8 0.6 -- 106.5 21.0 3.0 131.0 31% 
SED 10/FP 9 -- -- 0.2 17.9 0.3 18.3 4% 
* Includes 427-acre Priority Habitat between the Confluence and Woods Pond Dam.  

 

E-3-3. Impacts to Common Moorhen Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the common moorhen have also been evaluated (except for TD 1, the off-site disposal alternative). These 
impacts are shown in Table E-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the 
in-water Confined Disposal Facilitiy(ies) (CDFs) would depend on the number and configuration of the areas 
used for the CDF(s).  If the CDF was located entirely within Woods Pond, the impacts would range from 
almost no impacts (0.01 acre) to approximately 8 acres.  The largest impact, 33 acres, would come from the 
use of backwater BWL_07 and Woods Pond -Layout B in combination.  TD 3 would have no impact on 
common moorhen habitat, since none of the identified potential locations for an Upland Disposal Facility is 
within the mapped Priority Habitat for this species.  TD 4 and TD 5, if implemented at the identified GE-
owned property off New Lenox Road, would have no impacts on common moorhen Priority Habitat.  

Table E-3. Impacts to Common Moorhen Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition 
Location Extent of Impact (acres)   

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond – Layout A 0.01 
Woods Pond – Layout B 8.2 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 & TD 5 Off New Lenox Road None  
 

E-4. Assessment of Take of Common Moorhen  

The attached tables – Table E-4 for the sediment alternatives, Table E-5 for the floodplain alternatives, 
Table E-6 for the selected sediment and floodplain combinations, and Table E- 7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination): (a) whether a take would 
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occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the 
local population of this species. 

As shown in Table E-4, all sediment alternatives except for SED 1 and SED 2 would result in a take of 
common moorhen within Reaches 5C and 6.  Excavation, engineered capping, and/or thin-layer capping 
activities would cause a take by disrupting feeding activities of this species due to construction within the 
river channel and/or associated backwater areas.  SED 4 through SED 9 would also disrupt breeding or 
nesting activities in backwater areas, and all of the alternatives could cause indirect effects on such activities 
in nearby marshes due to construction noise and related disturbances.    

Remedial work involved with SED 3 would impact approximately 14% of the mapped common moorhen 
Priority Habitat in Reaches 5 and 6, primarily in riverine areas, where activities of the moorhen would be 
generally confined to foraging.  SED 4 through SED 9 would impact 28% to 31% of that mapped common 
moorhen Priority Habitat.  Those alternatives would impact sizeable areas of backwater aquatic bed 
habitats, affecting the foraging and breeding activities of the common moorhen.  Consequently, SED 4 
through SED 9 would impact a significant portion of the common moorhen population in Reaches 5 and 6, 
while SED 3 likely would not.  SED 10 would have limited work within the common moorhen Priority Habitat, 
affecting only 4% of the area and not involving any work in aquatic bed backwaters; therefore, SED 10 
would not impact a significant portion of the local common moorhen population.  

As shown in Table E-5, all of the floodplain alternatives except FP 1, FP 2, and FP 9 would result in a take of 
the common moorhen through alteration of preferred nesting, feeding, breeding, and protective cover 
habitat, behavioral disturbance of feeding, breeding or nesting activity due to construction activities, and a 
likely loss of prey species.  Soil excavation is also likely to substantially remove the seed bank of native 
plants utilized by moorhens, which also constitutes a take.  While FP 9 would affect a small amount of 
Priority Habitat, it is unlikely that a take would occur due to the small portion of Priority Habitat affected (< 1 
acre), none of which is in preferred moorhen habitat.    

FP 3 through FP 5 and FP 8 would impact 1-3% of the Priority Habitat for this species in Reaches 5 and 6 
and thus would not impact a significant portion of the local population.  FP 6 and FP 7 would involve greater 
impacts, affecting 8% to 10% of the common moorhen Priority Habitat in Reaches 5 and 6.  However, those 
impacts would be more concentrated in the northern Priority Habitat area in Reach 5A; impacts in the 
Reach 5C/6 area would be more dispersed, and therefore sufficient undisturbed habitat areas are likely to 
remain for the moorhen to sustain use of the area.  Therefore, these alternatives are unlikely to affect a 
significant portion of the local population.  Finally, under FP 9, even if a take occurred, the impacts would be 
so small (0.1% of the Priority Habitat) that they would not affect a significant portion of the local moorhen 
population.   

None of the sediment or floodplain alternatives (or the combinations) would have any impact on the mapped 
Priority Habitat for common moorhen in Reach 7.  Accordingly, no take of this species would occur within 
Reach 7. 

As shown in Table E-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the common moorhen in Reaches 5 and 6 for similar reasons 
to those discussed above.  SED 3/ FP 3 would impact 15% of the Priority Habitat.  Most of this impact would 
be to riverine habitat with minimal impacts to the marsh and aquatic bed habitats preferred by the moorhen, 
so it is unlikely that this combination would impact a significant portion of the local population.  The 
remaining combinations except for SED 10/FP 9 would impact 29% to 38% (123-163 acres) of the Priority 
Habitat, including extensive areas of backwater aquatic beds, Given the magnitude of this work, these 
combinations would impact a significant portion of the local population.  Conversely, SED 10/FP 9 would not 
do so, since it would impact only about 4% of the Priority Habitat and considerably less of the suitable 
shallow water habitat preferred by this species.   
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As shown in Table E-7, TD 2 is the only treatment/disposition alternative with impacts on mapped common 
moorhen Priority Habitat.  The in-water CDF(s) that would be used under TD 2 would impact up to 33 acres 
of Priority Habitat.  The CDF(s) would be constructed in open water areas and aquatic bed backwaters 
which could be utilized by this species for foraging, and they would cause a take.  However, these effects 
would be limited to 8% of the moorhen Priority Habitat in Reaches 5 and 6 and therefore would not 
adversely impact a significant portion of the local population.   

It should also be noted that the planting of vegetation used by common moorhens, as part of habitat 
restoration measures, would not eliminate the take or change the above conclusions regarding the extent of 
population impacts.  This is particularly true since numerous factors – including invasive species 
proliferation, grazing by wildlife such as muskrat, disease, improper hydrology, and/or changes in soil 
characteristics or other environmental conditions – could impair the success of any such plantings.  Thus, 
such efforts would not reliably result in lessening the impacts of the remedial construction activities on the 
local population where a significant portion of that population would be affected.  
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America Online: http://bna.birds.cornell.edu/bna/species/685 
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Table E-4. Assessment of Take of Common Moorhen Under Sediment Alternatives  

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; monitored natural recovery only NA 

SED 3  Yes in Reaches 5 and 6.  Thin-layer capping 
within Reaches 5C and 6 would alter 58 acres 
of Priority Habitat, and would cause a take by 
harassing or disrupting the species’ feeding 
activity within the river.  In addition, indirect 
effects may occur to breeding or nesting 
activity in nearby marshes due to construction 
noise and related disturbances.  
No in Reach 7, since SED 3 would not involve 
work in Reach 7. 

Unlikely in Reaches 5 and 6.  Under this 
alternative, 14% of the Priority Habitat in 
those reaches would be impacted.  However, 
all impacts would be within riverine and 
impoundment habitats, which are not this 
species’ primary habitat, and would primarily 
disrupt foraging activities of the bird, with no 
direct removal of nesting habitat or direct 
mortality expected.  Therefore, an impact to a 
significant portion of the local population is not 
likely. 
 
NA in Reach 7. 

SED 4 
through SED 

9 

Yes in Reaches 5 and 6.  Sediment removal, 
capping, and/or thin-layer capping within 
Reaches 5C and 6 and associated 
backwaters would alter 118 to 131 acres in of 
Priority Habitat, and would cause a take by 
harassing or disrupting the species’ feeding, 
breeding, or nesting activities due to 
construction within the river and associated 
backwater areas.  Indirect effects may also 
occur to breeding or nesting activity in nearby 
marshes due to construction noise and related 
disturbances. 
 
No in Reach 7, since SED 4 through SED 9 
would not involve work in the Priority Habitat 
in Reach 7.  

Yes in Reaches 5 and 6.  Under these 
alternatives, 28 to 31% of the Priority Habitat 
in those reaches would be impacted.  Habitat 
impacts under these alternatives include the 
loss of preferred habitat conditions that 
support foraging activity and potentially 
breeding activity.  Greater impacts to 
backwater aquatic bed habitat and increased 
disturbances to the fringing wetlands would 
occur under these alternatives.  These 
activities would therefore be expected to 
impact a significant portion of the local 
population.  
 
NA in Reach 7 

SED 10 Yes in Reaches 5 and 6.  Removal in Reach 6 
would alter approximately 18 acres in the 
Priority Habitat zone and would cause a take 
by harassing or disrupting the species’ 
feeding activity due to construction within the 
aquatic beds around Woods Pond.   
 
No in Reach 7, since SED 10 would not 
involve work in Reach 7. 

No.  Under this alternative, 4% of the Priority 
Habitat in Reaches 5 and 6 would be 
impacted.  While some disruption of foraging 
activities in Reach 6 is likely, these limited 
impacts are not expected to affect a 
significant portion of the local population. 
NA in Reach 7. 
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Table E-5. Assessment of Take of Common Moorhen Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action. NA 

FP 2 No take due to no impact to common 
moorhen Priority Habitat. 

NA 

FP 3 through 
FP 5 and  

FP 8 

Yes in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would involve direct impacts (disruption) to 
5-13 acres of the mapped Priority Habitat. 
This take would include direct alteration of 
preferred nesting, feeding, breeding, and 
protective cover habitat, behavioral 
disturbance of feeding, breeding or nesting 
activity due to construction activities, and a 
likely loss of prey species. Soil excavation is 
also likely to substantially remove the seed 
bank of native plants utilized by moorhens, 
which would also result in a take.  

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Under these 
alternatives, impacts to common moorhen 
Priority Habitat in Reaches 5 and 6 would 
represent only 1-3% of the Priority Habitat for 
this species.  Although impacts may occur to 
high quality habitat areas, such activity is not 
expected to impact a significant portion of the 
local population given the limited areas 
involved and remaining unaffected habitats.  
 
NA in Reach 7. 

FP 6 and  
FP 7 

Yes in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would involve direct impacts (disruption) to 
35-44 acres of mapped Priority Habitat, most 
of which provide preferred moorhen habitat. 
This take would include direct alteration of 
preferred nesting, feeding, breeding, and 
protective cover habitat, behavioral 
disturbance of feeding, breeding or nesting 
activity due to construction activities, and a 
likely loss of prey species.  Soil excavation is 
also likely to substantially remove the seed 
bank of native plants utilized by moorhens, 
which would  also result in a take. 

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7.  

Unlikely in Reaches 5 and 6.  Under these 
alternatives, 8% to 10% of the common 
moorhen Priority Habitat in Reaches 5 and 6 
would be impacted.  Impacts would be more 
concentrated in the northern Priority Habitat 
area in Reach 5A; impacts in the Reach 5C/6 
area would be more dispersed, and therefore 
sufficient undisturbed habitat areas would 
likely remain for the moorhen to sustain use of 
the area.  Therefore, these alternatives are 
unlikely to affect a significant portion of the 
local population in Reaches 5 and 6.   

NA in Reach 7 

FP 9 Unlikely in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would occur in a relatively small portion (<1 
acre) of Reach 5C within the Priority Habitat 
zone, none of which is preferred moorhen 
habitat. 

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Even if a take 
occurred, this alternative would affect only a 
very small portion (0.1%) of the overall Priority 
Habitat in Reaches 5 and 6. 
 
NA in Reach 7.   



Common Moorhen                                
MESA Assessment 

 E-9

Table E-6. Assessment of Take of Common Moorhen Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes in Reaches 5 and 6.  The thin-layer 
capping activities in Reaches 5C and 6 under 
this combination would cause a take of 
common moorhen through disruption of 
foraging.  Floodplain soil removal activities 
and access roads/staging areas would 
involve impacts to potential breeding and 
nesting habitat.  In addition, harassment and 
disruption of feeding, nesting and migratory 
activities would occur.  Riverine and 
floodplain remediation activities would also 
result in a loss of prey species.   
 
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

Unlikely in Reaches 5 and 6.  This 
combination would affect 15% of the common 
moorhen Priority Habitat in Reaches 5 and 6.  
The majority of these impacts would not be 
directly to nesting or breeding habitat 
because they are riverine impacts.  
Disruption of foraging activities and 
harassment would be the greatest impacts 
under this combination; however; it is unlikely 
that these impacts would be sufficient to 
affect a significant portion of the local 
population.  
 
NA in Reach 7.  

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reaches 5 and 6.  Sediment removal, 
capping, and/or thin-layer capping in riverine 
and backwater habitat, along with soil 
removal activities related to remediation and 
access road/staging area construction, would 
impact 123 to 163 acres of Priority Habitat.  
These activities would cause a take by 
harassing or disrupting the species’ feeding, 
breeding, and/or nesting activities due to 
construction within the river, backwater 
areas, and floodplain habitat.  Floodplain 
impacts would also result in the direct 
removal of common moorhen Priority Habitat.  
In addition, riverine and floodplain 
remediation activities would cause a loss of 
prey species.   
 
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

Yes in Reaches 5 and 6.  Under these 
combinations, 29 to 38% of the Priority 
Habitat in Reaches 5 and 5 would be 
impacted.  Habitat impacts under these 
combinations would include the loss of 
preferred habitat conditions that support 
foraging activity, along with breeding and 
nesting activity.  Floodplain activities in the 
form of remediation and access roads/staging 
areas would result in a direct removal of 
common moorhen Priority Habitat.  Overall, a 
significant portion of the local population 
would be impacted.   
 
 
 
 
NA in Reach 7. 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 10/FP 9 Yes in Reaches 5 and 6.  Removal in Reach 
6 would alter approximately 18 acres in the 
Priority Habitat zone and cause a take by 
harassing or disrupting the species’ feeding, 
breeding or nesting activity due to 
construction within the river channel and 
associated backwater areas.  An additional 
0.5 acre of floodplain impacts from 
remediation and access roads/staging areas 
would remove Priority Habitat and cause 
additional harassment and disruption of 
foraging, nesting and breeding activities.     
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Under this 
alternative, only 4% of the Priority Habitat in 
Reaches 5 and 6 would be impacted.  While 
habitat impacts would likely include disruption 
of foraging, breeding and nesting activities in 
the work areas, these areas are small and 
only 0.5 acre of impact would occur in the 
floodplain.  Therefore, this combination is not 
expected to impact a significant portion of the 
local population in Reaches 5 and 6. 
NA in Reach 7. 
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Table E-7. Assessment of Take of Common Moorhen Under Treatment/Disposition (TD) 
Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under the footprint that uses Woods 
Pond – Layout A for CDF, since that footprint 
would only impact 0.01 acre of common 
moorhen Priority Habitat.   
Yes in Reaches 5 and 6 under the footprint 
that uses Woods Pond – Layout B for CDF, 
since that footprint would impact 8.2 acres of 
common moorhen Priority Habitat.  These 
impacts would cause disruption of feeding 
activities and may impact nesting and 
breeding activities through harassment during 
construction.   
 
Yes in Reaches 5 and 6 under any footprint 
that involves a backwater, since construction 
of CDF(s) in backwater areas would impact 
9.2 to 25 acres of common moorhen Priority 
Habitat.  These impacts would cause 
disruption of feeding activities and may 
impact nesting and breeding activities through 
harassment during construction.   

No.  The maximum impact (33 acres if 
BWL_07 is used in combination with Woods 
Pond B) would be approximately 8% of the 
total Priority Habitat for the common moorhen 
in Reaches 5 and 6.  While these impacts to 
backwater habitat could result in direct 
removal of common moorhen nesting habitat, 
the overall extent of the habitat loss within the 
Priority Habitat is not expected to result in an 
impact to a significant portion of the local 
population.   

TD 3 No take due to no impacts. NA 

TD 4 & TD 5 No take due to no impacts.   NA 
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F. Water Shrew (Sorex palustris) MESA Assessment 

F-1. Summary of Species Life Cycle and Habitat Requirements 

The water shrew (Sorex palustris) is a terrestrial mammal found near rivers and streams with exposed banks, 
rocks, and downed logs along the watercourses.  The water shrew is a Species of Special Concern under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  Water shrews utilize a diverse array of 
habitats.  They stay close to water and prefer high-gradient or swift flowing streams near boreal or mixed 
forests.  Water shrews also inhabit wet areas bordering lakes and ponds, backwater sloughs, and springs.   

A secretive and elusive species, water shrews use small surface runways under bank overhangs, fallen logs, 
woody debris, and brush piles for concealment and cover.  Underground runways created by mice and moles 
may be used to conceal movement.  The water shrew lives on river banks where moss-lined burrows are 
hidden between tangles of roots along undercut banks or boulders, and are seldom found more than a few 
yards from the nearest water.  Their preference for forested habitats and their proximity to water suggests that 
forested waterways are important habitat for the species.  Peak activity for the water shrew occurs at dawn 
and dusk; however, it also forages during the day and night.  Water shrews are active throughout the year 
and are generally extremely active when awake.  Periods of deep slumber are also reported and may help to 
reduce metabolic demands during the winter months.  During winter months, water shrews are often found in 
beaver lodges and muskrat houses in addition to small burrows described above.     

Water shrews are insectivorous and, when awake, forage excitedly for short periods of time.  Foraging 
involves darting around actively in search of invertebrates and aquatic insects, including mayfly larvae, 
caddisfly larvae, stonefly larvae, and other insects including beetles and crickets.  Snails, flatworms, small fish 
and fish eggs, and salamander larvae supplement their diet.  Some plant material is also eaten.  The water 
shrew swims underwater in search of prey; water shrews are active divers and use their large webbed hind 
feet to propel themselves along the bottom of the water in search of prey.  Foraging is directed by multiple 
senses including smell, hearing, and touch as the species’ eyesight is poorly developed.  Whiskers along their 
long, pointed, snouts may help locate food underwater by picking up vibrations from their prey. 

The breeding season for the water shrew begins in February and continues into August, with the height of the 
season possibly occurring in March to July, although it varies with the weather.  Although generally solitary 
creatures, during breeding season a male will approach a female to see if she is ready to mate and 
communicate by scent and high-pitched squeaks and twitters.  Nest material in the streamside burrows 
consists of dried moss or other vegetation.  Females produce 2 to 3 litters each year with 3 to 10 
(commonly 6) young in each litter.  The gestation period is 21 days.  Young are weaned in about three weeks 
and once weaned leave the nest for a solitary life.  Longevity is about 18 months, but the average life span is 
less than a year.   

F-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the water shrew occurs within a section of 
riverine and floodplain habitat in the middle of Reach 5C, as shown on Figure F-1.  The total Priority Habitat 
for the water shrew covers approximately 41 acres, with nearly 39 acres located within the PSA.  The areal 
extent of the mapped habitat includes the main channel, riverbanks, backwater areas bordering the 
Housatonic River, forested wetland in the floodplain, and shrub swamp.  One observation of the water shrew 
was documented within this section of Reach 5C in 2002; according to the observation form, this shrew was 
found dead and floating within the confines of the river (Woodlot 2002).  

No information is currently available on the home range or migration capabilities of the water shrew.  Based 
on the Priority Habitat mapping and the life-cycle characteristics of the water shrew,the local population is 
considered to encompass the 41 acres of mapped Priority Habitat within Reach 5.  Within the mapped Priority 
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Habitat, water shrews would be more likely to be encountered closer to the River and backwater areas.  As 
described above, they are seldom found more than a few yards from the nearest water.  The distribution of 
individuals throughout the mapped Priority Habitat for this assessment was assumed to be concentrated 
along the banks and in close proximity to the river and the open water habitat associated with the mapped 
wetland areas.  No mapped Priority Habitat for water shrew is identified in Reaches 6, 7, or 8. 

F-3. Impacts of Remedial Alternatives on Water Shrew Habitat 

F-3-1. Impacts to Water Shrew Habitat from Individual Sediment and Floodplain Alternatives 

Table F-1 summarizes the areal extent of work within water shrew habitat for all the remedial alternatives in 
Reaches 5 and 6.  SED 3 would impact 4.5 acres of the mapped Priority Habitat for this species, and SED 4 
through SED 9 would impact approximately 7.5 acres of that habitat.  The impacts would occur mainly as a 
result of excavation of river bottom sediments and backfill/capping, which would reduce the availability of prey 
species within the river, backwater, and shoreline areas.  As this species forages within the aquatic 
environment, these activities would disrupt foraging of the water shrew.  In addition,, SED 3 through SED 5 
would alter nearby floodplain habitat (less than 1 acre) for access road/staging area construction, which would 
result in loss of the litter layer, underground burrows and runways, and other features important to water 
shrew nesting, protective cover, overwintering, and secondary foraging, and could also cause direct mortality 
to water shrews from equipment traffic. No riverbank remediation would occur within water shrew Priority 
Habitat under any of the sediment alternatives.  SED 10 would have no impact on any portion of the mapped 
Priority Habitat for this species. 

FP 2 and FP 9 would affect no or a very minimal amount (0.1 acre) of the Priority Habitat of the water shrew.  
FP 3 through FP 5 would each impact approximately 3 acres of mapped Priority Habitat due to soil excavation 
and construction of access roads/staging areas.  Impacts to mapped Priority Habitat under the remaining 
floodplain alternatives would range from approximately 5 acres under FP 8 to 11 acres under FP 6.  In the 
affected areas, various habitat features that create suitable habitat used by the water shrew would be lost. 
Fallen debris and vegetative cover used for concealment and passage ways by the water shrew as it actively 
forages for food would be removed.  The loss of cover from living plants and downed woody debris would 
likely increase predation from both terrestrial species such as weasels and mink and aerial predators such as 
hawks and owls. Habitat fragmentation, even in small areas, can be detrimental to water shrew populations 
because it reduces movement opportunities.  Underground burrows and runways in the litter layer used for 
concealment would also be destroyed by excavation and backfilling activities. Removal of large canopy trees 
could result in increased water temperature in the foraging habitat of the shrew.  Additionally, indirect impacts 
to the aquatic habitats, primarily sedimentation, could impact shrew prey species.  Excavation and backfilling 
in the floodplain habitats may also cause direct mortality to the water shrew population from the operation of 
excavation equipment.   
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Table F-1. Impacts to Water Shrew Priority Habitat Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 3.6 -- 3.6 -- -- 0.8 -- 0.8 4.5 11% 
SED 4 -- -- 6.5 -- 6.5 -- -- 0.9 -- 0.9 7.4 18% 
SED 5 -- -- 6.5 -- 6.5 -- -- 0.9 -- 0.9 7.4 18% 
SED 6 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 
SED 7 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 
SED 8 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 
SED 9 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 -- -- 2.2 -- 2.2 -- -- 0.6 -- 0.6 2.8 7% 
FP 4 -- -- 2.2 -- 2.2 -- -- 0.6 -- 0.6 2.8 7% 
FP 5 -- -- 2.3 -- 2.3 -- -- 0.7 -- 0.7 3.0 7% 
FP 6 -- -- 10.5 -- 10.5 -- -- 0.7 -- 0.7 11.2 28% 
FP 7 -- -- 7.2 -- 7.2 -- -- 1.1 -- 1.1 8.3 20% 
FP 8 -- -- 4.3 -- 4.3 -- -- 0.7 -- 0.7 5.0 12% 
FP 9 -- -- 0.0 -- 0.0 -- -- 0.1 -- 0.1 0.1 <1% 

 

F-3-2. Impacts to Water Shrew Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of selected combinations of sediment and floodplain alternatives (described in the text of this report) 
on the Priority Habitat of the water shrew.  Those impacts are shown in Table F-2, except for the combination 
of SED 2/FP 1, which does not involve any remedial construction activities.  Total impacts to Priority Habitat 
of the water shrew for the other combinations, except for SED 10/FP 9, range from 7 acres (18% of the 
Priority Habitat) under SED 3/FP 3 to 16 acres (39% of the Priority Habitat) under SED 8/FP 7.  SED 10/FP 9 
would impact only 0.1 acre (<1%) of the Priority Habitat.    

As discussed for the individual sediment and floodplain alternatives, remediation activities within the main 
river channel would adversely affect the foraging opportunities for the water shrew.  Work in the adjacent 
floodplains would remove primary habitat for the water shrew under combinations that involve remediation of 
the open water areas within the mapped habitat.  In addition to impacting the foraging activities of the water 
shrew, soil remediation in these areas would remove vegetation and destroy habitat along the banks of the 
open water areas.  Additional floodplain impacts would include removal of the litter layer, underground 
burrows and runways, and other forest floor features used by this species, adversely affecting critical nesting, 
overwintering, protective cover and secondary foraging habitat.  Direct mortality could also occur as a result of 
these combinations, particularly in areas along open water or bank habitat.   
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Table F-2. Impacts to Water Shrew Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access 
& 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 5.9 -- 1.3 7.2 18% 
SED 5/FP 4 -- -- 8.8 -- 1.4 10.1 25% 
SED 6/FP 4 -- -- 9.7 -- 0.6 10.3 25% 
SED 8/FP 7 -- -- 14.6 -- 1.1 15.7 39% 
SED 9/FP 8 -- -- 11.8 -- 0.7 12.5 31% 
SED 10/FP 9 -- -- 0.0 -- 0.1 0.1 <1% 
* Includes 41-acre Priority Habitat between the Confluence and Woods Pond Dam.   

F-3-3.  Impacts to Water Shrew Habitat from Treatment/Disposition Alternatives 

There would be no impacts to water shrew Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

F-4. Assessment of Take of Water Shrew  

The attached tables – Table F-3 for the sediment alternatives, Table F-4 for the floodplain alternatives and 
Table F-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species.  

As shown in Table F-4, all of the sediment alternatives except than SED 1, SED 2, and SED 10 would result 
in a take of water shrew due to their impacts on approximately 4 to 7.5 acres of the in-water foraging habitat 
of this species, which would reduce or eliminate prey species and disrupt the water shrew’s in-water 
movements for feeding.  In addition, under SED 3 through SED 5, access road/staging area construction in 
another approximately 1 acre of Priority Habitat would reduce vegetative cover, fragment habitats, and 
potentially cause direct mortality from equipment traffic.  There would be no impacts to water shrew Priority 
Habitat under SED 1, SED 2, or SED 10. 

Remedial activities under SED 3 would impact 11% of the mapped habitat, while SED 4 through SED 9 would 
impact approximately 18% of the total mapped water shrew Priority Habitat.  Alterations to the water shrew’s 
primary foraging habitat under SED 3 could be enough to impact a significant portion of the local population.  
SED 4 through SED 9 would involve remediation of all riverine habitat within and large portions of backwater 
habitat adjacent to mapped Priority Habitat for the water shrew.  Impacts to the entirety of primary foraging 
habitat for the water shrew under these alternatives would impact a significant portion of the local population.   

As shown in Table F-5, all floodplain alternatives other than FP 1, FP 2, and FP 9 would result in a take of the 
water shrew.  FP 1 and FP 2 would involve no impacts to water shrew Priority Habitat and FP 9 would impact 
only 0.1 acre (less than 1%) of Priority Habitat.  FP 3 through FP 8 would impact floodplain forest, shrub 
swamp, and open water pools utilized by the water shrew.  Remedial construction activities in these areas 
would remove trees and associated burrows, reduce vegetative cover, eliminate foraging habitat in the open 
water areas of the floodplain, impede migration and movements through habitat fragmentation, and potentially 
cause direct mortality from equipment traffic.   

FP 3 through FP 5 by themselves are unlikely to impact to a significant portion of the local population, given 
the extent and location of remediation within the Priority Habitat (affecting 7% of that mapped habitat), since 
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the remaining floodplain habitat would probably continue to support breeding, nesting, overwintering, 
protective cover, and secondary foraging by the water shrew.  FP 6 and FP 7 would impact a greater extent of 
the water shrew Priority Habitat (20% and 28%, respectively), with extensive alterations of preferred habitats 
for this species.  As such, they would impact a significant portion of the local water shrew population.  It is 
possible that FP 8 would impact a significant portion of the local population.  That alternative would impact 
12% of the Priority Habitat, including preferred habitat.  However, the remaining floodplain habitat may 
continue to support breeding, nesting, overwintering, protective cover, and secondary foraging by the water 
shrew. 

As shown in Table F-6, all of the combinations of sediment and floodplain alternatives under evaluation 
except SED 2/FP 1 and SED 10/ FP 9 would involve a take of the water shrew for similar reasons to those 
discussed above.  SED 3/FP 3 would impact 18% of the overall Priority Habitat of the water shrew, most of 
which would be within riverine habitat.  Those effects would be sufficient to impact a significant portion of the 
local water shrew population.  The remaining sediment-floodplain combinations would impact 25% to 39% of 
the overall Priority Habitat.  These impacts would occur within the riverine and backwater habitats, as well as 
within the adjacent floodplain habitat.  Under these combinations, all of the riverine habitat would be impacted 
and varying amounts of floodplain habitat would be removed.  As such, these combinations would adversely 
affect a significant portion of the local water shrew population.   

It should be noted that some of the habitat restoration measures described in Section 5.3 of the Revised CMS 
Report would address the water shrew habitat.  These would include efforts to restore riverine and backwater 
foraging habitats and adjacent wooded floodplain wetland habitats.  However, such actions would not 
eliminate the take, nor would they change the above conclusions regarding the extent of local population 
impacts.  Given the substantial uncertainties in the ability of such measures to re-establish pre-remediation 
conditions in these habitats and the timing in which they might do so (as discussed in Section 5.3), such 
restoration efforts would not reliably lessen the extent of impacts on the local water shrew population where a 
significant portion of that population would be affected.  For example, invasive species proliferation, disruption 
of the food chain that supports the water shrew, and increased predation due to inadequate vegetative cover 
could all impair the restoration of the local water shrew population.  
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DeGraaf and Yamasaki. 2001. New England Wildlife. University Press of New England, Hanover, NH. 

NHESP.  2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as published 
in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
Program. Westborough, MA. 

NHESP. 1994. Fact Sheet for Water Shrew (Sorex palustris). Natural Heritage and Endangered Species 
Program, Westborough, MA.  
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Table F-3. Assessment of Take of Water Shrew Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action NA 

SED 2 No due to monitored natural recovery only.  NA 

SED 3  Yes.  Thin-layer capping of ~ 4 acres in the 
river would affect feeding activities of the 
water shrew due to impacts on prey species 
and direct disruption of the water shrew’s in-
river movements for foraging. Construction of 
access roads/staging areas would alter 
almost one acre of floodplain Priority Habitat, 
resulting in loss of the litter layer, 
underground burrows and runways, and other 
features important to water shrew nesting, 
protective cover, overwintering, and 
secondary foraging.  Construction of access 
roads/staging areas could also cause direct 
mortality to water shrews from equipment 
traffic.  

Possibly.  Approximately 11% of the Priority 
Habitat would be impacted under this 
alternative, with the majority of these impacts 
within the riverine habitat.  These impacts 
would reduce key foraging opportunities for 
this species within the river.  In addition, 
SED 3 would affect a portion of the floodplain 
habitat for this species.  However, the 
riverbanks and the remainder of the 
floodplain within Priority Habitat would 
continue to provide breeding, nesting, 
overwintering, protective cover and 
secondary foraging habitat for the water 
shrew.    

SED 4 
through  
SED 9 

Yes.  Thin-layer capping or excavation of 
sediments with capping or backfilling in river 
and backwater areas, affecting 7 to 8 acres of 
water shrew Priority Habitat, would adversely 
impact feeding and migratory activity due to 
impacts on prey species, and disruption of 
the water shrew’s use of the riverine habitat.  
In addition, SED 4 and SED 5 would impact 
an additional ~ 1 acre of mapped habitat in 
the floodplain, reducing protective vegetative 
cover, breeding, nesting, overwintering, and 
secondary foraging habitat in that  area, and 
potentially causing direct mortality to water 
shrews from equipment traffic.   

Yes.  These alternatives would affect 
approximately 18% of the total Priority 
Habitat.  The work would adversely affect the 
primary foraging habitats for this species 
within the river and backwater areas, 
eliminating or severely altering the majority of 
foraging habitat for water shrews in certain 
areas of the mapped Priority Habitat.   
 

SED 10 No.  No work in water shrew Priority Habitat 
would occur under SED 10. 

NA 
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Table F-4. Assessment of Take of Water Shrew under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action  
NA 

NA 

FP 2 and  
FP 9 

No.  FP 2 would not affect any portion of 
Priority Habitat, and FP 9 would affect no in-
water habitat for remediation and only a very 
limited amount (0.1 acre) of floodplain habitat 
for access road/staging area construction. 

NA 

FP 3 through  
FP 5 

Yes.  These alternatives would impact 
approximately 3 acres of suitable water 
shrew habitat due to floodplain remediation 
and access road/staging area construction. 
Such work would result in a loss of trees, 
understory cover, and woody debris.  These 
activities would also destroy underground 
tunnels and runways used by the water 
shrew for breeding, nesting, protective cover, 
and secondary foraging.  They could also 
cause direct mortality to individual animals 
from equipment traffic.   

Unlikely.  Remedial activities would impact 
only 7% of the total Priority Habitat.  Under 
FP 3 and FP 4, the majority of impacts would 
occur in a large open water area within the 
floodplain on the western side of the river; 
FP 5 impacts are more scattered.  Remaining 
floodplain habitat is likely to continue to 
support breeding, nesting, overwintering, 
protective cover, and secondary foraging by 
the water shrew.  

FP 6 and FP 7 Yes. These alternatives would impact 8 to 11 
acres of suitable water shrew habitat due to 
floodplain remediation and access 
road/staging area construction.  These 
activities would result in a loss of trees, 
understory cover, and woody debris.  These 
activities would also destroy underground 
tunnels and runways used by the water 
shrew for breeding, nesting, protective cover 
and secondary foraging.  They could also 
cause direct mortality to individual animals 
from equipment traffic.       
 

Yes.  These alternatives would impact 20% to 
28% of the Priority Habitat.  Most of these 
impacts would occur in primary habitat for the 
water shrew, including forested wetlands, 
shrub swamps and open water habitat within 
the floodplain.  A large portion of the 
remediation would occur in areas located 
adjacent to the river, backwater habitat, or 
other open water areas within the floodplain.  
Important features of the floodplain habitats 
such as woody debris, vegetation cover and 
small mammal tunnels frequented by this 
species would be lost over an extensive area.  
Such extensive alterations would impact a 
significant portion of the local water shrew 
population.  

FP 8 Yes.  This alternative would impact 
approximately 5 acres of suitable water 
shrew habitat due to floodplain remediation 
and access road/staging area construction.  
These activities would result in a loss of 
trees, understory cover, and woody debris.  
These activities would also destroy 
underground tunnels and runways used by 
the water shrew for breeding, nesting, 
protective cover and secondary foraging.  
They could also cause direct mortality to 
individual animals from equipment traffic.   

Possibly.  This alternative would impact 
approximately 12% of the water shrew 
Priority Habitat.  These activities would occur 
within preferred water shrew habitats in the 
floodplain.  However, the remaining floodplain 
habitat may continue to support breeding, 
nesting, overwintering, protective cover, and 
secondary foraging by the water shrew.      
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Table F-5. Assessment of Take of Water Shrew under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes. Remedial work would impact from 7 to 
16 acres of mapped Priority Habitat.  
Alteration of riverine and floodplain habitats 
would result in a take of water shrew through 
the loss of suitable foraging habitat and 
reduction of prey species in the river and 
backwater, the removal of underground 
tunnels and runways, downed wood debris, 
and vegetative cover in the adjacent 
floodplain, adversely affecting water shrew 
overwintering, breeding, nesting, secondary 
foraging, and protective cover.  Direct 
mortality of individuals during remediation 
and access road/staging area construction 
activities may also occur.  

Yes.  These combined alternatives would 
impact 18 to 39% of the water shrew Priority 
Habitat.  The impacts would adversely affect 
the species in all aspects of its life, from 
foraging within the river and backwater areas 
to use of floodplain habitats near the river for 
overwintering, breeding, nesting, protective 
cover, and secondary foraging.  The 
extensive area and diversity of habitats 
adversely affected would impact a significant 
portion of the local water shrew population.     

SED 10/FP 9 No.  This combination would not affect in-
water habitat and would affect only a very 
minor amount (0.1 acre) of floodplain habitat 
for access road/staging area construction.   

NA   
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G. Longnose Sucker (Catostomus catostomus) MESA 
Assessment  

G-1. Summary of Species Life Cycle and Habitat Requirements 

The longnose sucker (Catostomus catostomus) is a fish that typically inhabits clear lakes and streams with 
rocky substrates where water temperatures are cold.  It is a Species of Special Concern in Massachusetts 
(NHESP 2008).  In Massachusetts, the longnose sucker is only found in the western part of the State and has 
been identified in the Deerfield, Housatonic, Hoosic, and Westfield watersheds (NHESP 2008).  Longnose 
suckers and white suckers (Catostomus commersoni) are common to the same habitat and can be 
distinguished by scale, lateral line pores, and lower lip comparison.  The longnose sucker matures at 5 to 7 
years and a length of 13 to 40 centimeters (5 to 16 inches), and can live up to 20 years.   

Spawning activity begins by migration to shallow cold water streams with gravel bottoms between the middle 
of April to July.  Spawning typically occurs during daylight periods, exposing spawning fish to increased 
threats from predators, including northern pike, black bears, and ospreys.  Eggs are not territorially 
maintained in a nest, but are deposited between gravel in the substrate where they attach by adhesive 
qualities as they fall.  Eggs take approximately two weeks to hatch and remain as sac fry in the gravel for one 
to two weeks before they begin to move freely and feed (Mansfield 2004). The major factors in reproductive 
success are gravel substrates that are well oxygenated, free of flow alterations, and maintenance of cool  
water temperatures.  Spawning habitat alteration through erosion and sedimentation is a major threat to the 
species (NHESP 2008).   

G-2. Species’ Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information Priority Habitat for the longnose sucker occurs in Reach 7, 
downstream of Woods Pond.  There are two mapped segments of Priority Habitat in this reach.  One extends 
for approximately 5.5 miles from the Columbia Mill Dam to just downstream of the Hop Brook/Housatonic 
River confluence (Reaches 7C and 7D).  Included in this mapped segment is the lower portion of Goose Pond 
Brook (located approximately 0.4 miles downstream of I-90) and several small backwater areas.  A second 
segment extends approximately 2.5 miles from the Glendale Dam almost to the end of Reach 7 (i.e., just 
upstream of the Rising Pond Dam impoundment; Reach 7H).  Included in this mapped segment is the lower 
portion of Mohawk Brook (located approximately 1 mile downstream of the Glendale Dam).  The overall 
mapped Priority Habitat within Reach 7 covers a total of 109 acres.  The mapped Priority Habitat for this 
species is shown on Figure G-1 at the end of this section.  There is no mapped Priority Habitat for longnose 
sucker in Reaches 5, 6, or 8.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the longnose sucker, two distinct 
populations of longnose suckers have been identified and evaluated in this assessment.  The two local 
populations are separated by nearly eight miles of river and two dams (i.e., Willow Mill Dam and Glendale 
Dam).  The upstream local population likely uses Goose Pond Brook as one of its primary spawning grounds.  
Goose Pond Brook is classified as a Class B coldwater fishery.  The second, downstream local population in 
Reach 7 likely uses Mohawk Brook, another coldwater fishery, as its primary spawning grounds.   

For both populations in Reach 7, the distribution of the species throughout the mapped riverine habitat was 
assumed to be uniform across that habitat, with high densities of adults, eggs, and fry associated with Goose 
Pond Brook and Mohawk Brook starting in April and July.  Based on the spawning habitat requirements of this 
species, impacts to these tributary spawning areas are more detrimental to this species than impacts to other 
aquatic habitats.  
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G-3. Impacts of Remedial Alternatives on Longnose Sucker Habitat 

G-3-1.  Impacts to Longnose Sucker Habitat from Individual Sediment and Floodplain Alternatives 

Table G-1 summarizes the areal extent of work within longnose sucker habitat within Reach 7 for all the 
individual sediment remedial alternatives.  There are no direct impacts to longnose sucker Priority Habitat 
outside of Reach 7.  The floodplain remedial alternatives would not directly impact longnose sucker habitat 
since this species is entirely aquatic.   

Impacts to the longnose sucker Priority Habitat would occur only under four sediment remedial alternatives.  
SED 1 and SED 2 involve no construction activities.  SED 3 through SED 5 and SED 10 would have no 
impacts on NHESP-mapped areas as no work would be conducted in the Priority Habitat of the longnose 
sucker.  SED 6 through SED 9 would each impact a total of approximately 7 acres of riverine habitats within 
the impounded segment of river between the Eagle Mill Dam and the Columbia Mill Dam, just upstream from 
the route 20 bridge crossing (Reach 7C).  These impacts would result from thin-layer capping under SED 6 
and sediment removal under SED 7 through SED 9.  These impacts would occur within approximately 6% of 
the overall upstream Priority Habitat in Reach 7.  No impact would occur within potential spawning habitats in 
Goose Pond Brook and Mohawk Brook, and no impacts would occur in the downstream stretch of mapped 
Priority Habitat below the Glendale Dam.   

Table G-1. Impacts to Longnose Sucker Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - Remediation % of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total

SED 1 No Action 0% 
SED 2 Monitored Natural Recovery 0% 
SED 3 -- -- -- -- -- 0.0 0% 
SED 4 -- -- -- -- -- 0.0 0% 
SED 5 -- -- -- -- -- 0.0 0% 
SED 6 0.0 7.0 -- 0.0 -- 7.0 6% 
SED 7 0.0 7.0 -- 0.0 -- 7.0 6% 
SED 8 0.0 7.0 -- 0.0 -- 7.0 6% 
SED 9 0.0 7.0 -- 0.0 -- 7.0 6% 
SED 10 -- -- -- -- -- 0.0 0% 

 

Although the floodplain remedial alternatives would not directly impact longnose sucker habitat, indirect 
impacts could occur from remediation activities performed directly adjacent to the river.  Loss of vegetation in 
the adjacent floodplain can cause increased sedimentation into the river, which would have the potential to 
impact individual longnose suckers.  In addition, decreased tree cover along the banks could result in 
increases in water temperature and a decrease in woody debris that often drops into the river creating 
important cover and structure that this species would use.  Alternative FP 7 would result in the greatest 
impact to floodplain areas directly adjacent to the river (approximately 2 acres).  These impacts would occur 
over five discrete areas in the upstream Priority Habitat area and three areas in the downstream Priority 
Habitat area.   

G-3-2.  Impacts to the Longnose Sucker Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
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Priority Habitat of the longnose sucker.  Given the lack of direct impact of floodplain remediation or access 
roads and staging areas on the Priority Habitat of the longnose sucker, the impacts of these combinations are 
the same as those of their sediment components, as shown in Table G-1 above.  Thus, SED 3/FP 3, SED 
5/FP 4, and SED 10/FP 9 would have no impact on the Priority Habitat; and SED 6/FP 4, SED 8/FP 7, and 
SED 9/ FP 8 would impact approximately 7 acres (~ 6%) of the upstream Priority Habitat.  Further, as noted 
above, SED 8/FP 7 would have additional, indirect impacts of approximately 2 acres due to floodplain 
remediation immediately adjacent to the river in both the upstream and downstream Priority Habitat areas.    

G-3-3. Impacts to the Longnose Sucker Habitat from Treatment/Disposition Alternatives 

There would be no impacts to longnose sucker Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species.  

G-4. Assessment of Take of Longnose Sucker  

The attached tables – Table G-2 for the sediment alternatives, Table G-3 for the floodplain alternatives, and 
Table G-4 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local populations of this species. 

As shown in Table G-2, sediment alternatives SED 1 through SED 5 and SED 10 would not involve any 
construction activities within Priority Habitat for the longnose sucker and thus would not cause a take of this 
species.  Alternatives SED 6 through SED 9 would result in a take of the longnose sucker.  At a minimum, the 
feeding habitat within the Former Eagle Mill Impoundment (Reach 7C) would undergo significant alteration 
from sediment removal or thin-layer capping activities.  The alterations to the benthic habitat would also result 
in impacts to the invertebrate community and other food sources for the longnose sucker for some period of 
time.   

As also shown in Table G-2, none of the sediment alternatives that would result in a take would impact a 
significant portion of a local population of longnose sucker.  SED 6 through SED 9 would impact a small 
portion (6%) of the overall upstream Priority Habitat area, and impacts within that habitat would be temporary.  
In addition, these impacts would occur within one impounded area and would not affect spawning habitats 
located in tributaries along the River.  Those alternatives would not impact the downstream Priority Habitat.   

As shown in Table G-3, none of the floodplain alternatives would result in a take of the longnose sucker.  
Indirect impacts to the riverine habitat of the longnose sucker would be possible under FP 7.  Possible indirect 
impacts would include increased sedimentation, increased temperature and loss of woody debris to the river.  
However, these impacts would occur over numerous, small, and discrete areas, spread out over 
approximately 8 miles of mapped river corridor, and would not cause a take.    

As shown in Table G-4, three of the six evaluated sediment and floodplain combinations would result in a take 
of the longnose sucker in the upstream Priority Habitat.  Due to their sediment remediation components, SED 
6/FP 4, SED 8/FP 7, and SED 9/FP 8 would result in a take for the same reasons given for those individual 
sediment alternatives.  However, since the impacted area is a relatively small portion of the overall upstream 
Priority Habitat (approximately 6%) and is outside of any known sensitive spawning areas, these 
combinations would not impact a significant portion of the local population in that habitat.        
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NHESP.  August 2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as 
published in the Code of Massachusetts Regulations.  Natural Heritage & Endangered Species Program. 321 
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Table G-2. Assessment of Take of Longnose Sucker Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No; no action. NA 

SED 2 No; monitoring natural recovery only NA 

SED 3, SED 4, 
SED 5, and 

SED 10 

No.  No activities within longnose sucker 
mapped Priority Habitat.   

NA 

SED 6 to 
SED 9 

Yes in upstream Priority Habitat.  Sediment 
removal or thin-layer capping activities would 
involve direct impacts to approximately 7 
acres of suitable longnose sucker Priority 
Habitat located in the upstream part of 
Reach 7, within the Former Eagle Mill 
Impoundment.  This take would include direct 
alteration of mapped benthic habitat and the 
destruction of invertebrate and other aquatic 
food sources.  
 
No in downstream Priority Habitat due to no 
activities within that habitat.  

No in upstream Priority Habitat.  The 
impacted area is a relatively small portion of 
the total upstream Priority Habitat area (~6%) 
and is located in the main channel of the 
Housatonic River, outside of any known 
sensitive spawning grounds. 
 
NA in downstream Priority Habitat.    
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Table G-3. Assessment of Take of Longnose Sucker Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No; no action. NA 

FP 2 through 
FP 6, FP 8,  

FP 9  

No.  No activities within longnose sucker 
mapped Priority Habitat. 

NA 

FP 7 No.  No activities within longnose sucker 
mapped Priority Habitat.  Floodplain 
remediation adjacent to the river could have 
indirect impacts on the longnose sucker 
Priority Habitat (in both upstream and 
downstream areas) due to increased 
sedimentation, increased temperature, and 
loss of woody debris.  However, these 
impacts would occur over numerous, small, 
and discrete impact areas in the adjacent 
floodplain, spread out over approximately 8 
miles of mapped river corridor, and would not 
be expected to constitute a take.     

NA 
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Table G-4. Assessment of Take of Longnose Sucker Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination  Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3  
SED 5/FP 4 
SED 10/FP 9 

No.  No activities within mapped Priority 
Habitat for the longnose sucker.   

NA 

SED 6/FP 4  
SED 8/FP 7  
SED 9/FP 8 

Yes in upstream Priority Habitat.  Sediment 
removal activities would involve direct 
impacts to approximately 7 acres of suitable 
longnose sucker Priority Habitat located in 
the upstream part of Reach 7, within the 
Former Eagle Mill Impoundment.  This take 
would include direct alteration of mapped 
benthic habitat and the destruction of 
invertebrate and other aquatic food sources.  
No in downstream Priority Habitat due to no 
activities within that habitat.   

No in upstream Priority Habitat. The 
impacted area is a relatively small portion of 
the total upstream Priority Habitat area (~ 
6%) with the impact area being located in the 
main channel of the Housatonic River, 
outside of any known sensitive spawning 
grounds.  
NA in downstream Priority Habitat.    
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H. Arrow Clubtail (Stylurus spiniceps) MESA Assessment 

H-1. Summary of Species Life Cycle and Habitat Requirements 

The arrow clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a threatened species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The larvae 
of the arrow clubtail prefer silty to sandy substrates in running water, with a moderate oxygen requirement 
and usually near-neutral to slightly basic pH (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  
Larvae are found near the surface of the sediment (within the upper inch), where they develop over at least a 
year-long period, possibly two to three years.  Larvae are ambush predators, attacking passing invertebrates 
or even small fish from the substrate.  When ready to emerge as adults, typically in the last half of June, 
larvae climb onto exposed rocks, emergent woody debris, or emergent vegetation, the exoskeleton splits, and 
adults emerge.  After the wings adequately unfurl and dry, the adult arrow clubtail flies into adjacent woodland 
to hide high in the trees and continue to develop.  Short feeding flights result in the capture of small insects. 
After one to several weeks, adults return to the stream to both feed and mate.  This family is mainly a “short 
flight” species; they need substantial perching places, usually woody debris, live woody plants, and rocks, as 
they move along the stream.  Gravid females lay eggs singly or in small clusters by touching their abdomens 
to the water surface, normally in July through September.  The eggs incubate over one to two weeks and 
hatch into larvae which re-initiate the life cycle.  Adults may live out the rest of the summer away from the 
stream, often in dense woodland, where they are believed to spend most of their time high in the trees. 

H-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the arrow clubtail occurs throughout 
Reaches 5A, 5B, and 5C, from the confluence of the East and West Branches to the inlet of Woods Pond, but 
does not include Reach 6, Woods Pond.  The mapped Priority Habitat for this species in Reach 5 is shown on 
Figure H-1 at the end of this section.  The Woodlot Alternatives (2002) ecological characterization of the PSA 
confirmed the presence of this species. The overall mapped Priority Habitat between the Confluence and 
Woods Pond covers a total of 923 acres, of which 716 acres are located within the lateral boundaries of the 
PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the banks for eclosion 
(emergence as adults).  The areal extent of adult habitat is broader and includes the main stem of the river, 
backwaters, floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends 
into these areas.  This species needs trees in the adult stage, so areas where the stream corridor is densely 
forested offer the best habitat for this species. 

According to the 2010 NHESP database information, additional Priority Habitat for the arrow clubtail occurs 
downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure H-2.  The habitat 
area begins north of Meadow Street in Reach 7D and continues downstream until approximately 1,000 feet 
upstream of the Glendale Middle Road Bridge in Reach 7G.  The total Priority Habitat mapped in Reach 7 
covers 730 acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated 
riverbanks, and adjacent floodplain and upland habitats.  No arrow clubtail habitat is mapped in Reach 8.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the arrow clubtail, two distinct 
populations of arrow clubtails have been identified and evaluated in this assessment – one in Reach 5 and 
one in Reach 7.  The Reach 5 local population of arrow clubtails was determined to be represented by the 
923 acres of Priority Habitat in Reach 5, including the 716 acres of habitat within the PSA.  The Priority 
Habitat in Reach 7 was considered to represent a separate population due to the several miles of unsuitable 
habitat conditions between the Woods Pond headwaters and the beginning of the Priority Habitat in Reach 7.  
While adults of the species can fly, they are considered a short-flight species and no habitat is mapped for 
approximately 6 miles downstream of the southernmost habitat area in Reach 5.  For both populations, the 
distribution of larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform 
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across that Priority Habitat, since we have no information indicating a greater density in particular portions of 
that habitat.  Adult preference for mature trees suggests that impacts to forested communities may be more 
detrimental than impacts to other terrestrial habitat types. 

H-3. Impacts of Remedial Alternatives on Arrow Clubtail Habitat 

H-3-1.  Impacts to Arrow Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table H-1 summarizes the areal extent of impacts within arrow clubtail habitat in Reaches 5 and 6 for the 
individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 
and SED 2 involve no construction activities.  SED 3 would impact a total of 124 acres of arrow clubtail 
habitat, representing 13% of the overall Priority Habitat between the Confluence and Woods Pond.  SED 4 
through SED 9 would impact a total of 189 to 243 acres of Priority Habitat, representing 21% to 26% of the 
overall Priority Habitat in this vicinity.  SED 10 would impact 38 acres of Priority Habitat, approximately 4% of 
the overall Priority Habitat in Reach 5.  Work within the river channel would directly affect the habitat for the 
arrow clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 83,000 linear feet (lf) of riverbank within Priority Habitat (all of the riverbanks in Reaches 5A 
and 5B) and SED 10 would involve approximately 8,600 lf of riverbank stabilization/remediation within that 
habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  Backwaters are 
not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding and breeding 
areas for adults and are included as impacted areas under the sediment alternatives.  The access roads and 
staging areas within the Priority Habitat would affect floodplain areas used by adults of this species for 
perching, resting, and feeding.   

The floodplain alternatives would affect arrow clubtail habitat in Reach 5 primarily through removal of the 
large trees needed by adults, with the extent of impact proportional to the extent of clearing for soil removal 
and supporting facilities.  Impacts to additional community types would be less severe but still represent 
impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, FP 2 and FP 9 would 
impact 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 through FP 5 would impact 
6 to 9% of that habitat, FP 8 would impact 12% of that habitat, and FP 6 and FP 7 would impact 20 and 29% 
of that habitat, respectively.  Substantial portions of these Priority Habitat areas that would be impacted 
contain forested areas that are primary adult habitat for the species; such areas range from approximately 8 
acres under FP 2 to 157 acres under FP 7. 

Table H-2 summarizes the areal extent of impacts of remedial alternatives within Reaches 7 and 8 for the 
arrow clubtail (all such impacts would occur in Reach 7).  SED 1 through SED 5 and SED 10 involve no 
activity within arrow clubtail habitat in Reach 7.  SED 6 through SED 9 would impact approximately 2% of the 
total Priority Habitat in Reach 7 due to work in Reaches 7E and 7G and associated access roads and staging 
areas.  Priority Habitat impacts would also occur in Reach 7 from FP 2 through FP 4 and FP 7 through FP 9 
as seen in Table H-2.  All such impacts would affect less than 1% of that habitat, except for FP 7, which would 
affect 4% of that habitat.  However; almost all of those impacts from the floodplain alternatives would occur in 
forested areas, which are preferred by adults of this species.   
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Table H-1. Impacts to Arrow Clubtail Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) – 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 1 
SED 1 No Action   
SED 2 Monitored Natural Recovery   
SED 3 41.4 -- 24.8 -- 66.1 38.2 17.5 2.2 -- 57.9 124.0 13% 
SED 4 44.2 29.6 95.7 -- 169.4 38.1 18.5 2.5 -- 59.1 228.6 25% 
SED 5 44.2 29.6 95.7 -- 169.4 38.1 18.5 4.5 -- 61.1 230.5 25% 
SED 6 43.9 33.8 94.5 -- 172.2 38.1 18.5 0.7 -- 57.4 229.5 25% 
SED 7 43.9 33.8 94.5 -- 172.2 38.1 18.5 0.7 -- 57.3 229.4 25% 
SED 8 44.2 35.7 106.5 -- 186.4 38.1 18.5 0.7 -- 57.3 243.7 26% 
SED 9 43.9 33.8 94.5 -- 172.2 11.7 4.9 0.2 -- 16.8 189.0 21% 
SED 10 20.8 -- -- -- 20.8 15.0 2.6 -- -- 17.5 38.4 4% 

Floodplain Alternatives 
FP 1 No Action   
FP 2 7.4 0.8 0.4 -- 8.6 4.1 1.8 0.7 -- 6.6 15.3 2% 
FP 3 20.0 7.9 6.0 -- 33.9 8.8 4.8 3.0 -- 16.6 50.5 6% 
FP 4 36.0 14.4 10.3 -- 60.7 10.0 6.4 3.8 -- 20.2 80.8 9% 
FP 5 25.3 10.1 15.8 -- 51.2 6.7 4.5 5.0 -- 16.3 67.4 7% 
FP 6 75.4 48.5 40.7 -- 164.6 9.0 7.8 6.1 -- 23.0 187.5 20% 
FP 7 129.5 62.3 55.5 -- 247.3 7.2 6.4 5.7 -- 19.3 266.7 29% 
FP 8 45.6 20.1 20.2 -- 86.0 11.3 7.0 5.3 -- 23.6 109.6 12% 
FP 9 7.8 1.7 0.6 -- 10.1 4.3 1.7 2.1 -- 8.0 18.2 2% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 lf of riverbank 
stabilization/remediation within Priority Habitat and SED 10 would require 8,559 lf of riverbank 
stabilization/remediation within Priority Habitat.   
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Table H-2. Impacts to Arrow Clubtail Priority Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 
Impacted Area (acres) – Remediation 

Impacted Area 
(acres) – 

Staging/Access 

 
Grand 
Total 

(Acres) 

% of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action     
SED 2 Monitored Natural Recovery     
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 6 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 
SED 7 -- -- 7.8 1.6 -- 9.5 2.2 -- 2.2 11.7 2% 
SED 8 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 
SED 9 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 
SED 10 -- -- -- -- -- 0.0 0.0 -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action     
FP 2 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
FP 3 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
FP 4 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 23.6 -- 23.6 2.0 -- 2.0 25.6 4% 
FP 8 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
FP 9 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 

 
 
H-3-2.  Impacts to Arrow Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the arrow clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table H-3 for Reaches 5 and 6 and Table H-4 
for Reaches 7 and 8.  Total impacts to Priority Habitat of the arrow clubtail in Reaches 5 and 6 vary greatly 
among these combinations, ranging from approximately 53 acres (6% of the Priority Habitat) under 
SED 10/FP 9 to approximately 463 acres (50% of the Priority Habitat) under SED 8/FP 7.  Priority Habitat 
impacts from these combinations in Reach 7 range from approximately 1 acre (< 1% of the Priority Habitat) 
under SED 3/FP 3 to approximately 37 acres (5% of the Priority Habitat) under SED 8/FP 7. 
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Table H-3. Impacts to Arrow Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 

SED 3/FP 3 61.4 7.9 30.8 -- 64.0 164.0 18% 
SED 5/FP 4 79.9 48.2 104.8 -- 59.3 292.6 32% 
SED 6/FP 4 79.9 48.2 104.8 -- 59.3 292.1 32% 
SED 8/FP 7 172.0 97.4 155.9 -- 37.7 463.1 50% 
SED 9/FP 8 89.5 53.9 114.7 -- 31.2 289.3 31% 

SED 10/FP 9 28.6 1.7 0.6 -- 21.5 52.5 6% 
* Includes 923-acre Priority Habitat from the Confluence to Woods Pond.  
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 82,686 lf of riverbank stabilization/remediation within arrow clubtail Priority 
Habitat, and SED 10/FP 9 would require 8,559 lf of riverbank stabilization/remediation 
within the Priority Habitat.    

 

Table H-4. Impacts to Arrow Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres)

% of 
Total 

Priority 
Habitat* 7 8 

SED 3/FP 3 1.0 -- 0.3 1.3 <1% 
SED 5/FP 4 1.0 -- 0.3 1.3 <1% 
SED 6/FP 4 10.4 -- 2.6 13.0 2% 
SED 8/FP 7 33.0 -- 4.2 37.2 5% 
SED 9/FP 8 10.4 -- 2.6 13.1 2% 

SED 10/FP 9 1.0 -- 0.3 1.3 <1% 
* Includes 730-acre Priority Habitat between Woods Pond Dam and Rising 
Pond.   

 

H-3-3. Impacts to Arrow Clubtail Priority Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the arrow clubtail have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table H-5.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-water 
CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  There would be no 
impacts to such habitat if the CDF is located entirely in Woods Pond.  The largest impact, 25 acres, would 
come from the use of backwater BWL_07 for a CDF.  TD 3 would have no impact on arrow clubtail habitat, 
since none of the identified locations for an Upland Disposal Facility is within the mapped Priority Habitat for 
this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox Road, would 
impact approximately 4 acres of mapped Priority Habitat for the arrow clubtail (less than 1% of the overall 
arrow clubtail Priority Habitat in the PSA).  However, this property consists of open grassland with scattered 
shrub growth.  While adult clubtails may use shrubs for roosting and may forage in meadows, that is not their 
preferred habitat.  Thus, it is possible, but uncertain, that the construction and operation of a treatment facility 
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and associated access roads and staging areas at this property would have an adverse impact on this 
species. 

Table H-5. Impacts to Arrow Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition  
Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond – Layout A None 
Woods Pond – Layout B None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 (Reach 5B) 

 

H-4. Assessment of Take for Arrow Clubtail  

The attached tables – Table H-6 for the sediment alternatives, Table H-7 for the floodplain alternatives, Table 
H-8 for the selected sediment/floodplain combinations, and Table H-9 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  As discussed previously, these assessments have considered Reach 5 and Reach 7 as supporting 
separate local populations of the species. 

As shown in Table H-6, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
arrow clubtails in Reach 5.  At a minimum, due to the sediment remediation in that reach under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the sediment 
removal process is unavoidable.  Capping of Priority Habitat would also result in a take; even thin-layer 
capping, adding about 6 inches of sand to existing substrate, is expected to kill any larvae present.  An 
additional take of adults is expected through tree removal as part of bank remediation in Reaches 5A and 5B 
and floodplain remediation and access construction/staging in all three portions of Reach 5.  This take would 
consist of either direct killing of adults during summer construction work or, at a minimum, removal of wooded 
habitat used by adults.   

As also shown in Table H-6, SED 3 through SED 9 would all impact a significant portion of the local 
population of arrow clubtails in Reach 5.  SED 3 would affect all of the riverine larval Priority Habitat in 
Reach 5A and approximately half of such habitat in Reach 5C.  SED 4 through SED 9 would affect all of the 
riverine larval Priority Habitat in Reach 5.  This is more than enough by itself to impact a significant portion of 
the local population.  Phasing of the construction activities over the remediation period would not prevent this 
loss because the rate of construction is expected to cover distances too large each year to allow effective 
colonization from the nearest undisturbed area harboring this species, and, in any event, substrate suitability 
after construction would be low where gravel/rock is used as the upper layer.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing would reduce 
habitat suitability for adults.  By contrast, SED 10 would not affect a significant portion of the arrow clubtail 
population in Reach 5, since it would affect only limited areas in Reach 5A, representing only 4% of the 
overall Priority Habitat of this species.    
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While SEDs 3, 4, 5 and 10 would not involve work in Reach 7, SED 6, through SED 9 would involve thin-layer 
capping or sediment removal in the Reach 7 impoundments, which would result in a take of the arrow clubtail 
larvae present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 2%).   

As shown in Table H-7, all of the floodplain alternatives except for FP 1 would result in a take of the arrow 
clubtail in Reach 5.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees.  Direct mortality of adults could also occur 
during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of arrow clubtails in Reach 5 would thus 
depend on the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 
less than10% of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the 
adults to find other trees in which to roost.  As a result, the associated take is not expected to impact a 
significant portion of the local population.  FP 6 and FP 7 represent much greater threats to adults through 
tree cutting, as they would affect 20 and 29% of Priority Habitat in Reach 5, respectively, substantial portions 
of which contain forested habitat.  Thus, they would result in an impact on a significant portion of the 
population in Reach 5.  Tree replanting would not avoid this impact given the lengthy period of time before 
such trees would reach a mature level that would be useful to adult clubtails.  FP 8 would impact up to 12% of 
the mapped floodplain habitat, but this is not expected to impact a significant portion of the local population 
within Reach 5, as extensive forested habitat would still exist under this alternative.  

In Reach 7, all of the floodplain alternatives (except FP 5 and FP 6) would involve a take of adults due to tree 
clearing for soil removal and/or access roads and/or staging areas, although the impacted area would be very 
limited.  However, none of these alternatives would impact a significant portion of the local population in 
Reach 7 due to the small amount of Priority Habitat affected in that reach.       

As shown in Table H-8, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of arrow clubtails in Reach 5 for the same reasons given for their 
SED and FP components.  Further all of those combinations except SED 10/FP 9 would impact a significant 
portion of the local population in Reach 5, since they would adversely affect all or a majority of the larval 
Priority Habitat in the River within that reach, as well as affecting portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, which would adversely affect adults using those areas.  The 
cumulative impacts of the sediment and floodplain remediation in these combinations would result in impacts 
to a significant portion of the local population.  SED 10/FP 9 would not be expected to impact a significant 
portion of the local population, since it would affect more limited portions of both the riverine and the 
floodplain habitats for this species.    

In Reach 7, SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would not impact larval habitat, but would cause a 
take through removal of trees in the floodplain that serve as foraging or resting habitat for adult clubtails, 
although the impacted area would be very limited.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would cause a 
take of arrow clubtails in Reach 7 due to the sediment capping or removal in the Reach 7 impoundments, 
which would remove or bury any larvae present in them.  In addition, these combinations would involve 
removal of trees in the floodplain in Reach 7, which would disrupt foraging and resting habitat for adults of the 
species, although the impacted area under FP 4 and FP 8 would still be very limited.  None of the 
combinations would impact a significant portion of the arrow clubtail population in Reach 7, as no 
combinations would impact more than 5% of the mapped Priority Habitat in that reach.  

As shown in Table H-9, the treatment/disposition alternatives with potential impacts on mapped arrow clubtail 
Priority Habitat are TD 2, TD 4, and TD 5.  TD 2 would impact Priority Habitat only if a CDF is built in a 
backwater (not in Woods Pond), in which case it would cause a take through disruption to adult arrow 
clubtails that are using the backwater.  The construction of a treatment facility under TD 4 or TD 5 at the GE 
property off New Lenox Road could cause a take through alteration of the meadow/shrub habitat at that 
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property, which may be used by adults of the species, although it is not their preferred habitat.  In any case, 
under any of these alternatives, a take would not adversely impact a significant portion of the local population, 
since it would affect only a small portion (< 3% for TD 2 and < 1% for TD 4 and TD 5) of the Priority Habitat of 
the arrow clubtail in Reach 5. 
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Table H-6. Assessment of Take of Arrow Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes in Reach 5.  Excavation of the 
Housatonic River in Reach 5A would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat.  Capping of 
excavated areas would cause a further take 
of any remaining or immigrating larvae.  Thin-
layer capping in Reach 5C would take 
additional larvae.  Additional take of adults, 
either directly in summer construction work or 
indirectly through habitat loss, would occur 
through tree removal as part of bank 
remediation and access road/staging area 
construction. 
 
No in Reach 7 due to no work in that reach.  

Yes in Reach 5.  All riverine larval Priority 
Habitat in Reaches 5A and half the riverine 
larval Priority Habitat in Reach 5C would be 
impacted, and direct mortality of all larvae 
within the work areas would occur.  This by 
itself is sufficient to affect a significant portion 
of the local population.  In addition, access 
roads and staging areas would require tree 
removal, impacting available habitat for 
adults.  Phasing of construction activities 
would not prevent loss of a significant portion 
of the population, because the rate of 
construction would cover distances too large 
each year to allow effective colonization from 
the nearest undisturbed area, and in any 
event, substrate suitability after construction 
would be low where gravel/rock is used as 
the upper layer.   

SED 4 
through 
SED 9 

 
 
 

Yes in Reach 5.  Excavation and/or thin-layer 
or engineered capping of river in Reaches 5A, 
5B, and 5C would cause a take of larval 
forms by direct removal and alteration of 
feeding habitat throughout the Priority Habitat 
within the PSA.  Additional take of adults is 
expected through tree removal as part of 
bank remediation and access road/staging 
area construction.   
 
No in Reach 7 under SED 4 and SED 5 due 
to no work. 
 
Yes in Reach 7 under SED 6 through SED 9 
due to the thin-layer capping or sediment 
removal in the Reach 7 impoundments.  
These activities would kill all larvae inhabiting 
these areas.  An additional take of adults 
would occur through tree removal as part of 
the construction of access roads and staging 
areas.    

Yes in Reach 5.  All of the riverine larval 
Priority Habitat within the PSA would be 
impacted, and direct mortality of all larvae 
within the work areas would occur.  Given the 
nature of the impacts, this is more than 
enough to affect a significant portion of the 
local population.  In addition, access roads 
and staging areas would require tree removal, 
impacting available habitat for adults.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.   
 
No in Reach 7 because take under SED 6 
through SED 9 would affect only about 2% of 
the Priority Habitat in that reach.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes for Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat. 
 
No for Reach 7 under SED 10 due to no 
work.        

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Overall, this area represents a small 
portion (~4%) of the overall Priority Habitat for 
the species.   
 
 



Arrow Clubtail 
MESA Assessment 

 H-11 October 2009 

Table H-7. Assessment of Take of Arrow Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 5 and  

FP 9 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7 under FP 2 through FP 4 (but 
not FP 5) and FP 9.  These alternatives would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.    

No in Reach 5.  Larval forms would be 
unaffected, and only a relatively small portion 
of Priority Habitat would be subject to tree 
removal (<10% of the Priority Habitat area).  
Sufficient forest area would remain for adults 
to find other trees in which to roost. 
 
 
No in Reach 7.  The impacted Priority Habitat 
area within Reach 7 represents a small 
portion (< 1%) of the overall Priority Habitat in 
that reach.  In addition, larval forms would be 
unaffected by these alternatives.  

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
 
No in Reach 7 under FP 6 due to no work in 
that reach. 
 
Yes in Reach 7 under FP 7 due to removal of 
trees within the Priority Habitat in that reach 
and the resulting disruption of foraging and 
resting habitat for adults of the species.     

Yes in Reach 5.  These alternatives would 
involve extensive impacts within Priority 
Habitat in the PSA, affecting 188 to 267 acres 
of such habitat (20 to 29% of total Priority 
Habitat between the Confluence and Woods 
Pond).  Tree removal activities in these areas 
are expected to affect adult survival, breeding 
success, and feeding and migratory activity 
for a significant portion of the local population. 
 
No in Reach 7 since FP 6 would involve no 
work in that reach and FP 7 would affect a 
small portion (4%) of Priority Habitat in that 
reach.  

FP 8 Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7.  This alternative would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.     

No in Reach 5.  Larval forms would not be 
affected, and 12% of the Priority Habitat of 
this species in Reaches 5 and 6 would be 
impacted.  Sufficient forest area would remain 
for adults to find other trees to roost in.   
 
 
 
No in Reach 7.  Larval forms of the species 
would not be impacted and FP 8 would only 
impact a small portion (<1%) of the Priority 
Habitat for the species in Reach 7.   
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Table H-8. Assessment of Take of Arrow Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 

Yes in Reach 5.  The excavation and/or 
capping activities in Reach 5 under these 
combinations of alternatives would cause a 
take of larval forms by direct removal or burial 
of the larvae and alteration of feeding habitat 
in Priority Habitat within Reach 5.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation could result in 
direct mortality of adults, but would also result 
in indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
not impact larval habitat in Reach 7.  They 
would involve removal of trees in the 
floodplain in that reach, which would disrupt 
foraging and resting habitat for adults of the 
species, but the impacted area would be very 
limited.   

Yes in Reach 5.  These combinations would 
affect 18% to 32% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all or a 
majority of the larval Priority Habitat in the 
River within Reach 5, which would cause 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, 
which would adversely affect adults using 
those areas.  The cumulative impacts of the 
sediment and floodplain remediation in these 
combinations would result in impacts to a 
significant portion of the local population.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.    
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult arrow clubtails.    

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation activities in 
Reach 5 under these combinations of 
alternatives would cause a take of larval 
forms by direct removal of the larvae and 
alteration of feeding habitat in Priority Habitat 
within Reach 5.  Floodplain soil removal 
activities and access road/staging areas 
would involve tree removal and a related take 
of adults.  Clearing of the vegetation may 
result in direct mortality of adults, but would 
also result in indirect impacts to the 
population.  Indirect impacts would include 
harassment and disruption of the feeding and 
migratory activity of adults.  
 
Yes in Reach 7.  These combinations would 
involve capping or removal in the Reach 7 

Yes in Reach 5.  These combinations would 
affect 31% to 50% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all of the 
larval Priority Habitat in the River within 
Reach 5, which would cause direct mortality 
of any larvae present and alteration of 
feeding habitat in these areas.  In addition, 
these combinations would impact portions of 
the floodplain Priority Habitat areas in the 
PSA through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
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Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

impoundments, which would remove or bury 
any larvae present in them.  In addition, these 
combinations would involve removal of trees 
in the floodplain in Reach 7, which would 
disrupt foraging and resting habitat for adults 
of the species, although the impacted area 
under FP 4 and FP 8 would be very limited.   

of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow 
effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.    
 
No in Reach 7 due to limited portion of 
Priority Habitat affected (2% to 5%).  The 
limited vegetative clearing would still leave 
sufficient forested areas for adult arrow 
clubtails.    

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes would occur from 
vegetative clearing related to floodplain 
activities and access roads/staging areas.  
These clearing activities may result in direct 
mortality of adults or in disruption of foraging 
and resting activities. 
 
 
 
Yes in Reach 7.  This combination would not 
impact larval habitat in Reach 7, but FP 9 
would involve removal of trees in the 
floodplain in Reach 7, which would disrupt 
foraging and resting habitat for adults of the 
species.       

No in Reach 5.  This combination of 
alternatives would affect only a relatively 
limited portion  (~ 6%) of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The removal of larvae and associated 
habitat would only occur in 21 acres of Reach 
5A.  Bank stabilization, floodplain 
remediation, and access/staging impacts 
would also be limited in comparison to the 
overall size of the Priority Habitat and adults 
would still have sufficient numbers of trees for 
foraging and resting.   
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult arrow clubtails. 
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Table H-9. Assessment of Take of Arrow Clubtail Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No under footprint that uses only Woods 
Pond for CDF, since that footprint would not 
affect arrow clubtail habitat.   
 
Yes under footprint that involves a backwater, 
since construction of CDF would disrupt any 
adults that may be using the backwater area.  
This take would include harassment and 
disruption of development and feeding, or 
even direct mortality. 

No.  Even if a take would occur, the 
maximum impact (25 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for arrow clubtail in the PSA.  These 
impacts to backwater habitat would not 
impact the larvae and would involve only 
limited tree removal.  There would be 
sufficient habitat remaining for the adult 
clubtails. 

TD 3 No take due to no impacts. NA 

TD 4 and  
TD 5 

Possibly.  Construction and operation of 
treatment facility and access road areas 
would involve removal of shrubs and 
alteration of the open meadow habitat at the 
property identified for TD 4 and TD 5, which 
may be used by adult clubtails for roosting or 
foraging.  If these areas are used by adults, 
implementation of TD 4 or TD would cause a 
take of adults through harassment and 
disruption of roosting and/or feeding, or even 
direct mortality.   

No.  Even if a take occurred, the impacted 
Priority Habitat area is <1% of the overall 
Priority Habitat for the species, and any 
effects would be confined to adults in a small 
area. 
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I. Brook Snaketail (Ophiogomphus aspersus) MESA 
Assessment 

I-1. Summary of Species Life Cycle and Habitat Requirements 

The brook snaketail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators. It is 
a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  
The larvae of the brook snaketail prefer sandy substrates in clear running water, and have a relatively high 
oxygen requirement among this family (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  A 
near-neutral to slightly basic pH is preferred.  Larvae are found near the surface of the sediment (within the 
upper inch), where they develop over at least a year-long period, possibly two to three years.  Larvae are 
ambush predators, attacking passing invertebrates or even small fish from the substrate.  When ready to 
emerge as adults, typically in the last half of May, larvae climb onto banks (open sandy to gravelly substrate, 
rocks or woody debris), the exoskeleton splits, and adults emerge.  After the wings adequately unfurl and dry, 
the adult brook snaketail usually flies into adjacent woodland or shrubland to hide among vegetation and 
continue to develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, 
adults return to the stream to both feed and mate.  This family is mainly a “short flight” species; they need 
substantial perching places, usually woody debris, live woody plants, and rocks, as they move along the 
stream.  Gravid females lay eggs singly or in small clusters by touching their abdomens to the water surface 
in riffle zones, normally between mid-June and late August. The eggs incubate over one to two weeks and 
hatch into larvae which re-initiate the life cycle.  Adults may live out the rest of the summer far from the 
stream, often in dense woodland or shrubland. 

I-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the brook snaketail occurs within 
Reach 5A, as shown in Figure I-1 at the end of this section.  The habitat extends from the confluence of the 
East and West Branches downstream for approximately two miles.  Within Reach 5A, the brook snaketail 
Priority Habitat encompasses 205 acres, with 158 acres located within the lateral boundaries of the PSA.  The 
areal extent of the larval habitat includes the main stem of the river plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, backwaters, 
floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends into these 
areas.   

According to the 2010 NHESP database information, additional Priority Habitat for the brook snaketail occurs 
downstream of Woods Pond, in Reach 7 of the Housatonic River, as shown on Figure I-2.  The habitat area 
begins in the proximity of the Route 7 Bridge in Reach 7F and continues downstream for about 2 miles to 
approximately the Stockbridge Golf Course Bridge.  The total Priority Habitat mapped in Reach 7 covers 173 
acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated riverbanks, and 
adjacent floodplain and upland habitats.  There is no mapped Priority Habitat in Reach 8.      

Based on the Priority Habitat mapping and the life-cycle characteristics of the brook snaketail, two distinct 
populations of brook snaketails have been identified and evaluated in this assessment – one in Reach 5A and 
one in Reach 7.  The Reach 5 local population of brook snaketails was determined to be represented by the 
205 acres of Priority Habitat in Reach 5, including the 158 acres of habitat within the PSA.  The Priority 
Habitat in Reach 7 was considered to encompass a separate population due to the several miles of 
unsuitable habitat conditions between Reach 5 and the beginning of the Priority Habitat in Reach 7.  While 
adults of the species can fly, they are considered a short-flight species and no habitat is mapped for 
approximately 19 river-miles downstream of the southernmost Priority Habitat in Reach 5.  For both 
populations, the distribution of larvae throughout the mapped riverine habitat was assumed for this 
assessment to be uniform across that habitat, since we have no information indicating a greater density in 
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particular portions of that habitat.  Similarly, while adults prefer trees and shrubs in which to roost, we have no 
specific information indicating a greater density in particular portions of the woodlands and shrub lands within 
the Priority Habitat.  

I-3. Impacts of Remedial Alternatives on Brook Snaketail Habitat 

I-3-1.  Impacts to Brook Snaketail Habitat from Individual Sediment and Floodplain Alternatives 

Table I-1 summarizes the areal extent of impacts within the brook snaketail habitat in Reaches 5 and 6 for all 
the individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5A).  
SED 1 and SED 2 involve no construction activities.  SED 3 through SED 9 would all involve sediment 
removal in Reach 5A and would impact a total of 33 to 47 acres of brook snaketail habitat, representing 16% 
to 23% of the overall Priority Habitat in this vicinity.  SED 10, which would involve sediment removal in 
portions of Reach 5A, would impact 18 acres of such habitat, approximately 9% of the overall Priority Habitat 
in this vicinity.  Work within the river channel would directly affect the habitat for the brook snaketail larvae.  In 
addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 31,000 linear feet (lf) of 
riverbank within Priority Habitat and SED 10 would involve 4,400 lf of riverbank stabilization/remediation 
within that habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  
Backwaters are not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding 
and breeding areas for adults and are included as impacted areas under the SED alternatives.  The access 
roads and staging areas within the Priority Habitat would affect floodplain areas used by adults of this species 
for perching, resting, and feeding.   

The floodplain alternatives would affect brook snaketail habitat in Reach 5 primarily through removal of trees 
and shrubs needed by adults, with the extent of impact proportional to the extent of clearing for remediation 
and supporting facilities.  FP 1 involves no impacts, FP 2 and FP 9 would impact 5% of the Priority Habitat in 
Reach 5A, FP 3 through FP 5 would impact 12% to 17% of that habitat, FP 8 would impact 22% of that 
habitat, and FP 6 and FP 7 would affect 31% and 44% of that habitat.        

 



Brook Snaketail  
MESA Assessment  

 I-3 October  2010 

Table I-1. Impacts to Brook Snaketail Priority Habitat by Remedial Alternative in Reaches 5 and 6  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 22.1 -- -- -- 22.1 22.0 -- -- -- 22.0 44.1 22% 
SED 4 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 
SED 5 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 
SED 6 24.6 -- -- -- 24.6 22.0 -- -- -- 22.0 46.6 23% 
SED 7 24.6 -- -- -- 24.6 22.0 -- -- -- 22.0 46.6 23% 
SED 8 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 
SED 9 24.6 -- -- -- 24.6 7.9 -- -- -- 7.9 32.5 16% 
SED 10 9.4 -- -- -- 9.4 8.9 -- -- -- 8.9 18.4 9% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 6.6 -- -- -- 6.6 3.6 -- -- -- 3.6 10.2 5% 
FP 3 17.7 -- -- -- 17.7 6.7 -- -- -- 6.7 24.4 12% 
FP 4 27.9 -- -- -- 27.9 6.9 -- -- -- 6.9 34.8 17% 
FP 5 21.4 -- -- -- 21.4 5.7 -- -- -- 5.7 27.1 13% 
FP 6 56.3 -- -- -- 56.3 6.7 -- -- -- 6.7 63.0 31% 
FP 7 86.6 -- -- -- 86.6 4.3 -- -- -- 4.3 90.9 44% 
FP 8 36.4 -- -- -- 36.4 7.8 -- -- -- 7.8 44.3 22% 
FP 9 6.9 -- -- -- 6.9 3.6 -- -- -- 3.6 10.5 5% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 31,000 lf of riverbank 
stabilization/remediation within Priority Habitat and SED 10 would require 4,400 lf of riverbank 
stabilization/remediation within Priority Habitat.   

 

None of the sediment alternatives would involve activity within brook snaketail Priority Habitat in Reach 7.  In 
addition, none of the floodplain alternatives would affect brook snaketail Priority Habitat in Reach 7 other than 
FP 7, which would impact approximately 8 acres (4%) of the brook snaketail Priority Habitat in that reach.   

I-3-2.  Impacts to Brook Snaketail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the brook snaketail.  Those impacts are shown in Table I-2 for the upstream habitat (except 
for the combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total 
impacts to Priority Habitat of the brook snaketail in Reach 5A would vary greatly among these combinations, 
ranging from approximately 26 acres (13% of the Priority Habitat) under SED 10/FP 9 to approximately 121 
acres (59% of the Priority Habitat) under SED 8/FP 7.  These combinations would also involve the same 
riverbank remediation impacts listed above for the respective sediment alternatives. 
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Table I-2. Impacts to Brook Snaketail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 39.8 -- -- -- 22.1 61.9 30% 
SED 5/FP 4 52.5 -- -- -- 19.9 72.4 35% 
SED 6/FP 4 52.5 -- -- -- 19.9 72.4 35% 
SED 8/FP 7 110.2 -- -- -- 10.6 120.8 59% 
SED 9/FP 8 61.0 -- -- -- 10.8 71.8 35% 
SED 10/FP 9 16.4 -- -- -- 10.0 26.3 13% 
* Includes 205-acre Priority Habitat in Reach 5A. 
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 31,000 lf of riverbank stabilization/remediation within brook snaketail 
Priority Habitat, and SED 10/FP 9 would require 4,400 lf of riverbank 
stabilization/remediation within the Priority Habitat.   

 

In Reach 7, only the combination of SED 8/FP 7 would result in impacts to brook snaketail Priority Habitat.  
That combination would impact approximately 8 acres (4%) of the Priority Habitat in Reach 7.   

I-3-3. Impacts to Brook Snaketail Habitat from Treatment/Disposition Alternatives 

There would be no impacts to brook snaketail Priority Habitat under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

I-4. Assessment of Take of Brook Snaketail  

The attached tables – Table I-3 for the sediment alternatives, Table I-4 for the floodplain alternatives, and 
Table I-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species.   

As shown in Table I-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the brook snaketail.  At a minimum, due to the sediment removal activities in Reach 5A under all those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the sediment 
removal process is unavoidable.  Further, even if any larvae remained, the placement of a 2-foot cap following 
removal in Reach 5A would kill any such larvae.  An additional take of adults is expected through tree and 
shrub removal as part of bank remediation, floodplain remediation, and access road/staging area 
construction.   

As also shown in Table I-3, SED 3 through SED 9 would impact a significant portion of the local population of 
brook snaketails in Reach 5.  These alternatives would all involve sediment removal throughout Reach 5A 
and thus would affect the entirety of the larval brook snaketail habitat in Reach 5.  This is more than enough 
by itself to impact a significant portion of the local population.  Phasing of the construction activities over the 
remediation period would not prevent such a significant impact because the brook snaketail habitat is 
relatively limited in extent and the sediment removal activities would cover too much of that habitat each year 
to allow effective recolonization of affected areas from unimpacted areas within the Priority Habitat.  
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Furthermore, substrate suitability after construction would be low where gravel/rock is used as the upper 
layer.  In addition, the changed character of the banks and adjacent floodplain as a function of vegetative 
clearing would reduce habitat suitability for adults, further limiting recolonization.  By contrast, SED 10 would 
not affect a significant portion of the brook snaketail population in Reach 5, since it would affect only limited 
areas in Reach 5A, representing only 9% of the overall Priority Habitat of this species, and unaffected riverine 
habitat would remain as a source for recolonization by this species. 

As shown in Table I-4, all of the floodplain alternatives except for FP 1 would result in a take of the brook 
snaketail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the adult 
form of the species (i.e., trees and shrubs) by removing the trees and shrubs.  As the loss of woody 
vegetation cannot be mitigated in a single year, adult habitat would be lost.  In addition, direct mortality of 
adults could occur during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of brook snaketails in Reach 5A would 
depend on the extent of vegetation clearing.  FP 2 and FP 9 would impact 5% of the Priority Habitat, and thus 
sufficient forested and shrubland habitat would remain for the adults to find other trees and shrubs in which to 
roost.  As a result, the associated take is not expected to impact a significant portion of the local population.  
FP 3, FP 4 and FP 5 would affect about 12-17% of the Priority Habitat for this species; this could possibly 
impact a significant portion of the local population, although there may still be sufficient forested and 
shrubland habitat for this species’ requirements.  FP 8 would impact 22% of the Priority Habitat, which would 
likely result in sufficient loss of trees and shrubs to impact a significant portion of the local population.  FP 6 
and FP 7 represent greater threats to adults through vegetative clearing of a substantial portion of the Priority 
Habitat (31% and 44% of Priority Habitat, respectively) and would result in an impact on a significant portion 
of the local population.  Tree and shrub replanting would not avoid these impacts, particularly since replanted 
trees would take several decades before they would reach a mature level that would be useful to adult brook 
snaketails.  

In Reach 7, FP 7 is the only alternative that would involve an impact to brook snaketail habitat.  This 
alternative would result in a take due to the loss of forested cover along the river.  However, it would not affect 
a significant portion of the local population, as only 4% of the Priority Habitat would be impacted. 

As shown in Table I-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of brook snaketails in Reach 5A for the same reasons given for 
their sediment and floodplain components.  Further, all of those combinations except SED 10/FP 9 would 
impact a significant portion of the local population in Reach 5A, since they would involve sediment removal in, 
and thus an adverse impact on, all of the larval Priority Habitat in the River within that sub-reach, as well as 
affecting portions of the floodplain Priority Habitat areas through vegetative clearing, which would adversely 
affect adults using those areas.  The cumulative impacts of the sediment and floodplain remediation in these 
combinations would result in impacts to a significant portion of the local population in Reach 5.  SED 10/FP 9 
would not be expected to impact a significant portion of that local population, since it would affect only limited 
and intermittent portions of the riverine, riverbank, and floodplain habitats for this species.    

In Reach 7, SED 8/FP 7 is the only combination of alternatives that would involve an impact to brook snaketail 
habitat.  As with FP 7, this combination would result in a take due to the loss of forested cover along the river, 
but it would not affect a significant portion of the local population, as only 4% of the Priority Habitat would be 
impacted. 
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Table I-3. Assessment of Take of Brook Snaketail Under Sediment Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  Excavation of river 
sediments in Reach 5A would cause a take of 
larval forms by direct removal and alteration 
of feeding habitat.  Capping or backfilling of 
excavated areas would cause a further take 
of any remaining or immigrating larvae. An 
additional take of adults, either directly for 
summer construction work or indirectly 
through habitat loss, would occur through tree 
and shrub removal as part of bank 
remediation and access road construction. 
 
No in Reach 7 since SED 3 through SED 9 
would not involve work in Priority Habitat in 
Reach 7. 

Yes in Reach 5.  All Priority Habitat is in 
Reach 5A, and the entire larval riverine 
habitat in that sub-reach would be impacted 
and direct mortality of all larvae within the 
work areas would occur.  This by itself is 
sufficient to affect a significant portion of the 
local population.  Phasing of construction 
activities would not prevent loss of a 
significant portion of the population, because 
the Priority Habitat is relatively limited in 
extent and the sediment removal activities 
would cover too much of that habitat each 
year to allow effective recolonization from 
unimpacted areas within that habitat, and 
because, in any event, substrate suitability 
after construction would be low where 
gravel/rock is used as the upper layer.  
NA in Reach 7   

SED 10 Yes in Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 9.4 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  An additional take of adults, either 
directly for summer construction work or 
indirectly through habitat loss, would occur 
through tree and shrub removal as part of 
bank remediation and access road 
construction.   
 
No in Reach 7, since SED 10 would not 
involve work in Reach 7.   

No in Reach 5.  A total of 9% of the brook 
snaketail Priority Habitat would be impacted 
under this alternative, and only select areas 
within Reach 5A would be excavated and 
capped, representing 5% of the total Priority 
Habitat area.  Access road/staging area 
construction would impact 9 additional acres 
of habitat.  There would still be substantial 
habitat containing trees and shrubs for adults 
to use. 
NA in Reach 7. 
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Table I-4. Assessment of Take of Brook Snaketail Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action NA 

FP 2  
and FP 9 

Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer.  
 
No in Reach 7 since FP 2 and FP 9 would not 
involve work in Priority Habitat in Reach 7.    

No in Reach 5.  Larval forms would be 
unaffected, and 5% of the Priority Habitat in 
the floodplain would be subject to tree and 
shrub removal.  Sufficient tree and shrub 
cover would remain for adults to roost. 
 
 
 
 
NA in Reach 7. 

FP 3 through 
FP 5 

Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer. 
 
No in Reach 7 since FP 3 through FP 5 would 
not involve work in Priority Habitat in 
Reach 7. 

Possibly in Reach 5.  Larval forms would be 
unaffected, but 12 to 17% of the Priority 
Habitat in the floodplain would be subject to 
tree and shrub removal.  These removals 
might affect a significant portion of the local 
population depending on whether sufficient 
tree and shrub cover would remain for adults 
to roost. 
 
NA in Reach 7. 

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer. 
 
No in FP 6 in Reach 7 since FP 6 would not 
involve work in Reach 7.   
 
Yes in FP 7 in Reach 7 due to removal of 
trees and shrubs within the Priority Habitat in 
that reach and the resulting disruption of 
foraging and resting habitat for adults of the 
species.     

Yes in Reach 5.  Although larval forms would 
be unaffected, these alternatives would 
involve extensive floodplain impacts within 
Priority Habitat, affecting 63 to 91 acres of 
such habitat (31 to 44% of total Priority 
Habitat).  Removal of trees and shrubs as 
part of soil remediation and access 
road/staging area construction would affect 
adult survival, breeding success, and feeding 
and migratory activity for a significant portion 
of the local population. 
 
No in Reach 7, since FP 6 would involve no 
work in that reach and FP 7 would affect only 
4% of Priority Habitat in that reach, and much 
of that is an active golf course.  
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Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 8 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree and shrub removal and a related take of 
adults.  This take would include harassment 
and disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
No in Reach 7 since FP 8 would not involve 
work in Priority Habitat in Reach 7.    

Likely in Reach 5.  This alternative would 
impact 22% of the Priority Habitat for the 
species in Reach 5A, resulting in the loss of a 
substantial amount of tree and shrub habitat.  
Removal of trees and shrubs as part of soil 
remediation and access road/staging area 
construction would likely affect adult survival, 
breeding success, and feeding and migratory 
activity for a significant portion of the local 
population. 
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Table I-5. Assessment of Take of Brook Snaketail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation and 
capping/backfilling activities in Reach 5A 
under these combinations of alternatives 
would cause a take of larval forms by direct 
removal and alteration of feeding habitat in 
Priority Habitat within Reach 5.  Floodplain 
soil removal activities and access 
roads/staging areas would involve tree and 
shrub removal and a related take of adults.  
Clearing of the vegetation may result in direct 
mortality of adults, but would also result in 
indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
No in Reach 7 under all combinations except 
SED 8/FP 7, since those combinations would 
not involve work in Priority Habitat in 
Reach 7. 
 
Yes in Reach 7 under SED 8/FP 7, because 
vegetative clearing for access roads/staging 
areas would alter feeding, roosting and 
possibly migration patterns of brook snaketail 
adults.   

Yes in Reach 5.  These combinations would 
affect 30% to 59% of the overall Priority 
Habitat in Reach 5A.  They would affect all of 
the larval Priority Habitat in the River within 
Reach 5A, which would cause direct mortality 
of any larvae present and alteration of feeding 
habitat in these areas.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas in Reach 5A 
through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
of a significant portion of the population for 
the reasons given in Table I-3 for SED 3 
through SED 9.     
 
 
No in Reach 7, since the only combination 
with impacts in that reach, SED 8/FP 7, would 
impact only 4% of the Priority Habitat in that 
reach, and much of that is an active golf 
course. 

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 9 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes of adults, either 
directly for summer construction work or 
indirectly through habitat loss, would occur 
through tree and shrub removal for floodplain 
soil removal activities and access 
roads/staging areas, impacting approximately 
17 acres of floodplain habitats.  These 
clearing activities would result in disruption of 
foraging and resting activities and may result 
in direct mortality of adults. 
 
No in Reach 7 since this combination would 
not involve work in Priority Habitat in 
Reach 7. 

No in Reach 5.  This combination would affect 
13% of the overall Priority Habitat in 
Reach 5A.  Because the remediation zones 
are more widely dispersed through the 
Priority Habitat, the remaining population 
should be able to recolonize the impacted 
areas.  Bank stabilization, floodplain 
remediation, and access/staging impacts 
would also be limited in comparison to the 
overall size of the Priority Habitat and adults 
would still have sufficient numbers of trees 
and shrubs for foraging and resting. 
 
 
 
NA in Reach 7.    
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J. Creeper (Strophitus undulatus) MESA Assessment  

J-1. Summary of Species Life Cycle and Habitat Requirements 

The creeper is a small freshwater mussel that inhabits river systems.  The creeper is listed as a Species of 
Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  It is typically 
found in sand and gravel substrate but can also be found in streams and rivers with muddy bottoms.  
Reproduction involves fertilization through sperm released by males and then taken in along with food in the 
filtering process by females during summer; parasitic larvae (glochidia) are produced the following spring. The 
glochidia must attach to a vertebrate fish host, and the creeper is known to be an extreme host generalist with 
36 known host species from 7 different families (Strayer, 2008).  Some of these specific reported fish hosts 
include largemouth bass, bluegill, black and yellow bullheads, fathead minnow, creek chub, and walleye 
(Spoo, 2008).  In the gills of their host, they grow and eventually drop off to develop into adults on the bottom. 
Young, small mussels remain buried most of the time, while older, larger specimens are normally found 
protruding from the sediment or wedged between rocks. Mobility is minimal after the glochidia stage.      

J-2. Species Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information the Priority Habitat of the creeper occurs in three segments 
of the Housatonic River in Reach 7, as shown on Figure J-1 at the end of this section.  The furthest upstream 
Priority Habitat is located in Reach 7D; it begins approximately one half-mile downstream of the Route 90 
bridge and continues downstream for approximately one mile.  A second Priority Habitat area is located in 
Reaches 7D and 7E; it is mapped from the Hop Brook confluence extending downstream approximately two 
miles to the Willow Mill Impoundment area.    The third Priority Habitat area is located in Reach 7F; it begins 
roughly one mile further downstream from the second area and extends to just upstream of the Glendale 
Impoundment.  The overall mapped Priority Habitat of the creeper in Reach 7 comprises 103 acres.  It 
includes the main channel of the Housatonic River and the Willow Mill Impoundment.  The creeper is an 
obligate aquatic species, which is found only in the river itself and does not use the dry banks or adjacent land 
in any stage of its life cycle.   

Based on the current Priority Habitat mapping, the habitat conditions through the mapped stretches of the 
River, and the life-cycle characteristics of the creeper, the three mapped Priority Habitats in Reach 7 
encompass one local population of this species.  As discussed above, in their larval stage, creepers are 
reliant upon host fish species.  The home ranges of some of the known host species are small, but the 
distances between mapped Priority Habitat areas are well within the home ranges of some fish host species.  
The distribution of individual creepers in the mapped riverine Priority Habitat areas is assumed to be uniform 
within those habitats, since we have no information indicating a greater density in particular portions of those 
habitats.   

J-3. Impacts of Remedial Alternatives on Creeper Habitat 

J-3-1.  Impacts to Creeper Habitat from Individual Sediment and Floodplain Alternatives 

As noted above, creepers are found only in aquatic riverine habitat.  They do not use river banks or the 
adjacent floodplain.  SED 1 through SED 5 and SED 10 would not involve any construction activities in 
creeper Priority Habitat.  Under SED 6 through SED 9, the sediment remediation in Reach 7 (thin-layer 
capping and/or removal in the Willow Mill Impoundment) would impact approximately 7 acres of Priority 
Habitat, representing 7% of the overall Priority Habitat area in Reach 7.  This work would cause the mortality 
of any creepers within the work area as well as the mortality or at least temporary absence of any host fish 
within the work area.  This work would also likely alter the existing substrate of the riverbed, which could 
make the habitat less suitable for this species.  None of the sediment alternatives would result in additional 
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impacts from access roads or staging areas.  There is no riverbank remediation/stabilization within mapped 
Priority Habitat for this species. 

The floodplain alternatives would have no direct impact on habitat used by creepers in Reach 7 (since they 
are entirely aquatic).  However, the mapping indicates that FP 7 would impact 1.4 acres of mapped creeper 
Priority Habitat in the floodplain adjacent to the River (about 1% of the overall Priority Habitat).  Such work 
conducted adjacent to the river could result in indirect impacts to this species.  For example, increased 
sedimentation from vegetation clearing could affect creeper habitat and any individuals living in the impacted 
areas, and decreased tree cover along the banks could result in increases in water temperature and 
decreases in woody debris and organic matter, which may adversely affect the quality of the mussels’ habitat.   

J-3-2.  Impacts to Creeper Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the creeper.  Given the lack of direct impact of floodplain remediation or access roads and 
staging areas on the Priority Habitat of the creeper, the impacts of these combinations are largely the same 
as those of their sediment components, as discussed above.  Thus, SED 3/FP 3, SED 5/FP 4, SED 10/FP 9, 
would have no direct impacts on creeper Priority Habitat, and SED 6/FP 4, SED 8/FP 7, and SED 9/ FP 8 
would all impact approximately 7 acres (7%) of the total Priority Habitat in Reach 7, with the same effects 
noted above for these sediment alternatives.  In addition, SED 8/FP 7 would involve work in 1.4 acres of 
mapped Priority Habitat adjacent to the River, which could result in the indirect impacts described above for 
FP 7.  

J-3-3.  Impacts to Creeper Habitat from Treatment/Disposition Alternatives  

There would be no impacts to creeper Priority Habitat from any of the treatment/disposition alternatives since 
no facilities would be built and no work would be conducted within mapped Priority Habitat for the species.   

J-4. Assessment of Take for Creeper  

The attached tables – Table J-1 for the sediment alternatives, Table J-2 for the floodplain alternatives, and 
Table J-3 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species.   

As shown in Table J-1, SED 1 through SED 5 and SED 10 would not result in a take of the creeper due to no 
impacts on the Priority Habitat.  SED 6 through SED 9 would all result in a take of the creeper, since thin-layer 
capping or sediment removal in the Willow Mill Impoundment would alter the creeper habitat in the 
impoundment and result in direct removal of mussels present during the sediment removal process.  It is 
uncertain whether any effort to relocate creepers prior to the thin-layer capping or excavation would effectively 
remove all mussels, especially since younger mussels may not be visible.  These alternatives would 
adversely affect approximately 7% of the creeper’s Priority Habitat in Reach 7, which is not anticipated to 
impact a significant portion of the local population.   

As shown in Table J-2, none of the floodplain alternatives would cause a take of the creepers either through 
habitat alteration or by killing mussels, because the floodplain habitats are not used by the creepers.  Indirect 
impacts associated with floodplain and vegetation removal adjacent to the floodplain under FP 7 could impact 
creeper Priority Habitat through increased sedimentation, increased temperature (from removal of bank 
vegetation), and reduction in the input of woody debris and organic material to the River.  However, these 
affected areas under FP 7 would comprise only about 1% of the total Priority Habitat and would be spread out 
along Reach 7.  Assuming proper construction techniques and soil and erosion controls, these indirect 
impacts would not result in a take of creepers.   
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As shown in Table J-3, three of the combinations of sediment and floodplain alternatives under evaluation 
would involve a take of creepers in Reach 7 for the same reasons given for their sediment components.  
Specifically, SED 6/FP 4, SED 8/FP7, and SED 9/FP 8 would all impact 7% of the creeper’s Priority Habitat 
with direct remedial work.  Additional indirect impacts could occur through vegetation clearing and floodplain 
remediation adjacent to the River under SED 8/FP 7.  Again, the effects of these three combinations on the 
creeper’s Priority Habitat would not be expected to impact a significant portion of the local population in 
Reach 7.           
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Table J-1. Assessment of Take of the Creeper under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take; only monitoring.  NA 

SED 3 through 
SED 5 and 

SED 10 

No take due to no remedial work in creeper 
habitat. 

NA 

SED 6 through 
SED 9 

Yes.  Under these alternatives, thin-layer 
capping or sediment removal in the Willow 
Mill Impoundment, located within Priority 
Habitat, would cause a take of creepers 
through burial or removal of any creepers 
present in that impoundment and by habitat 
alteration within the impoundment.    

No.  SED 6 through SED 9 would impact 
approximately 7% of the overall mapped 
Priority Habitat in Reach 7.  This is not 
expected to affect a significant portion of the 
local population.  
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Table J-2. Assessment of Take of the Creeper under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 
through  

FP 9 
 

No take due to no remedial work in habitats 
that would be used by the creeper.  Although 
FP 7 would impact 1.4 acres of the mapped 
creeper Priority Habitat, these impacts would 
occur within the adjacent floodplain and 
would not directly impact the creeper habitat, 
and any indirect impacts would be spread out 
and unlikely to cause a take of this mussel.   

NA 

 

Table J-3. Assessment of Take of the Creeper under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 

 SED 10/FP 9 

No.  These combinations would not affect 
any Priority Habitat for the creeper.  

NA 

SED 6/FP 4 
SED 8/FP 7  
SED 9/FP 8 

Yes.  Under these combinations, thin-layer 
capping or sediment removal in the Willow 
Mill Impoundment, located within Priority 
Habitat, would cause a take of creepers 
through burial or removal of any creepers 
present in that impoundment and by habitat 
alteration within the impoundment.     

No.  Although impacts to creeper habitat 
would occur under these combinations, the 
amount of riverine habitat impacted is limited 
to approximately 7% of the overall Priority 
Habitat for the species.  This is not expected 
to affect a significant portion of the local 
population.   
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K. Dion Skipper (Euphyes dion) MESA Assessment  

K-1. Summary of Species Life Cycle and Habitat Requirements 

The dion skipper butterfly (Euphyes dion) is typically found inhabiting sedge wetlands that include calcareous 
fens, riparian marshes, wet meadows, and shrub swamps.  It is classified as a Threatened Species under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  Common wetland plant species used by 
the adults to obtain nectar include blue flag iris (Iris versicolor) and swamp milkweed (Asclepias incarnata).  
Nearby upland fields are also used by adults to obtain nectar.  Common plant species used by the adults in 
upland fields include common milkweed (Asclepias syriaca) and swamp milkweed (NHESP 2010).  Alternative 
wetland and upland plants used for nectar include pickerelweed (Pontederia cordata), sneezeweed (Helenium 
autumnale), buttonbush (Cephalanthus occidentalis) and alsike clover (Trifolium hybridum) (Opler et al. 
2010).  Hairy sedge (Carex lacustris) has been identified as the essential larval host in several states and is 
suggested to be the only larval food plant in New England (Schweitzer, 2010).  Caterpillar hosts include 
multiple sedges such as woolgrass (Scirpus cyperinus), hairy sedge, and shoreline sedge (Carex 
hyalinolepis) (Opler et al. 2010). 

In Massachusetts, the dion skipper takes flight during July (NHESP 2010).  Males are territorial and perch in 
wait for females in marshes during the afternoon.  There is one brood from July to early August.  Dion skipper 
butterflies overwinter as third stage caterpillars.  The caterpillars continue to feed in the spring and pupate in 
leaves and silk (Opler et al. 2010).  The home range and travel patterns of this species appear to depend 
primarily on the availability and distribution of the host plants.  

K-2. Species Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the dion skipper butterfly is limited to 
Reach 7, downstream of Woods Pond.  The majority of mapped Priority Habitat is located adjacent to Hop 
Brook in close proximity to its confluence with the Housatonic River, as shown on Figure K-1 at the end of this 
section.  An additional small area of mapped Priority Habitat is located between the Willow Mill Impoundment 
and the Glendale Impoundment limits.  The total Priority Habitat of the dion skipper in Reach 7 amounts to 
103 acres.  That mapped Priority Habitat includes emergent marsh, wet meadow, shrub swamp, and 
agricultural fields (primarily associated with transitional floodplain).  Although the dion skipper’s primary 
habitat is sedge wetlands, this species utilizes nearby upland fields where nectar resource species, such as 
common milkweed and swamp milkweed, occur.  

Based on the Priority Habitat mapping and the life-cycle characteristics of this species, the 103 acres of 
mapped Priority Habitat of this species in Reach 7, including both mapped Priority Habitat areas, were 
considered to encompass the local population of the dion skipper.  Little information on documented home 
ranges or dispersal distances for this species is available.  However, the flight distances of this species 
appear to be very limited, and the species does not migrate seasonally.  The essential larval host for this 
species (the hairy sedge) is also a state-listed species, and its limited distribution across the landscape 
should also affect dispersal distances of the dion skipper.  Literature reviews for this species indicate that the 
species uses a limited group of habitats which may be confined to those containing the wetland and upland 
plant species listed above, and most of the mapped habitat areas in Reach 7 would be acceptable habitat for 
the dion skipper during some stage of its lifecycle.  Accordingly, this species is assumed to be broadly and 
uniformly distributed through the mapped Priority Habitat.   
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K-3. Impacts of Remedial Alternatives on Dion Skipper Habitat 

K-3-1. Impacts to Dion Skipper Habitat from Individual Sediment and Floodplain Alternatives  

None of the sediment alternatives and none of the floodplain alternatives except FP 7 would impact the 
mapped Priority Habitat of the dion skipper, either through remediation activities or through construction of 
access roads or staging areas.  Floodplain soil removal activities under FP 7 would affect a total of 2.7 acres 
of this species’ Priority Habitat.  Impacts are limited to agricultural fields and cultural grasslands, and a few 
small areas of wet meadow and shrub swamp associated with drainage swales within and adjacent to the 
agricultural fields.  This impact would result in loss of larval host plants and nectar sources for the adults of 
this species, assuming they are present in these areas.  However, this impact would amount to less than 3% 
of the overall dion skipper Priority Habitat.  There would be no impacts associated with construction of access 
roads or staging areas for FP 7 in Priority Habitat.   

K-3-2.  Impacts to Dion Skipper Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the dion skipper.  Impacts to Priority Habitat of the dion skipper would occur 
only under the combination of SED 8/FP 7, altering approximately 2.7 acres (< 3%) of the dion skipper Priority 
Habitat.   

K-3-3.  Impacts to Dion Skipper Habitat from Treatment/Disposition Alternatives 

There would be no impacts to dion skipper Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

K-4. Assessment of Take of Dion Skipper Butterfly 

None of the sediment alternatives would affect the dion skipper Priority Habitat.  The attached tables – 
Table K-1 for the floodplain alternatives and Table K-2 for the selected combinations of sediment and 
floodplain alternatives – identify, for each such alternative (or combination):  (a) whether a take would occur 
and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.   

As shown in Table K-1, the only floodplain alternative that would impact the Priority Habitat of this species is 
FP 7, under which 2.7 acres of the Priority Habitat would be directly affected by soil removal and related 
activities.  The same impacts would occur under the combination of SED 8/FP 7.  That alternative would 
cause a take of the dion skipper.  Assuming that preferred food plants for larvae, especially hairy sedge (the 
only identified larval food plant in Massachusetts), and nectar sources for adults are present in the affected 
area, the soil excavation under FP 7 would remove those plants, resulting in direct impacts to this species.  In 
addition, the excavation of soil under FP 7 would remove any seeds of dion skipper food plants that occur 
within excavated areas in the Priority Habitat, reducing the repository of these species’ seed banks and 
thereby adversely affecting the long-term viability of the dion skipper.  The non-indigenous soil used for 
backfilling would not contain the seeds of these herbaceous species, and therefore would not have the same 
potential for the re-growth of these plants.  Moreover, plantings of species used by dion skippers in impacted 
wetland swales within or directly adjacent to these agricultural fields, if necessary, would help to maintain 
feeding and overwintering habitat for dion skippers, but would not eliminate any take that would occur.  
Indeed, the altered conditions in these areas are prime for the colonization of numerous invasive species, and 
these are likely to have a competitive advantage over the dion skipper food sources.   

Remedial work under FP 7 (and SED 8/FP 7) would impact less than 3% of the total mapped dion skipper 
Priority Habitat in Reach 7, with a significant portion being limited to agricultural areas that could be used for 
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obtaining nectar.  This impact is small enough that it would not impact a significant portion of the local 
population.   

References: 

Opler, P. A., K. Lotts, and T. Naberhaus. 2010. Butterflies and Moths of North America. Bozeman, MT: Big 
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Species Program, MA Division of Fisheries and Wildlife, Westborough, MA.  

NHESP.  August 2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as 
published in the Code of Massachusetts Regulations.  Natural Heritage & Endangered Species Program. 321 
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Table K-1. Assessment of Take of Dion Skipper Butterfly under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 - FP 6,  
FP 8, and  

FP 9 

No take due to no work in Priority Habitat. 
 

NA 

FP 7 Yes.  Soil removal activities would involve 
direct impacts to 2.7 acres of suitable habitat 
within the mapped dion skipper Priority 
Habitat located near the confluence of Hop 
Brook with the Housatonic River in Reach 7. 
Based on the assumption that preferred plant 
hosts for larvae and nectar species for adults 
are present in the affected areas, those 
activities would remove those plants, resulting 
in a take of this species.  Soil excavation 
would also l remove the seed bank of food 
plants in excavated areas in both wetland and 
agricultural regions.   

No. The impacted area is a relatively small 
portion of the total Priority Habitat area (< 
3%) and a majority of the impacts are 
located in agricultural fields.   

 

Table K-2. Assessment of Take of Dion Skipper under Combination of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

SED 10/FP 9 

No take due to no work in Priority Habitat. 
 

NA 

SED 8/FP 7 Yes.  For same reasons listed in Table K-1 for 
FP 7. 

No.  For same reasons listed in Table K-1 
for FP 7. 
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L. Mustard White (Pieris napi oleracea) MESA Assessment  

L-1. Summary of Species Life Cycle and Habitat Requirements 

Mustard white or eastern veined white (Pieris napi oleracea) butterflies are typically found in the understory 
and along edges of moist, rich, openings in deciduous woodlands including riparian floodplains.  Nearby open 
areas including streamsides, shallow marshes, wet meadows, open fields and pastures are also utilized.  It is 
a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The 
herbaceous woodland plants two-leaved toothwort (Cardamine diphylla) and cuckoo-flower (C. pratensis) are 
essential larval hosts. Other larval hosts include rape (Brassica rapa), which is found in hayfields and on 
roadsides; watercress (Nasturtium officinale), which is found only in wet areas with running water; rock-cress 
(Arabis spp.) which is sparsely dispersed on rock ledges; and other mustard (Cruciferae) species  Females 
deposit single eggs on the underside of the leaves of host plants.  Adults are attracted to garlic mustard 
(Alliaria officinalis), common winter cress (Barbarea vulgaris) and field pennycress (Thlaspi arvense) as 
potential host plants, but these plants do not support larval growth (C. Leahy 2006).  Use of the host plants 
varies greatly with season and location.  Adult butterflies usually feed on the nectar of the host plant flowers, 
but will use flowers from a variety of other plants as well (Nelson 2010).   

There are three flight periods for the mustard white in Massachusetts: late April through May; July to early 
August; and late August into early September.  Mustard whites generally emerge in one of three broods 
corresponding to the flight periods, however a fourth late season brood is possible (Nelson 2010).  Adult 
males will patrol open areas in search of receptive females during warm daylight hours. The flight of the 
butterfly is considered weak or docile when compared to other butterfly species (C. Leahy 2006).  The home 
range and travel patterns of this species appear to depend primarily on the availability and distribution of the 
host plants. Mustard white butterflies overwinter as pupae (or chrysalis). 

L-2. Species Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the mustard white butterfly extends 
south contiguously from Reach 5A below the Holmes Road bridge, through all of Reach 5B and Reach 5C, 
and into the northern and eastern portions of Reach 6 (Woods Pond), as shown on Figure L-1 at the end of 
this section.  There is no mapped Priority Habitat for this species within Reaches 7 or 8.  The total Priority 
Habitat area of the mustard white butterfly is 1,636 acres, of which 899 acres are within the PSA.  The areal 
extent of the habitat includes the main stem of the Housatonic River and its backwaters, various habitats 
within the floodplain of the River (including floodplain forest, shrub and emergent marsh habitats, vernal 
pools, upland forest, and disturbed upland habitats), and portions of Woods Pond.  Although the mustard 
white’s primary habitat is moist deciduous woodlands, this species utilizes a diversity of habitats and could be 
found within or at the edges of all these communities.  

Based on the Priority Habitat mapping and the life-cycle characteristics of this species, the entire 1,636 acres 
of mapped Priority Habitat, including 899 acres within the PSA, encompass the local population of this 
species.  Little information on documented home ranges or dispersal distances for this species is available.  
However, the flight distances of this species appear limited and the species does not migrate seasonally.  
Literature reviews for this species indicate that the species uses a fairly diverse group of habitats, and most of 
the mapped Priority Habitat would be acceptable habitat for the mustard white during some stage of its life 
cycle (except for the purely aquatic habitats, as discussed below).  However, according to the NHESP’s 
May 2009 comments on a prior version of this assessment, the area from about 300 meters north of New 
Lenox Road to the south end of Reach 5B contains the “vast majority” of this population.  This area is 
approximately 240 acres in size, or 15% of the total mapped Priority Habitat.  Accordingly, while this 
assessment considers the entire mapped Priority Habitat of this species, it has taken into account this specific 
“core habitat area” identified by NHESP in evaluating the significance of the impacts of the remedial 
alternatives on the local mustard white population.   
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L-3. Impacts of Remedial Alternatives on Mustard White Habitat 

L-3-1. Impacts to Mustard White Habitat from Individual Sediment and Floodplain Alternatives  

Table L-1 summarizes the areal extent of work within NHESP-mapped mustard white habitat for all of the 
individual sediment and floodplain remedial alternatives. SED 1 involves no construction-related activities, 
and SED 2 is limited to monitored natural recovery.  SED 3 through SED 9 would produce substantial impacts 
within mapped mustard white Priority Habitat, ranging from 130 acres for SED 3 to 268 acres for SED 8, with 
the other alternatives impacting 214 to 252 acres of such habitat.  SED 3 through SED 9 would also involve 
stabilization of approximately 71,000 linear feet (lf) of riverbank within mustard white habitat.  Overall, SED 3 
through SED 9 would impact between 8% and 16% of the mustard white Priority Habitat.  Impacts due to 
sediment and riverbank stabilization, as well as access road and staging area construction, would be 
substantially less under SED 10.  SED 10 would impact approximately 35 acres of mustard white Priority 
Habitat (approximately 2% of the overall Priority Habitat) and 7,200 lf of riverbank within that habitat.   

Mustard white butterflies prefer rich deciduous woodlands and nearby open areas such as meadows and 
emergent wetlands.  They do not utilize aquatic habitat.  Therefore, in-river and backwater remediation 
activities, even if conducted within the mapped Priority Habitat, would not directly impact this species, 
although they could alter the hydrology of the surrounding floodplain, as described in the Revised CMS 
Report (Section 5.3.5.4).  The riverbank remediation and access road/staging area construction that are part 
of the sediment alternatives would impact this species.  Any areas of excavation, clearing, or grubbing of 
areas that currently support the growth of food plants (two-leaved toothwort, cuckoo flower, and various native 
mustards) would result in direct impacts to this species.  Riverbanks provide openings within the forest and 
are likely to support the growth of such plants, as would many of the floodplain areas used for access roads 
and staging areas. 

Floodplain remedial activities under FP 2 through FP 9 would impact this species by altering floodplain 
habitats, primarily within transitional floodplain forest, wet meadow, and shallow emergent marsh community 
types.  Through soil removal activities, FP 2 and FP 9 would impact between 10 and 12 acres of Priority 
Habitat for the mustard white butterfly; FP 3 through FP 5 would impact between 30 and 60 acres of Priority 
Habitat; FP 8 would impact approximately 84 acres of Priority Habitat; FP 6 would impact approximately 162 
acres of Priority Habitat; and FP 7 would impact approximately 248 acres of Priority Habitat.  Construction of 
access roads and staging areas for these alternatives would impact an additional 8 to 28 acres.  Overall, FP 2 
and FP 9 would impact 1 to 2% of the Priority Habitat, FP 3 through FP 5 and FP 8 would impact 3 to 7% of 
the Priority Habitat, and FP 6 and FP 7 would impact 11 to 17% of the Priority Habitat.   

In addition to direct removal of plants, the excavation of soil may also remove the seeds of mustard white 
host/food plants known to occur within the PSA, reducing the repository of these species’ seed banks and 
thereby adversely affecting the long-term viability of the mustard white.  Non-indigenous soils used for 
backfilling would not be expected to contain the seeds of these host species, and therefore would not have 
the same potential to promote the re-growth of these plants.  Moreover, such altered conditions are highly 
conducive to the colonization of numerous invasive species, and these are likely to have a competitive 
advantage over the mustard white food sources. The invasive species garlic mustard, which has been 
observed within the PSA, is of particular concern for this species as it attracts the adult female mustard whites 
to deposit eggs on the plant but does not support larval growth. 
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Table L-1. Impacts to Mustard White Priority Habitat by Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 33.0 -- 37.1 4.9 75.0 30.8 20.6 3.9 -- 55.3 130.3 8% 
SED 4 37.1 29.6 112.1 4.9 183.6 30.8 23.1 5.6 -- 59.5 243.1 15% 
SED 5 37.1 29.6 112.1 4.9 183.6 30.8 23.1 7.6 -- 61.5 245.1 15% 
SED 6 39.1 33.8 110.3 4.9 188.1 30.8 23.2 9.2 0.3 63.5 251.6 15% 
SED 7 39.1 33.8 110.3 4.9 188.1 30.8 23.1 9.2 0.3 63.4 251.5 15% 
SED 8 39.4 35.7 123.9 4.9 203.9 30.8 23.1 9.2 0.3 63.4 267.3 16% 
SED 9 39.1 33.8 110.3 4.9 188.1 8.6 8.0 8.7 0.3 25.7 213.7 13% 
SED 10 16.9 -- -- 3.0 19.9 7.9 3.2 4.0 0.3 15.4 35.3 2% 

Floodplain Alternatives 
FP 1 No Action 0 0.0% 
FP 2 8.7 0.8 0.4 -- 9.9 3.3 2.7 1.4 -- 7.4 17.4 1% 
FP 3 17.7 9.0 6.1 0.0 32.8 9.4 6.7 3.7 0.4 20.1 52.9 3% 
FP 4 30.8 15.4 10.9 0.0 57.2 10.2 8.3 4.9 0.4 23.8 80.9 5% 
FP 5 18.3 10.7 17.4 0.2 46.6 4.4 6.5 6.3 0.5 17.7 64.2 4% 
FP 6 60.9 50.9 48.4 1.2 161.5 7.4 10.0 8.0 0.2 25.6 187.1 11% 
FP 7 114.0 64.4 67.8 1.6 247.8 8.9 8.7 6.9 0.4 24.9 272.7 17% 
FP 8 39.3 21.8 22.4 0.2 83.7 10.7 9.0 7.1 0.2 27.0 110.7 7% 
FP 9 9.0 1.7 0.8 -- 11.5 4.6 2.8 2.9 -- 10.4 21.9 1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would require 70,962 linear feet of riverbank 
stabilization within mustard white Priority Habitat and SED10 would require 7,233 linear feet of riverbank stabilization 
within that Priority Habitat. 

L-3-2.  Impacts to Mustard White Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the mustard white.  Those impacts are shown in Table L-2 (except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat of 
the mustard white would vary greatly among these combinations, ranging from approximately 55 acres (3% of 
the Priority Habitat) under SED 10/FP 9 to approximately 488 acres (30% of the Priority Habitat) under 
SED 8/FP 7.  Given that activities within aquatic riverine habitat would not directly affect the mustard white’s 
preferred habitat, the principal impacts would result from floodplain soil removal and access road/staging area 
construction in the floodplain.  These floodplain activities would affect approximately 35 acres of Priority 
Habitat under SED 10/FP 9; 97 acres of such habitat under SED 3/FP 3; 123 to 129 acres of such habitat 
under SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8; and 299 acres of such habitat under SED 8/FP 7.  In 
addition, the approximately 71,000 lf riverbank stabilization/remediation in mustard white Priority Habitat 
under all of the combinations of alternatives except SED 10/FP 9 would also impact suitable mustard white 
habitat.  SED 10/FP 9 would involve only approximately 7,200 lf of riverbank stabilization/remediation within 
Priority Habitat.   
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Table L-2. Impacts to Mustard White Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 50.7 9.0 43.2 4.9 63.8 171.5 11% 
SED 5/FP 4 67.9 45.0 123.1 4.9 66.0 306.8 19% 
SED 6/FP 4 69.9 49.2 121.2 4.9 68.5 313.8 19% 
SED 8/FP 7 152.1 99.5 179.1 6.4 50.8 487.9 30% 
SED 9/FP 8 78.4 55.6 132.7 5.0 45.2 317.0 19% 
SED 10/FP 9 26.0 1.7 0.8 3.0 23.6 55.1 3% 
* Includes 1636-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts shown in this table, SED 3 through SED 9 would 
require 70,962 linear feet of riverbank stabilization within mustard white Priority Habitat 
and SED10 would require 7,233 linear feet of riverbank stabilization within that Priority 
Habitat. 

L-3-3.  Impacts to Mustard White Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the mustard white have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table L-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-
water CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  Such impacts 
would range from 1 acre (use of the smaller CDF area in Woods Pond) to 27 acres (use of combination of 
larger Woods Pond CDF area plus backwater BWL_09).  However, this work would occur in open water 
habitats which are not likely to be utilized by this species. Thus, impacts to backwaters and Woods Pond 
under TD 2 are not expected to have a direct impact to the mustard white butterfly, although there is a 
potential for this work to alter the hydrology of the surrounding habitat and indirectly impact this species’ 
habitat. 

TD 3 would have no impact on mustard white habitat, since none of the identified locations for an Upland 
Disposal Facility is within the mapped Priority Habitat for this species.  However, TD 4 and TD 5, if 
implemented at the identified GE-owned property off New Lenox Road, would impact approximately 6 acres 
of the Priority Habitat (which is less than 1% of the overall mustard white habitat in the PSA).   

Table L-3. Impacts to Mustard White Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond A 1.0 (Reach 6) 
Woods Pond B 1.9 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 5.7 (Reach 5B) 
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L-4. Assessment of Take of Mustard White Butterfly 

The attached tables – Table L-4 for the sediment alternatives, Table L-5 for the floodplain alternatives, 
Table L-6 for the selected sediment and floodplain combinations, and Table L- 7 for the treatment disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.   

As shown in Table L-4, except for SED 1 and SED 2, all sediment alternatives would result in a take of 
mustard white butterfly.  Excavation, engineered capping, and thin-layer capping activities in the river and 
backwaters would not result in a take, as the mustard white butterflies inhabit moist, open deciduous 
woodlands and adjacent open areas (emergent wetlands, wet meadows), but not open water habitats.  
However, riverbank remediation and construction of staging areas and access roads through areas that 
contain larval and/or adult food plants, including the 240-acre “core” habitat area defined by NHESP, would 
cause a take of this species through direct mortality, alteration of mustard white habitat, and/or destruction of 
preferred food resources.  The impacts in these areas would likely disrupt the breeding, feeding, and/or 
migratory activity of the mustard white butterfly.   

In addition to causing direct impacts such as those discussed above, the extensive length of riverbank 
remediation in Priority Habitat under SED 3 through SED 9 (approximately 71,000 lf, with approximately 
18,000 lf within the core habitat area) would produce indirect impacts in terms of changes in hydrological 
conditions that could affect the mustard white’s food plants.  As noted by NHESP in comments on GE’s prior 
MESA assessments, “GE’s analysis should not be limited to the acreage of disturbance only, but also take 
into account the post-remediation condition and the ability of that condition to allow for the cuckoo flower to 
persist.”  Examples of changes in hydrologic conditions that could affect the habitats used by the mustard 
white are discussed in Section 5.3.5.4 of the Revised CMS Report.   

Given the combination of these direct and indirect impacts, SED 3 though SED 8 could adversely affect a 
significant portion of the local mustard white population in Reaches 5 and 6.  The direct effects from access 
roads and staging areas in mustard white Priority Habitat under SED 9 are about half of those under SED 3 
through SED 8, and therefore an impact to a significant portion of the population is less likely under SED 9.  
Riverbank remediation, as well as access roads and staging areas, under SED 10 would affect considerably 
less area and thus would not be expected to impact a significant portion of the local mustard white population.  

As shown in Table L-5, all of the floodplain remedial alternatives except for FP 1 would result in a take of the 
mustard white butterfly.  Soil removal activities and access road/staging areas under FP 2 through FP 9 would 
disturb primary habitat for this species within Reach 5 (and, for FP 3 through FP 8, Reach 6).  This take would 
include direct alteration of habitat, removal of food plants and/or their seed bank, or even direct mortality.  
Since FP 2 and FP 9 would affect only 1% of the total Priority Habitat in Reaches 5 and 6 and FP 3 through 
FP 5 would affect only 3 to 5% of that habitat, those alternatives would not be expected to impact a significant 
portion of the local mustard white population.  However, FP 6 and FP 7 would affect a greater percentage of 
the Priority Habitat – 11 to 17%, with 13 to 22% within the identified 240-acre core habitat – and thus would 
impact a significant portion of the local population, particularly considering the additional potential of indirect 
impacts from hydrologic changes as discussed above.  Finally, FP 8 would affect approximately 7% of the 
Priority Habitat and 10% of the core habitat; this is unlikely to be enough to impact a significant portion of the 
local population. 

As shown in Table L-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the mustard white butterfly due to the impacts from the floodplain 
soil removal and access road/staging area impacts, as well as the direct and indirect impacts of the riverbank 
work.  SED 3/FP 3 would impact 11% of the Priority Habitat plus 71,000 lf of riverbank, with 12% of the 
floodplain and 18,000 lf of riverbank impacted within the identified core habitat.  This could be enough to 
impact a significant portion of the local population.  The remaining combinations except for SED 10/FP 9 
would impact 19% to 30% of the Priority Habitat, as well as 71,000 lf of riverbank, with 15 to 25% of the 
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floodplain impacted and approximately 18,000 lf of riverbank impacted within the identified core habitat.  
Given the magnitude of this work, these combinations would impact a significant portion of the local 
population.  Conversely, SED 10/FP 9 would not do so, since it would impact only about 3% of the Priority 
Habitat and considerably less riverbank within that habitat (7,233 lf, with 1,200 lf in the core habitat). 

As shown in Table L-7, the treatment/disposition alternatives with impacts on mapped mustard white Priority 
Habitat are TD 2, TD 4, and TD 5.  The in-water CDF(s) that would be used under TD 2 would impact 1 to 27 
acres of Priority Habitat.  Although this work would occur in open water areas which are not likely to be 
utilized by this species, it would potentially alter the hydrology of the surrounding habitat, which could cause a 
take.  However, even if a take occurred, it would not impact a significant portion of the local population.  The 
construction of a treatment facility under TD 4 or TD 5 at the GE property off New Lenox Road would be 
unlikely to cause a take, since it would affect less than 1% of the total Priority Habitat of this species and 
those impacts would occur within a previously altered open field that does not provide high quality habitat for 
the mustard white. 

It should be noted that the habitat restoration measures described in Section 5.3 of the Revised CMS Report 
would include measures to address impacts to the mustard white butterfly.  These would include the 
replanting or reseeding of altered areas with the host plants of this species.  However, such actions would not 
eliminate the take, nor would they change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation (e.g., garlic mustard), grazing by wildlife such as 
white-tailed deer, disease, improper hydrology, and/or changes in soil characteristics or other environmental 
conditions – could impair the success of any plantings or seed stock.  As a result, such replanting or 
reseeding of host plants would not reliably lessen the impacts of the remedial construction activities on the 
local population of mustard whites where a significant portion of that population would be affected. 
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Table L-4. Assessment of Take of Mustard White under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take; only monitoring.  NA 

SED 3 
through 
SED 8 

Yes.  Riverbank remediation activities 
(affecting ~ 71,000 linear feet [lf] within 
Priority Habitat) and access road/staging 
areas (affecting ~ 56 to 64 acres of such 
habitat) would involve direct impacts 
(disruption) to mustard white Priority 
Habitat, including “core habitat” area 
identified by NHESP.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.   
 

Possibly.  Impacts to this species’ habitat within 
the PSA would occur primarily through 
construction of access roads and staging areas in 
suitable floodplain habitats and from riverbank 
remediation in Priority Habitat.  Access roads and 
staging areas would impact only 3% to 4% of 
total mapped Priority Habitat (~ 5% of identified 
core habitat); however, the extensive length of 
riverbank remediation (~71,000 lf) within the 
Priority Habitat could produce additional direct 
and indirect impacts through direct habitat loss as 
well as alterations to hydrological conditions of 
the riparian habitat that could adversely affect the 
host plants which the local mustard white 
population relies upon.   

SED 9 Yes.  Riverbank remediation activities 
(affecting ~ 71,000 lf within Priority Habitat) 
and access road/staging areas (affecting ~ 
26 acres of such habitat) would involve 
direct impacts (disruption) to mustard white 
Priority Habitat, including the “core habitat” 
area identified by NHESP. This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.   

Unlikely.  Impacts to this species’ habitat within 
the PSA from SED 9 would occur primarily 
through construction of access roads and staging 
areas in suitable floodplain habitats and from 
riverbank remediation in Priority Habitat.  Access 
roads and staging areas would impact roughly 
one-half of the area impacted by SED 3 through 
SED 8, or 1.6% of the total mapped Priority 
Habitat.  While riverbank remediation impacts 
would be the same (~71,000 lf), the reduction in 
access roads along the top of the bank would 
reduce the potential for floodplain hydrologic 
changes that could adversely affect the mustard 
white host plants.   

SED 10 Yes.  Riverbank remediation activities 
(affecting ~ 7,200 lf within Priority Habitat) 
and access road/staging areas (affecting ~ 
15 acres of such habitat) would involve 
direct impacts (disruption) to mustard white 
Priority Habitat, including the “core habitat” 
area identified by NHESP (above New 
Lenox Road). This take would include 
direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.  

No.  Access roads and staging areas under SED 
10 would impact only 1% of the total mapped 
habitat for this species, and riverbank 
remediation would be substantially less than 
under SED 3 through SED 9. 
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Table L-5. Assessment of Take of Mustard White Butterfly under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to approximately 17 acres 
of suitable habitat areas within the mapped 
mustard white Priority Habitat. This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs. Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

No.  This alternative would impact only 1% of 
the total Priority Habitat. 

FP 3 
through  

FP 5  

Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to between 53 and 81 
acres of suitable habitat within the mapped 
mustard white Priority Habitat.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs.  Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

Unlikely.  These alternatives would impact only 
3-5% of the mustard white’s Priority Habitat.  
These percentages increase to between 5% 
and 10% within the identified core habitat.  
However, these impacts do not appear great 
enough to impact a significant portion of the 
local population. 

FP 6 and 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to 187 to 273 acres of 
suitable habitat areas within the mapped 
mustard white Priority Habitat.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs.  Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

Yes.  Approximately 11% to 17% of suitable 
mustard white Priority Habitat would be 
affected by these alternatives.  These 
percentages increase to 13-22% within the 
identified core habitat area.  Considering the 
magnitude of the habitat impacts and the 
potential for invasive species proliferation 
subsequent to the restoration work, these 
alternatives would impact a significant portion 
of the local population. 

FP 8 Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to 111 acres of suitable 
habitat within the mapped mustard white 
Priority Habitat.  This take would include direct 
alteration of habitat and likely destruction of 
preferred food plants, including potential 
mortality to pupae or eggs.  Soil excavation 
would also remove the seed bank of food 
plants in the excavated areas.   

Unlikely.  Approximately 7% of suitable 
mustard white Priority Habitat, including 10% of 
the identified core habitat, would be affected by 
this alternative.  It is not likely that this would 
be sufficient to impact a significant portion of 
the local population.  
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 9 Yes.  Although soil removal activities and 
access road/staging areas would be reduced 
under this alternative, FP 9 would still involve 
direct impacts (disruption) to 22 acres of 
suitable habitat within the mapped mustard 
white Priority Habitat.  This take would include 
direct alteration of habitat and likely destruction 
of preferred food plants, including potential 
mortality to pupae or eggs.  Soil excavation 
would also remove the seed bank of food 
plants in the excavated areas.   

No.  This alternative would impact only about 
1% of the total Priority Habitat of the mustard 
white. 
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Table L-6. Assessment of Take of Mustard White Butterfly under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 2/FP 1 No take due to no action. NA 

SED 3/FP 3 
 

Yes.  This combination of alternatives 
would impact  over 170 acres of 
mapped mustard white Priority Habitat 
(including 97 acres of suitable floodplain 
habitat), plus ~ 71,000 lf of riverbank 
within such habitat.  This take would 
include direct alteration of suitable 
floodplain habitat and likely destruction 
of preferred food plants, including 
potential mortality to pupae or eggs.  
Soil excavation would also remove the 
seed bank of food plants in the 
excavated areas.   

Likely.  This combination would impact 
11% of the total mustard white Priority 
Habitat (including approximately 12% of 
the identified core floodplain habitat), plus 
an extensive length of riverbanks (~71,000 
lf) within that Priority Habitat.  Considering 
the magnitude of the habitat impacts and 
the potential for invasive species 
proliferation subsequent to the restoration 
work, an impact to a significant portion of 
the local population is likely.     

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  These combinations would impact 
over 300 acres of mapped mustard 
white Priority Habitat (including 123 to 
129 acres of suitable floodplain habitat), 
plus ~ 71,000 lf of riverbank within such 
habitat.  This take would include direct 
alteration of suitable floodplain habitat 
and likely destruction of preferred food 
plants, including potential mortality to 
pupae or eggs.  Soil excavation would 
also remove the seed bank of food 
plants in the excavated areas.   

Yes.  These combinations would impact 
nearly 20% of the total mustard white 
Priority Habitat (including approximately 
15% of the identified core floodplain 
habitat), plus an extensive length of 
riverbanks (~71,000 lf) within that Priority 
Habitat.  Considering the magnitude of the 
habitat impacts and the potential for 
invasive species proliferation subsequent 
to the restoration work, an impact to a 
significant portion of the local population 
would be expected.     

SED 8/FP 7 Yes.  This combination would impact 
488 acres of mapped mustard white 
Priority Habitat (including 299 acres of 
suitable floodplain habitat), plus ~ 
71,000 lf of riverbank within such 
habitat.  This take would include direct 
alteration of suitable floodplain habitat 
and likely destruction of preferred food 
plants, including potential mortality to 
pupae or eggs.  Soil excavation would 
also remove the seed bank of food 
plants in the excavated areas.   

Yes.  This combination would impact 
approximately 30% of the total mustard 
white Priority Habitat (including 25% of the 
identified core floodplain habitat), plus an 
extensive length of riverbanks (~71,000 lf) 
within that Priority Habitat.  These impacts 
would adversely affect a significant portion 
of the local population.     
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 10/FP 9 Yes. Although floodplain soil removal 
activities, access road/staging areas, 
and riverbank remediation would be 
reduced, this combination would still 
impact 55 acres of mapped mustard 
white Priority Habitat (including 35 
acres of suitable floodplain habitat) plus 
~7,200 lf of riverbank within the mapped 
mustard white Priority Habitat.  This 
take would include direct alteration of 
habitat and likely destruction of 
preferred food plants, including potential 
mortality to pupae or eggs.  Soil 
excavation would also remove the seed 
bank of food plants in the excavated 
areas.   

No.  This combination would impact only 
about 3% of the total Priority Habitat of the 
mustard white. 
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Table L-7. Assessment of Take of Mustard White Butterfly under Treatment/Disposition (TD) 
Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Possibly.  Although work would be 
performed in open water habitats which 
are not generally utilized by the mustard 
white butterfly, the alteration to the 
hydrology of the surrounding habitats as a 
result of the topographic change could 
result in a take. 

No.  While the extent of the alteration from 
hydrologic changes cannot be defined at 
this time, it is unlikely to adversely impact 
a substantial portion of the mustard white 
habitat. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Unlikely.  These alternatives would impact 
significantly less than 1% of total Priority 
Habitat, and those impacts would occur 
within a previously altered open field that 
does not provide high quality habitat for 
the mustard white. 

No.  Even if there were a take, these 
alternatives would impact less than 1% of 
the total Priority Habitat. 
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M. Ostrich Fern Borer Moth (Papaipema sp. 2 near pterisii) 
MESA Assessment 

M-1. Summary of Species Life Cycle and Habitat Requirements 

The ostrich fern borer moth (Papaipema sp.2 near pterisii) is a member of the family Noctuidae that is 
primarily associated with mature floodplain forests and wooded swamps with moderate to dense stands 
of ostrich fern (Matteucia struthiopteris).  The ostrich fern borer moth is a Species of Special Concern 
under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  This species can be 
recognized by its bright, orange-yellow forewings overlaid with darker, brownish-orange, sometimes with 
pink shading towards the outer wing margins.  The larvae have an orange to orangish-brown head and 
prothorax, and a nondescript, cream-colored body with small black spots and spiracles.  It grows to a 
length of about one inch (Nelson 2010).   

Eggs overwinter on the ostrich fern, and larvae hatch in the spring and then bore exclusively into the 
stalks and/or root system of the ostrich fern as its host food plant.  After the larvae are fully grown, they 
pupate into adult moths in August, and continue their flights through late September in Massachusetts.  
Ostrich fern borer moths do not utilize aquatic habitats. Though the adults may be found along 
streamsides or any forested or edge habitat (e.g., adjacent to wet meadows, shallow marshes, open 
fields), they are more likely to be found in shaded to partially shaded forested floodplain habitats or red 
maple swamps containing the larval host plant species.  Ostrich fern borer moth occurrences have been 
recorded in Berkshire, Hampshire and Hampden Counties (Nelson 2010). 

M-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the ostrich fern borer moth occurs in 
the northern portion of Reach 5A, just downstream of the Holmes Road Bridge, as shown on Figure M-1.  
The Priority Habitat area of the ostrich fern borer moth in Reach 5A comprises 196 acres, of which 176 
acres are located within the lateral boundaries of the PSA.  This Priority Habitat area includes 
approximately 1.3 miles of the main stem of the Housatonic River, several large backwaters, and an 
extensive wetland system associated with Sackett Brook, a perennial tributary stream.  The dominant 
habitats are transitional floodplain forest and red maple swamp (both of which are forested floodplain 
habitats in this area), with interspersed patches of wet meadow, shrub swamp, emergent marsh, and 
vernal pools.   

According to  2010 NHESP database information, additional Priority Habitat for the ostrich fern borer 
moth occurs downstream of Woods Pond Dam within Reach 7, at the confluence of Hop Brook and the 
Housatonic River, as shown on Figure M-2.  The total Priority Habitat area of the ostrich fern borer moth 
in Reach 7 comprises approximately 169 acres.  It includes approximately 1.8 miles of the main stem of 
Housatonic River and the adjacent floodplain.  The mapped floodplain habitat adjacent to the River is 
dominated by deciduous wooded swamp and shrub swamp.   

Based on consideration of the Priority Habitat mapping and the life-cycle characteristics of the ostrich fern 
borer moth, two distinct populations of ostrich fern borer moths have been identified for this assessment – 
one in Reach 5A and one in Reach 7.  Information on documented home ranges or dispersal distances 
for this species is not available; however, the flight distances of moths are typically limited compared to 
those of birds or of certain other flying invertebrates known for longer flights (painted ladies, monarch 
butterflies), and this species is not documented to migrate seasonally.  In addition, literature reviews for 
this species indicate that the larvae of this species are restricted to habitats with moderate to dense 
stands of ostrich fern, and the adults are usually in close proximity to these areas.  Given these 
characteristics, the migration capability of this species is far exceeded by the nearly 10 miles of river 
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corridor that separates the two mapped Priority Habitat areas and which is fragmented by agriculture, 
roads, and development.  Accordingly, the moths in the Reach 7 Priority Habitat are considered to 
constitute a separate local population from those in the Reach 5A Priority Habitat.   

For both populations, the distribution of larvae and adults throughout the mapped Priority Habitat, other 
than the in-stream and backwater areas not utilized by this species, was assumed to be uniform across 
the suitable floodplain habitat, since there is no available information indicating a greater density in 
particular portions of that habitat.   

M-3. Impacts of Remedial Alternatives on Ostrich Fern Borer Moth Habitat 

M-3-1. Impacts to Ostrich Fern Borer Moth Habitat from Individual Sediment and Floodplain Alternatives 

Table M-1 summarizes the areal extent of work within ostrich fern borer moth Priority Habitat in 
Reaches 5 and 6 for the individual sediment and floodplain remedial alternatives.  SED 3 through SED 10 
would impact the Priority Habitat of this species through sediment removal (with capping or backfilling) in 
Reach 5A and, under SED 6 through SED 9, thin-layer capping or sediment removal in adjacent 
backwaters.  SED 3 through SED 9 would impact approximately 18 to 25 acres of mapped Priority Habitat 
in Reach 5A, representing 9-13% of the mapped Priority Habitat, while SED 10 would impact 
approximately 7 acres (4%) of Priority Habitat.  Ostrich fern borer moths, however, do not utilize aquatic 
habitat.  Therefore, in-river and backwater remediation activities, even if conducted within the mapped 
Priority Habitat, would not directly impact this species. However, the access road/staging area 
construction and riverbank stabilization/remediation that are part of the sediment alternatives would 
impact this species.  Considering only access road/staging area impacts, 2 acres of Priority Habitat would 
be impacted under SED 9 and SED 10, while 8 acres Priority Habitat would be impacted under SED 3 
through SED 8.  In addition, SED 3 through SED 9 would also each require approximately 16,800 linear 
feet (lf) of riverbank stabilization/remediation within Priority Habitat, and SED 10 would require 
approximately 3,000 lf of riverbank stabilization/remediation within Priority Habitat. 

Within Reach 5, the impacts of the floodplain remediation alternatives on ostrich fern borer moth Priority 
Habitat would vary considerably among alternatives.  FP 2 and FP 9 would impact between 7 and 8 acres 
(4%) of mapped Priority Habitat; FP 3 and FP 5 would impact approximately 15 acres (8%) of mapped 
Priority Habitat; FP 4, FP 6, and FP 8 would impact 22 to 37 acres (11 to 19%) of mapped Priority Habitat; 
and FP 7 would impact approximately 61 acres (31%) of mapped Priority Habitat.  The ostrich fern borer 
moth prefers mature floodplain forest and forested wetlands with ostrich fern, in a shaded to partially 
shaded microhabitat.  Soil excavation, backfilling, clearing, and/or grubbing of floodplain areas that 
currently support the growth of host plants (i.e., ostrich fern) would result in direct impacts to this species 
through removal of those plants, direct mortality of any eggs or larvae present in them, and elimination of 
the shaded microclimates preferred by the adults of this species.  In addition, soil excavation is likely to 
remove the seed bank of the host/food plants.  
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Table M-1. Impacts to Ostrich Fern Borer Moth Priority Habitat by Remedial Alternative in 
Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access 

Grand 
Total 

(Acres) 

% of Total 
Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 11.7 -- -- -- 11.7 8.4 -- -- -- 8.4 20.2 10% 
SED 4 15.8 -- -- -- 15.8 8.4 -- -- -- 8.4 24.2 12% 
SED 5 15.8 -- -- -- 15.8 8.4 -- -- -- 8.4 24.2 12% 
SED 6 16.3 -- -- -- 16.3 8.4 -- -- -- 8.4 24.7 13% 
SED 7 16.3 -- -- -- 16.3 8.4 -- -- -- 8.4 24.7 13% 
SED 8 16.6 -- -- -- 16.6 8.4 -- -- -- 8.4 25.0 13% 
SED 9 16.2 -- -- -- 16.2 1.8 -- -- -- 1.8 18.0 9% 
SED 10 5.5 -- -- -- 5.5 1.8 -- -- -- 1.8 7.4 4% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 6.1 -- -- -- 6.1 1.2 -- -- -- 1.2 7.3 4% 
FP 3 11.9 -- -- -- 11.9 3.0 -- -- -- 3.0 14.8 8% 
FP 4 18.7 -- -- -- 18.7 3.0 -- -- -- 3.0 21.7 11% 
FP 5 13.3 -- -- -- 13.3 1.8 -- -- -- 1.8 15.1 8% 
FP 6 35.3 -- -- -- 35.3 2.1 -- -- -- 2.1 37.4 19% 
FP 7 58.3 -- -- -- 58.3 2.2 -- -- -- 2.2 60.5 31% 
FP 8 25.3 -- -- -- 25.3 3.0 -- -- -- 3.0 28.3 15% 
FP 9 6.2 -- -- -- 6.2 1.3 -- -- -- 1.3 7.6 4% 

1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 16,756 linear feet 
of riverbank stabilization/remediation within ostrich fern borer moth Priority Habitat and SED 10 would 
require 2,990 linear feet of riverbank stabilization/remediation within that Priority Habitat.   

 

In Reach 7, no impacts to ostrich fern borer moth Priority Habitat from remediation or access road/staging 
area construction would occur under any of the sediment alternatives or under any of the floodplain 
alternatives except for FP 7.  Under FP 7, approximately 2 acres of ostrich fern borer moth Priority Habitat 
would be impacted due to soil excavation and the construction of two short access roads.  Approximately 
half of these impacts would occur in agricultural fields situated along the Priority Habitat boundary, with 
only two small impact areas totaling approximately 1 acre situated within suitable ostrich fern borer moth 
habitat.   

M-3-2. Impacts to Ostrich Fern Borer Moth Habitat from Combinations of Remedial Alternatives  

In addition to assessing the impacts of remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on 
the Priority Habitat of the ostrich fern borer moth.  For the Priority Habitat in Reach 5, those impacts are 
shown in Table M-2 (except for the combination of SED 2/FP 1, which does not involve any remedial 
construction activities).  Total impacts to the Priority Habitat of the ostrich fern borer moth would vary 
considerably among these combinations, ranging from approximately 15 acres (8% of the Priority Habitat) 
under SED 10/FP 9 to approximately 78 acres (40% of the Priority Habitat) under SED 8/FP 7.  However, 
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given that aquatic riverine impacts would not directly affect the ostrich fern borer moth’s preferred habitat, 
the principal impacts would result from floodplain soil removal and access road/staging area construction.  
These floodplain activities would affect approximately 9 acres of suitable floodplain habitat within the 
Priority Habitat under SED 10/FP 9; 21 to 30 acres of such habitat under SED 3/FP 3, SED 5/FP 4, SED 
6/FP 4, and SED 9/FP 8; and 62 acres of such habitat under SED 8/FP 7.  In addition, the approximately 
16,800 lf  of riverbank stabilization/remediation work within ostrich fern borer moth Priority Habitat under 
all of the combinations of alternatives except SED 10/FP 9 would impact suitable ostrich fern borer moth 
habitat.  SED 10/FP 9 would involve only approximately 3,000 lf of riverbank stabilization/remediation 
work within ostrich fern borer moth Priority Habitat.  

Table M-2. Impacts to Ostrich Fern Borer Moth Priority Habitat from Combinations of Sediment 
and Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access 
& 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 23.6 -- -- -- 8.9 32.4 17% 
SED 5/FP 4 34.5 -- -- -- 7.6 42.1 22% 
SED 6/FP 4 35.0 -- -- -- 7.6 42.6 22% 
SED 8/FP 7 74.0 -- -- -- 3.4 77.5 40% 
SED 9/FP 8 41.6 -- -- -- 4.3 45.8 23% 
SED 10/FP 9 11.7 -- -- -- 3.1 14.9 8% 

* Includes 196-acre Priority Habitat between the Confluence and Woods Pond 
Dam.   

Note:  In addition to the impacts shown above, all combinations except SED 
10/FP 9 would require 16,756 linear feet of riverbank stabilization/remediation 
within ostrich fern borer moth Priority Habitat.  SED 10/FP 9 would require 2,990 
linear feet of riverbank stabilization/remediation within that Priority Habitat.   

 

In Reach 7, no impacts to ostrich fern borer moth habitat from remediation or access road/staging area 
construction would occur under any of the combinations of alternatives except SED 8/FP 7.  The impacts 
of that combination would consist of approximately 2 acres of impact to ostrich fern borer moth Priority 
Habitat from soil excavation and the construction of two short access roads in the floodplain.  As stated 
above, about half of these impacts would occur in agricultural fields situated along the Priority Habitat 
boundary, with approximately 1 acre of impact situated within suitable ostrich fern borer moth habitat 
(forested floodplain).   

M-3-3. Impacts to Ostrich Fern Borer Moth Habitat from Treatment/Disposition Alternatives  

There would be no impacts to ostrich fern borer moth Priority Habitat from any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

M-4. Assessment of Take of Ostrich Fern Borer Moth 

The attached tables – Table M-3 for the sediment alternatives, Table M-4 for the floodplain alternatives, 
and Table M-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be 
likely to impact a significant portion of the local population of this species.   
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As shown in Table M-3, SED 3 through SED 10 would result in a take of ostrich fern borer moth in 
Reach 5.  While the in-river remedial work under those alternatives (affecting approximately 6 to 16 acres 
of Priority Habitat) would not directly impact ostrich fern borer moth, which does not live in aquatic 
habitats, these alternatives would also impact approximately 8 acres (under SED 3 through SED 8) and 
approximately 2 acres (under SED 9 and SED 10) of the floodplain within suitable habitat for this species 
due to access road/staging area construction.  In addition SED 3 through SED 9 would also impact 
16,800 lf of riverbank, and SED 10 would impact approximately 3,000 lf of riverbank.  These activities 
would cause a take of this species through direct alteration of borer moth habitat and likely destruction of 
preferred food plants, including mortality to eggs or larvae present in those plants.   

SED 3 through SED 10 would not impact a significant portion of the ostrich fern borer moth local 
population in Reach 5.  Most of the impacts would occur within the river and backwaters and would not 
directly impact suitable ostrich fern borer moth habitat; the floodplain alterations associated with 
construction of access and staging facilities in suitable habitat for this species would affect only 1% to 5% 
of the Reach 5 Priority Habitat.    

As shown in Table M-4, all of the floodplain remedial alternatives except for FP 1 would result in a take of 
the ostrich fern borer moth in Reach 5.  These alternatives involve soil removal and access road/staging 
area construction that would disturb between 7 and 61 acres of mapped Priority Habitat, including 
substantial area of forested floodplain preferred by this species.  This take would include direct alteration 
of this forested floodplain habitat, removal of host (ostrich fern) food plants required by the larval stage of 
the species, direct mortality of eggs and larvae present, and elimination of the shaded microclimate 
preferred by adults of the species.  Soil excavation is also likely to remove the seed bank of the food 
plants. 

FP 2 and FP 9, which would affect only 4% of the total Priority Habitat in Reach 5, would not impact a 
significant portion of the local population since substantial areas of forested floodplain used by this 
species would remain undisturbed.  FP 3 and FP 5 would affect 8% of the total Priority Habitat in 
Reach 5, but for similar reasons would be unlikely to impact a significant portion of the local borer moth 
population.  FP 4 (affecting 11% of the Priority Habitat) could impact a significant portion of the Reach 5 
local population, FP 6 and FP 8 (affecting 15% to 19% of the Priority Habitat) would likely impact a 
significant portion of the local population, and FP 7 (affecting 31% of the Priority Habitat) would impact a 
significant portion of that population.  Much of the work for these alternatives would occur within forested 
floodplains used extensively by both adults and larvae of the species as preferred habitat.  Growth of 
invasive plant species that out-compete the host plant ostrich fern and greater reduction of host plant 
seed bank would be more likely to occur as the acreages of disturbance to suitable ostrich fern borer 
moth habitat increase.  Moreover, loss of shaded microclimates preferred by this species and its host 
plant would further contribute to impacts on a significant portion of the local population.   

Within Reach 5, as shown in Table M-5, all combinations of sediment and floodplain alternatives (except 
SED 2/FP 1) would involve a take of ostrich fern borer moths for the same reasons given for their SED 
and FP components.  SED 3/FP 3 would impact approximately 17% of the Priority Habitat, with most of 
those impacts (21 acres) associated with remediation and access road/staging area construction within 
suitable floodplain habitat for this species.  In addition, the approximately 16,800 linear feet of riverbank 
remediation in Priority Habitat under SED 3/FP 3 would have direct impacts and potential indirect impacts 
(e.g., changes in floodplain hydrology) on the habitats that support the ostrich fern borer moth.  It is thus 
possible that SED 3/FP 3 would impact a significant portion of the local population.  SED 5/FP 4, 
SED 6/FP 4, and SED 9/FP 8 would have somewhat greater impacts.  These combinations would impact 
approximately 22 to 23% of the Priority Habitat, with impacts to suitable floodplain habitats increased to 
approximately 26 to 30 acres.  Again, the approximately 16,800 linear feet of riverbank remediation in 
Priority Habitat under this combination would also have direct impacts and potential indirect impacts (e.g., 
changes in floodplain hydrology) on the habitats that support this species.  It is likely that the impacts of 
these combinations of alternatives would be extensive enough to affect a significant portion of the local 
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population.  SED 8/FP 7 would impact approximately 40% of the Priority Habitat, with most of those 
impacts (62 of the 78 acres of impacted Priority Habitat) occurring within suitable floodplain habitat for this 
species.  Thus, that combination would impact a significant portion of the local population in Reach 5.  
Finally, SED 10/FP 9 would not impact a significant portion of the local population, since that combination 
would involve more limited impacts, affecting 8% of the total mapped Priority Habitat, with 9 acres in 
suitable floodplain habitat.   

In Reach 7, only FP 7, individually and in combination with SED 8/FP 7, would result in a take of ostrich 
fern borer moth.  Approximately 2 acres of Priority Habitat, approximately one acre of which consists of 
suitable forested floodplain habitat, would be impacted, removing host food plants and causing direct 
mortality to any eggs or larvae present, as well as likely removing seed bank of the food plants present in 
the suitable habitat area.  However, the impacts to suitable forested floodplain habitat would affect less 
than 1% of the total Priority Habitat, and would not impact a significant portion of the Reach 7 local 
population.  

Habitat restoration measures to attempt to address impacts to the ostrich fern borer moth would not 
eliminate the take, nor would they change the above conclusions regarding the extent of population 
impacts.  Such measures would primarily consist of the replanting or reseeding, if feasible, of impacted 
areas with the host and food plants of this species (ostrich fern).  Numerous factors – including invasive 
species proliferation, grazing by wildlife, disease, improper hydrology, changes in soil characteristics, or 
other environmental conditions--could impair the success of the replanting effort.  Most importantly, the 
host plants for the larvae (i.e., ostrich fern), as well as the adult moths, prefer a shaded or partially 
shaded microclimate under a mature tree canopy.  These conditions would not be available unless and 
until a mature forest returns.  As a result, replanting or reseeding efforts would not reliably result in 
lessening the impacts of the remedial construction activities on the Reach 5 local population where a 
significant portion of that population would be affected. 
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Table M-3. Assessment of Take of Ostrich Fern Borer Moth Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 8 

Yes in Reach 5.  Although the majority of 
impacts under these alternatives would 
occur within the river and backwaters, 
which are not used by ostrich fern borer 
moths, impacts from access roads/staging 
areas and bank stabilization would result in 
a take.  Under these alternatives, 8 acres of 
access roads/staging areas would be 
constructed along the top of bank and 
through forested floodplains, and 
approximately 16,800 linear feet (lf) of 
riverbank stabilization/remediation in 
Priority Habitat would occur.  All of these 
activities would result in a take of this 
species consisting of direct alteration of 
habitat and likely destruction of preferred 
food plants, including mortality to eggs or 
larvae present in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under these 
alternatives would impact 12 to 13% of the 
Priority Habitat.  However, most of these 
impacts would occur with within the river 
and backwaters and thus would not directly 
impact ostrich fern borer moth habitat.  
Access road/staging area construction 
would affect only 4% of Priority Habitat for 
all alternatives; and the riverbank work 
would not be sufficient to impact a 
significant portion of the local population.  
 
 
 
 
 
 
 
 
NA for Reach 7.   

SED 9 Yes in Reach 5.  Although the majority of 
impacts would occur within the river and 
backwaters, which are not used by ostrich 
fern borer moths, the construction of 2 
acres of access roads/staging areas along 
the top of bank and through forested 
floodplains would result in a take.  In 
addition, approximately 16,800 lf of 
riverbank stabilization/remediation in 
Priority Habitat, would result in a take of 
this species.  These takes would include 
direct alteration of habitat and likely 
destruction of preferred food plants, 
including mortality to eggs or larvae present 
in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under this 
alternative would impact approximately 9% 
of the Priority Habitat, but most of these 
impacts would be to the riverine habitat, 
which is not used by the ostrich fern borer 
moth.  This alternative would affect only 
approximately 2 acres (1% of the Priority 
Habitat) of suitable habitat for this species 
due to construction of support facilities. 
 
 
 
 
 
 
 
NA for Reach 7. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Although the majority of 
impacts would occur within the river and 
backwaters, which are not used by ostrich 
fern borer moths, the construction of 2 
acres of access roads/staging areas along 
the top of bank and through forested 
floodplains would result in a take.  In 
addition, approximately 3,000 lf of riverbank 
stabilization/remediation in Priority Habitat 
would result in a take of this species.  
These takes would include direct alteration 
of habitat and likely destruction of preferred 
food plants, including mortality to eggs or 
larvae present in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under this 
alternative would impact approximately 4% 
of the Priority Habitat, but most of these 
impacts would be to the riverine habitat, 
which is not used by the ostrich fern borer 
moth.  This alternative would affect only 
approximately 2 acres (1% of the Priority 
Habitat) of suitable habitat for this species 
due to construction of support facilities. 
 
 
 
 
 
 
NA for Reach 7. 
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Table M-4. Assessment of Take of Ostrich Fern Borer Moth Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and 
FP 9 

Yes in Reach 5.  These alternatives would 
directly impact 7 to 8 acres of Priority 
Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat. 

No in Reach 5.  Under these alternatives, 
only 4% of the mapped Priority Habitat of 
ostrich fern borer moth would be impacted.  
There would be sufficient areas of forested 
floodplain where this species would remain 
undisturbed.  Therefore, these alternatives 
would not result in an impact to a 
significant portion of the local population. 
 
 
 
 
 
NA for Reach 7.  

FP 3 and  
FP 5 

Yes in Reach 5.  These alternatives would 
directly impact 15 acres of Priority Habitat 
in the floodplain.  Remedial construction 
activities would result in a take of this 
species through the removal of the host 
plants (ostrich fern) required by the larval 
stage of this species, the destruction of any 
eggs or larvae present in those plants, and 
elimination of the shaded microclimates 
preferred by the adults of this species.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat. 

Unlikely in Reach 5.  These alternatives 
would impact 8% of the mapped Priority 
Habitat for ostrich fern borer moth.  There 
would be substantial areas of forested 
floodplain where this species would remain 
undisturbed.  Therefore, these alternatives 
would likely not result in an impact to a 
significant portion of the local population. 
 
 
 
 
 
NA for Reach 7.  

FP 4 Yes in Reach 5.  This alternative would 
directly impact approximately 22 acres of 
Priority Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
 

Possibly in Reach 5.  These alternatives 
would impact 11% of the mapped Priority 
Habitat for ostrich fern borer moth.  Impacts 
would occur within areas of forested 
floodplain that provide suitable habitat for 
this species, and may result in an impact to 
a significant portion of the local population. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

No in Reach 7 due to no work within the 
mapped Priority Habitat. 

NA for Reach 7.  

FP 6 and 
FP 8 

Yes in Reach 5.  These alternatives would 
directly impact 28 to 37 acres of Priority 
Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Likely in Reach 5.  Remediation under 
these alternatives would impact 15% to 
19% of Priority Habitat.  These impacts 
would occur within forested floodplains 
used as preferred habitat by this species as 
both adults and larvae.  Considering the 
magnitude of the habitat impacts and the 
potential for invasive species proliferation 
subsequent to the restoration work, an 
impact to a significant portion of the local 
population is likely under these 
alternatives.  
NA for Reach 7. 

FP 7 Yes in Reach 5.  FP 7 would directly impact 
61 acres of Priority Habitat in the 
floodplain.  Remedial construction activities 
would result in a take of this species 
through the removal of the host plants 
(ostrich fern) required by the larval stage of 
this species, the destruction of any eggs or 
larvae present in those plants, and 
elimination of the shaded microclimates 
preferred by the adults of this species.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   
Yes in Reach 7.  FP 7 would impact 
approximately 1 acre of forested floodplain 
through removal of soils and larval host 
plants.  This take would include direct 
alteration of habitat and likely destruction of 
preferred food plants, including mortality to 
any eggs or larvae present.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   

Yes in Reach 5.  Remediation under FP 7 
would impact approximately 31% of the 
Priority Habitat in Reach 5.  These impacts 
would occur within forested floodplains 
used as preferred habitat by this species as 
both adults and larvae.  Considering the 
magnitude of the habitat impacts, loss of 
shaded microclimates and larval host 
plants, and the potential for invasive 
species proliferation subsequent to the 
restoration work, an impact to a significant 
portion of the local population would occur 
under this alternative. 
No in Reach 7.  Remediation under FP 7 
would impact only about one acre of the 
available habitat (less than 1% of mapped 
Priority Habitat), leaving extensive areas of 
forested floodplain where this species 
could remain undisturbed.   
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Table M-5. Assessment of Take of Ostrich Fern Borer Moth Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3  
 

Yes in Reach 5.  This combination of 
alternatives would affect a total of 32 acres 
of Priority Habitat, including 21 acres due to 
floodplain soil removal and access 
road/staging area construction within 
suitable floodplain habitat for this species, 
plus approximately 16,800 lf of riverbank 
stabilization/ remediation work within Priority 
Habitat.  The floodplain and riverbank work 
would cause a take through the removal of 
the host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of food 
plants.    
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Possibly in Reach 5.  This combination 
would impact 17% of the mapped Priority 
Habitat in Reach 5, with most of those 
impacts occurring within suitable 
floodplain habitat   It is possible that those 
impacts, together with the 16,800 lf of 
riverbank stabilization/remediation work 
within Priority Habitat, would be extensive 
enough to affect a significant portion of 
the local population due to elimination of 
suitable habitat, direct mortality of some 
life stages, potential changes in floodplain 
hydrology, and the potential for invasive 
species colonization of the restored areas. 
 
 
 
NA for Reach 7.    

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

 

Yes in Reach 5.  These combinations would 
affect a total of 42 to 46 acres of Priority 
Habitat, including 26 to 30 acres due to 
floodplain soil removal and access 
road/staging area construction within 
suitable floodplain habitat for this species, 
plus approximately 16,800 lf of riverbank 
stabilization/remediation work within Priority 
Habitat.  The floodplain and riverbank work 
would cause a take through the removal of 
the host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of food 
plants.  
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Likely in Reach 5.  These combinations 
would alter 22 to 23% of the mapped 
Priority Habitat in Reach 5, with most of 
those impacts occurring within suitable 
floodplain habitat   It is likely that those 
impacts, together with the 16,800 lf of 
riverbank stabilization/remediation work 
within Priority Habitat, would affect a 
significant portion of the local population 
due to elimination of suitable habitat, 
direct mortality of some life stages, 
potential changes in floodplain hydrology, 
and the potential for invasive species 
colonization of the restored areas. 
 
 
 
NA for Reach 7.   

SED 8/FP 7 Yes in Reach 5.  This combination would 
affect a total of 78 acres of Priority Habitat, 
including 62 acres due to floodplain soil 
removal and access road/staging area 
construction within suitable floodplain 
habitat for this species, plus approximately 
16,800 lf of riverbank stabilization/ 
remediation work within Priority Habitat.  
The floodplain and riverbank work would 
cause a take through the removal of the 
host plants (ostrich fern) required by the 

Yes in Reach 5.  This combination would 
impact approximately 40% of the mapped 
Priority Habitat in Reach 5, with most of 
those impacts occurring within suitable 
floodplain habitat   Those impacts, 
together with the 16,800 lf of riverbank 
stabilization/remediation work within 
Priority Habitat, would be extensive 
enough to impact a significant portion of 
the local population due to elimination of 
suitable habitat, direct mortality of some 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of 
food/host plants.  
 
Yes in Reach 7.  This combination would 
impact approximately 1 acre of forested 
floodplain through removal of soils and host 
plants. This take would include direct 
alteration of habitat and likely destruction of 
preferred food/host plants, including 
mortality to any eggs or larvae present. Soil 
excavation is also likely to remove the seed 
bank of food plants.   

life stages, potential changes in floodplain 
hydrology, and the potential for invasive 
species colonization of the restored areas. 
 
 
 
No in Reach 7.  Remediation under this 
combination would impact only about one 
acre of the available suitable habitat (less 
than 1% of total Priority Habitat), leaving 
extensive areas of forested floodplain 
where this species could remain 
undisturbed.   

SED 10/FP 9 Yes in Reach 5.  This combination would 
affect a total of 15 acres of Priority Habitat, 
including 9 acres due to floodplain soil 
removal and access road/staging area 
construction within suitable floodplain 
habitat for this species, plus approximately 
3,000 lf of riverbank stabilization/ 
remediation work within Priority Habitat.  
The floodplain and riverbank work would 
cause a take through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of 
food/host plants.  
 
No in Reach 7 due to no work within 
mapped Priority Habitat.   

No in Reach 5.  This combination would 
impact 8% of the mapped Priority Habitat 
in Reach 5, with 9 acres of impact to 
suitable floodplain habitat, and the 
riverbank work would affect only about 
3,000 lf within Priority Habitat.  Under this 
combination, there would still be extensive 
forested floodplain habitat available.  
Therefore, this combination would not 
result in an impact to a significant portion 
of the local population. 
 
 
 
 
 
 
NA for Reach 7.   
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N. Rapids Clubtail (Gomphus quadricolor) MESA Assessment 

N-1. Summary of Species Life Cycle and Habitat Requirements 

Rapids clubtail (Gomphus quadricolor) dragonflies are typically found in or near clear, cold streams and rivers 
that have intermittent segments of rocks and rapids.  It is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Limited information exists on the life cycle of the rapids 
clubtail in Massachusetts, although it is assumed that they share many of the same characteristics of other 
clubtails.  The larvae of the rapids clubtail can typically be found in shallow pools located downstream of 
rapids, and these pools often contain Typha or other emergent plants (Walker 1958).  Larvae are found just 
beneath the surface of the sediment, where they develop over at least a year-long period, possibly two to 
three years.  Larvae are ambush predators, attacking passing invertebrates or even small fish and tadpoles 
from the substrate.  When ready to emerge as adults, larvae climb onto vegetation along the stream bank or 
onto exposed rocks at the edge of the stream and push out of the exoskeleton, and adults emerge.  The 
newly emerged adults then fly inland as soon as possible to avoid predation or potential damage from 
raindrops or fallen debris (NHESP 2008) until the exoskeleton hardens and they are capable of flying swiftly.  
Adult males return to the river, preferring the swifter sections of the river, where they will typically perch on 
rocks mid-stream or along the banks.  Adult females spend a majority of their lives in forested areas away 
from the river, returning for a brief period when they are ready to mate and lay their eggs.  The flight period of 
the rapids clubtail is relatively short, and occurs in June and early July.  Adult rapids clubtails are short-lived, 
generally living 3 or 4 weeks.  This family is mainly a “short flight” species; they need substantial perching 
places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid females 
lay eggs by touching their abdomens to the water surface, which is normally done in the faster flowing 
sections of the river where there are rapids.  The eggs are then carried downstream from the rapids to 
shallow pools, where the eggs incubate for a period of at least 5 days and possibly up to a month (COSEWIC 
2008) to hatch into larvae which re-initiate the life cycle.   

N-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, Priority Habitat of the rapids clubtail extends from the 
southern portion of Reach 5A, through all of Reach 5B, and into the northern part of Reach 5C.  The mapped 
Priority Habitat for this species is shown on Figure N-1 at the end of this section.  The overall mapped Priority 
Habitat of the rapids clubtail dragonfly is 208 acres, of which 166 acres are located within the lateral 
boundaries of the PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the 
banks for eclosion (emergence as adults).  The areal extent of adult habitat is broader and includes the main 
stem of the river, backwaters, floodplain and some adjacent upland forests or scrubland.  The NHESP Priority 
Habitat designation extends into these areas.  This species needs trees in the adult stage, so areas where the 
stream corridor is densely forested offer the best habitat for this species, but they can also be found in fields 
and open areas.  No Priority Habitat for the rapids clubtail is mapped in Reach 6, 7, or 8. 

Based on the Priority Habitat mapping and the life-cycle characteristics of the rapids clubtail, the larvae and 
adults of this species within the Priority Habitat in Reach 5 constitute the local population.  The distribution of 
larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform across that 
habitat, since we have no information indicating a greater density in particular portions of that habitat.  The 
preference of adult females for forested areas to roost in suggests that impacts to forested communities may 
be more detrimental than impacts to other terrestrial habitat types.  
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N-3. Impacts of Remedial Alternatives on Rapids Clubtail Habitat 

N-3-1. Impacts to Rapids Clubtail Priority Habitat from Individual Sediment and Floodplain Alternatives 

Table N-1 summarizes the areal extent of impacts within rapids clubtail habitat for all the individual sediment 
and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 and SED 2 involve no 
construction activities.  SED 3 would impact a total of approximately 18 acres of rapids clubtail habitat, 
representing approximately 9% of the overall Priority Habitat between the Confluence and Woods Pond.  
SED 4 through SED 9 would impact a total of 38 to 54 acres of Priority Habitat, representing 18% to 26% of 
the overall Priority Habitat in this vicinity.  SED 10 would impact approximately 3 acres of Priority Habitat, 
approximately 1% of the overall Priority Habitat in this vicinity.  Work within the river channel would directly 
affect the habitat for the rapids clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank 
stabilization/remediation over approximately 29,000 linear feet (lf) of riverbank within Priority Habitat and 
SED 10 would involve approximately 1,900 lf of riverbank stabilization/remediation within that habitat.  Those 
activities could affect the suitability of the banks for the emergence of adults.  The access roads and staging 
areas within the Priority Habitat would affect floodplain areas used by adults of this species for perching, 
resting, and feeding.    

The floodplain alternatives would affect rapids clubtail habitat primarily through removal of trees needed by 
adults, with the extent of impact proportional to the extent of clearing for remediation and supporting facilities.  
Although rapids clubtails can be found in open habitats, impacts to additional community types would be less 
severe but still represent impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, 
FP 2 and FP 9 would impact 1% to 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 
through FP 5 would impact 6 to 10% of that habitat, FP 8 would impact 13% of that habitat, and FP 6 and 
FP 7 would impact 27% and 34% of that habitat, respectively.  Under some alternatives, substantial portions 
of these impacted areas contain forested habitat (the primary habitat for the adults of this species).  The 
impacted forested areas range from <1 acre under FP 2 to approximately 27 acres under FP 7. 

Table N-1. Impacts to Rapids Clubtail Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 0.1 -- -- -- 0.1 0.2 17.5 0.4 -- 18.1 18.1 9% 
SED 4 0.1 28.8 -- -- 28.8 0.1 18.4 0.4 -- 19.0 47.8 23% 
SED 5 0.1 28.8 -- -- 28.8 0.1 18.4 0.4 -- 19.0 47.8 23% 
SED 6 0.1 33.0 -- -- 33.1 0.1 18.5 0.4 -- 19.0 52.1 25% 
SED 7 0.1 33.0 -- -- 33.1 0.1 18.4 0.4 -- 19.0 52.1 25% 
SED 8 0.1 34.9 -- -- 35.0 0.1 18.4 0.4 -- 19.0 54.0 26% 
SED 9 0.1 33.0 -- -- 33.1 0.0 4.9 -- -- 4.9 38.0 18% 
SED 10 0.1 -- -- -- 0.1 0.1 2.6 -- -- 2.6 2.7 1% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- 0.8 -- -- 0.8 -- 1.8 -- -- 1.8 2.6 1% 
FP 3 -- 7.9 0.0 -- 7.9 -- 4.7 0.0 -- 4.8 12.7 6% 
FP 4 -- 14.4 0.0 -- 14.4 -- 6.4 0.0 -- 6.4 20.8 10% 
FP 5 -- 10.1 0.3 -- 10.4 -- 4.5 0.1 -- 4.7 15.1 7% 
FP 6 0.3 48.0 0.4 -- 48.7 0.0 7.8 0.0 -- 7.8 56.5 27% 
FP 7 0.9 61.9 1.1 -- 63.9 -- 6.4 0.0 -- 6.4 70.4 34% 
FP 8 -- 20.1 0.3 -- 20.4 -- 7.0 0.0 -- 7.0 27.4 13% 
FP 9 -- 1.7 0.0 -- 1.8 -- 1.7 0.0 -- 1.7 3.5 2% 

1. In addition to the impacts listed in this table, SED 3 through SED 9 would each require 29,466 lf of riverbank 
stabilization/remediation within rapids clubtail Priority Habitat and SED 10 would require 1,908 lf of riverbank 
stabilization/remediation within Priority Habitat. 

 
N-3-2.  Impacts to Rapids Clubtail Priority Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the rapids clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table N-2.  Total impacts to Priority Habitat of 
the rapids clubtail would vary greatly among these combinations, ranging from less than 6 acres (<3% of the 
Priority Habitat) under SED10/FP 9 to approximately 110 acres (53% of the Priority Habitat) under SED 8/ 
FP 7.   

Table N-2. Impacts to Rapids Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 0.1 7.9 0.0 -- 21.0 28.9 14% 
SED 5/FP 4 0.1 43.2 0.0 -- 19.9 63.2 30% 
SED 6/FP 4 0.1 47.4 0.0 -- 20.0 67.4 32% 
SED 8/FP 7 1.0 96.2 1.1 -- 11.7 110.0 53% 
SED 9/FP 8 0.1 53.2 0.3 -- 9.7 63.2 30% 
SED 10/FP 9 0.1 1.7 0.0 -- 3.7 5.5 3% 

* Includes 208-acre Priority Habitat between the Confluence and Woods Pond Dam. 

Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 29,466 lf of riverbank stabilization/remediation within Priority Habitat, and 
SED 10/FP 9 would require 1,908 lf of riverbank stabilization/remediation within Priority 
Habitat.    

 
N-3-3.  Impacts to Rapids Clubtail Priority Habit from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the rapids clubtail have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
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impacts are shown in Table N-3.  TD 2 and TD 3 would have no impact on rapids clubtail habitat, as none of 
the identified locations for a Confined Disposal Facility or an Upland Disposal Facility are within the mapped 
Priority Habitat for this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New 
Lenox Road, would impact approximately 4 acres of mapped Priority Habitat for the rapids clubtail (less than 
1% of the overall rapids clubtail Priority Habitat in the PSA).  However, this property consists of open 
grassland with scattered shrub growth.  While adult clubtails may use shrubs for roosting and may forage in 
meadows, that is not their preferred habitat.  Thus, it is possible, but uncertain, that the construction and 
operation of a treatment facility and associated access roads and staging areas at this property would have 
an adverse impact on this species.   

Table N-3. Impacts to Rapids Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 None 
BWL_09 None 

Woods Pond - Layout A None 
Woods Pond -  Layout B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 (Reach 5B)  

 

N-4. Assessment of Take of Rapids Clubtail 

The attached tables – Tables N-4 for the sediment alternatives, Table N-5 for the floodplain alternatives, 
Table N-6 for the selected sediment/floodplain combinations, and Table N-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.   

As shown in Table N-4, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the rapids clubtail.  SED 3 would affect only a limited amount (0.1 acre) of larval Priority Habitat in Reach 5A 
and would not disturb any Priority Habitat in Reaches 5B and 5C.  However, it would affect over 29,000 lf of 
riverbank within Priority Habitat, as well as 18 acres of Priority Habitat in the floodplain due to access 
road/staging area construction.  The tree removal on the banks and in the floodplain would cause a take of 
adults, either directly in summer construction work or indirectly through habitat loss.  SED 10 would have 
more limited impacts, affecting 0.1 acre of larval habitat in Reach 5A, approximately 1,900 lf of riverbank 
habitat, and 3 acres of floodplain habitat.  However, the tree removal would still cause a take of adults.  Under 
SED 4 through SED 9, sediment excavation and/or thin-layer capping of the River, mainly in Reach 5B, would 
cause a take of larval forms by direct killing (through removal or burial) and alteration of feeding habitat.  
Additional take of adults would occur through tree removal as part of bank remediation in Reaches 5A and 5B 
and access construction/staging in all three portions of Reach 5.   

As also shown in Table N-4, SED 3 and SED 10 would not affect a significant portion of the local population, 
since they would have only minimal impacts on larval habitat and limited impacts on floodplain habitat, leaving 
sufficient numbers of trees for adult foraging and resting.  SED 4 through SED 9 would all impact a significant 
portion of the local population of rapids clubtails in Reach 5.  As noted above, these alternatives would affect 
the entire rapids clubtail larval habitat.  Phasing of the construction activities over the remediation period 
would not prevent this loss because the rate of construction is expected to cover distances too large each 
year to allow effective colonization from the nearest undisturbed area harboring this species.  In any event, 
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substrate suitability after construction would be low where gravel/rock is used as the upper layer.  Moreover, 
the changed character of the banks and adjacent floodplain and forested areas as a function of tree clearing 
would reduce habitat suitability for adults.   

As shown in Table N-5, all of the floodplain alternatives except for FP 1 would result in a take of the rapids 
clubtail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the adult 
form of the species (i.e., trees) by removing the trees. In addition, direct mortality of adults could occur during 
tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of rapids clubtails would thus depend on 
the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 10% or 
less of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the adults to find 
other trees in which to roost.  As a result, these alternatives would not impact a significant portion of the local 
population.  FP 8 would have a slightly greater impact on rapids clubtail habitat (13% of the Priority Habitat).  
That alternative could potentially impact a significant portion of the local population, although that seems 
unlikely since sufficient forested habitat would probably remain for the adults to find trees in which to roost.  
FP 6 and FP 7 would impact 27% and 34%, respectively, of the rapids clubtail Priority Habitat and thus 
represent much greater threats to adults through tree cutting, since substantial portions of the affected 
portions of the Priority Habitat are forested.  Accordingly, those alternatives would impact a significant portion 
of the local population.  Tree replanting would not avoid these impacts given the lengthy period of time before 
such trees would reach a mature level that would be useful to adult clubtails.    

As shown in Table N-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of rapids clubtails for the same reasons given for their sediment 
and floodplain components.  Further, all of those combinations except SED 3/FP 3 and SED 10/FP 9 would 
impact a significant portion of the local population in Reach 5, since they would adversely affect all of the 
larval Priority Habitat in the River within that reach, as well as substantial portions of the floodplain Priority 
Habitat through vegetative clearing, which would adversely affect adults using those areas.  The cumulative 
impacts of the sediment and floodplain remediation in these combinations (affecting 30% to 53% of the overall 
Priority Habitat) would result in impacts to a significant portion of the local population.  SED 3/FP 3 would 
affect very limited portions of the larval riverine habitat (0.1 acre), but would affect 14% of the overall Priority 
Habitat through floodplain soil removal, bank stabilization, and access road/staging area construction.  This 
combination is unlikely to impact a significant portion of the local population, since sufficient numbers of trees 
would probably remain for adult foraging and resting.  SED 10/FP 9 would not impact a significant portion of 
the local population due to very limited larval impacts (0.1 acre) and small areas of floodplain impacts for soil 
removal and access roads/staging areas, totaling 5 acres (3% of the overall Priority Habitat).   

As shown in Table N-7, the only treatment/disposition alternatives that would result in a take of the rapids 
clubtail are TD 4 and TD 5.  The construction of a treatment facility under TD 4 or TD 5 at the GE property off 
New Lenox Road could cause a take through alteration of the meadow/shrub habitat at that property, which 
may be used by adults of the species, although it is not their preferred habitat.  However, even if a take 
occurred, it would not adversely impact a significant portion of the local population, since it would affect only a 
small portion (< 1%) of the Priority Habitat of the rapids clubtail in Reach 5. 
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Table N-4. Assessment of Take of Rapids Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes.  Excavation of the River in 
Reach 5A would affect only 0.1 acre of 
larval Priority Habitat, and thin-layer 
capping in Reach 5C would not affect 
any larval Priority Habitat.  However, 
SED 3 would affect over 29,000 lf of 
riverbank within Priority Habitat, and 
would affect 18 acres of Priority Habitat 
in the floodplain due to access 
road/staging area construction.  The tree 
removal on the banks and in the 
floodplain would cause a take of adults, 
either directly in summer construction 
work or indirectly through habitat loss. 

No.  This alternative would affect 9% of the total 
Priority Habitat, with minimal impacts on larval 
habitat.  Bank remediation and vegetation 
clearing for access roads/staging areas would 
impact adult habitat, but there would be 
sufficient forested area for adults to seek shelter.  

SED 4 
through 
SED 9 

 
 
 

Yes.  Excavation and/or thin-layer 
capping of the River, mainly in 
Reach 5B, would cause a take of larval 
forms by direct killing (through removal 
or burial) and alteration of feeding 
habitat.  Additional take of adults, either 
directly in summer construction work or 
indirectly through habitat loss, would 
occur through tree removal as part of 
bank remediation and access 
road/staging area construction. 
 

Yes.  A substantial portion (18-25%) of the 
Priority Habitat within Reach 5 would be 
impacted.  The entire area of riverine larval 
habitat would be impacted under these 
alternatives.  Given the nature of the impacts, 
this is more than enough to affect a significant 
portion of the local population.  Phasing of 
construction activities would not prevent loss of 
a significant portion of the population, because 
the rate of construction would cover distances 
too large each year to allow effective 
colonization from the nearest undisturbed area, 
and in any event, substrate suitability after 
construction would be low where gravel/rock is 
used as the upper layer.  Additional impacts to 
adult forms would occur through tree removal as 
part of bank remediation and access 
road/staging area construction.     

SED 10 Yes.  SED 10 would affect 0.1 acre of 
larval habitat in Reach 5A, 
approximately 1,900 lf of riverbank 
habitat, and 3 acres of floodplain habitat.  
The tree removal on the riverbanks and 
in the floodplain would cause a take of 
adults, either directly in summer 
construction work or indirectly through 
habitat loss.  

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Additional small areas of floodplain 
would be cleared for access roads/staging areas 
and would impact adults.  Overall, these impacts 
represent a very small portion (1%) of the overall 
Priority Habitat in Reach 5.   
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Table N-5. Assessment of Take of Rapids Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 
through  

FP 5 and 
FP 9 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  
 

No.  Larval forms would be unaffected, 
and forested habitat representing 10% of 
the Priority Habitat would be impacted by 
tree removal.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 
 

FP 6 & 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 

Yes.  These alternatives would involve 
extensive impacts within Priority Habitat 
in Reach 5, affecting 57 to 70 acres of 
such habitat (27 to 34% of total Priority 
Habitat in Reach 5).  Tree removal 
activities in these areas are expected to 
affect adult survival, breeding success, 
and feeding and migratory activity for a 
significant portion of the local population 

FP 8 Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 
 

Unlikely.  Larval forms would not be 
affected, but 13% of the Priority Habitat in 
the floodplain would be impacted.  It is 
unlikely that a significant portion of the 
local population would be impacted, since 
sufficient forest area would probably 
remain for adults to find other trees to 
roost in.   
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Table N-6. Assessment of Take of Rapids Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 Yes.  Sediment remediation would affect 
only 0.1 acre of larval Priority Habitat.  
However, this combination of alternatives 
would affect over 29,000 lf of riverbank 
within Priority Habitat, and would affect ~ 
30 acres of Priority Habitat in the 
floodplain due to soil removal and access 
road/staging area construction.  The tree 
removal on the banks and in the 
floodplain would cause a take of adults, 
either directly in summer construction 
work or indirectly through habitat loss. 

Unlikely.  This combination would affect 14% of 
the overall Priority Habitat in Reach 5.  However, 
it would have only minimal effects on the riverine 
larval habitat (0.1 acre), and the remaining 
larvae should be able to recolonize the impacted 
areas.  Impacts from bank stabilization, 
floodplain remediation, and access road/staging 
area construction would be relatively limited in 
comparison to the overall size of the Priority 
Habitat and adults would likely still have 
sufficient numbers of trees for foraging and 
resting.   

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and capping 
activities under these combinations, 
mainly in Reach 5B, would cause a take 
of larval forms by direct removal and 
alteration of feeding habitat.  Bank 
remediation, floodplain soil removal, and 
access road/staging areas would involve 
tree removal and a related take of adults.  
These clearing activities would result in 
harassment and disruption of the feeding 
and migratory activity of adults and may 
result in direct mortality of adults.  
 

Yes.  These combinations would affect 30% to 
53% of the overall Priority Habitat in Reach 5.  
The impacts would affect all of the larval Priority 
Habitat in the River, which would result in the 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat areas in 
the PSA through vegetative clearing, which 
would adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation under these combinations 
would result in impacts to a significant portion of 
the local population.  Phasing of construction 
activities would not prevent loss of a significant 
portion of the population for the reasons given in 
Table N-4 for SED 3 through SED 9.     

SED 10/FP 9 Yes.  Sediment remediation would affect 
only 0.1 acre of riverine Priority Habitat.  
However, the bank remediation, soil 
removal, and access road/staging area 
construction, affecting approximately 
5 acres, would cause a take of adults 
through tree removal. 

No.  This combination would affect only 3% of 
the overall Priority Habitat in Reach 5, including 
minimal effects on the riverine larval habitat (0.1 
acre) and limited effects on the banks and 
floodplain.   
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Table N-7. Assessment of Take of Rapids Clubtail Under Treatment Disposal Alternatives 

Alternative Would “Take” Occur? 
Impact on Significant Portion of 

Local Population? 

TD 1 through TD 3 No take due to no activity within Priority 
Habitat. 

NA 

TD 4 and TD 5 Possibly.  Construction and operation 
of treatment facility and access road 
areas would involve removal of shrubs 
and alteration of the open meadow 
habitat at the property identified for TD 
4 and TD 5, which may be used by 
adult clubtails for roosting or foraging.  
If these areas are used by adults, 
implementation of TD 4 or TD would 
cause a take of adults through 
harassment and disruption of roosting 
and/or  feeding, or even direct 
mortality.   

No.  Even if a take occurred, the 
impacted Priority Habitat area is <1% 
of the overall Priority Habitat for the 
species, and any effects would be 
confined to adults in a small area. 
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O. Riffle Snaketail (Ophiogomphus carolus) MESA 
Assessment 

O-1. Summary of Species Life Cycle and Habitat Requirements 

The riffle snaketail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators. It is 
a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The 
larvae of the riffle snaketail prefer sandy substrates in clear running water, and have a relatively high oxygen 
requirement among this family (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  A near-
neutral to slightly basic pH is preferred.  Larvae are found near the surface of the sediment (within the upper 
inch), where they develop over at least a year-long period, possibly two to three years. Larvae are ambush 
predators, attacking passing invertebrates or even small fish from the substrate.  When ready to emerge as 
adults, typically in the last half of May, larvae climb onto banks (open sandy to gravelly substrate, rocks or 
woody debris), the exoskeleton splits, and adults emerge.  After the wings adequately unfurl and dry, the 
adult riffle snaketail usually flies into adjacent woodland or shrubland to hide among vegetation and continue 
to develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, adults 
return to the stream to both feed and mate.  This family is mainly “short flight” species; they need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface in riffle zones, 
normally in June and July. The eggs incubate over one to two weeks and hatch into larvae which re-initiate 
the life cycle.  Adults may live out the rest of the summer far from the stream, often in dense woodland or 
shrubland. 

O-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the riffle snaketail occurs only in the 
upstream portion of Reach 5A, from the confluence of the East and West Branches to a point just upstream 
of the Joseph Road housing development off East New Lenox Road.  The mapped Priority Habitat for this 
species is shown in Figure O-1 at the end of this section.  The Woodlot Alternatives (2002) ecological 
characterization of the PSA also documented the presence of this species.  The area of Priority Habitat 
associated with Reach 5A is 147 acres, with 106 acres within the lateral boundaries of the PSA.  The areal 
extent of the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, backwaters, 
floodplain and some adjacent upland forests or scrubland.  The NHESP Priority Habitat encompasses the 
riverine habitat and extends into the adjacent floodplain areas to some extent. 

Based on the current Priority Habitat mapping and the life-cycle characteristics of the riffle snaketail, the 
larvae and adults of this species within the mapped Priority Habitat in Reach 5A constitute the local 
population.  The distribution of larvae throughout the mapped riverine habitat was assumed for this 
assessment to be uniform across that habitat, since we have no information indicating a greater density in 
particular portions of that habitat.  Similarly, while adults prefer trees and shrubs in which to roost, we have 
no specific information indicating a greater density in particular portions of the woodlands and shrublands 
within the Priority Habitat.  

O-3. Impacts of Remedial Alternatives on Riffle Snaketail Habitat 

O-3-1.  Impacts to Riffle Snaketail Habitat from Individual Sediment and Floodplain Alternatives 

Table O-1 summarizes the areal extent of impacts within riffle snaketail habitat for all the individual sediment 
and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 through 
SED 9 would all involve sediment removal in Reach 5A and would impact a total of 24 to 35 acres of riffle 
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snaketail habitat, representing 16% to 24% of the overall Priority Habitat.  SED 10, which would involve 
sediment removal in portions of Reach 5A, would impact 16 acres of such habitat, approximately 11% of the 
overall Priority Habitat.  Work within the river channel would directly affect the habitat for the riffle snaketail 
larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 21,000 linear feet (lf) of riverbank within Priority Habitat, and SED 10 would involve 
approximately 3,400 lf of riverbank stabilization/remediation within that habitat.  Those activities could affect 
the suitability of the banks for the emergence of adults.  The access roads and staging areas within the 
Priority Habitat would affect floodplain areas used by adults of this species for perching, resting, and 
feeding.   

The floodplain alternatives would affect riffle snaketail habitat primarily through removal of trees and shrubs 
needed by adults, with the extent of impact proportional to the extent of clearing for remediation and 
supporting facilities.  FP 1 involves no impacts, FP 2 and FP 9 would impact 5% (8 acres) of the Priority 
Habitat, FP 3 and FP 5 would impact 9 to 10% (14-15 acres) of that habitat, FP 4 and FP 8 would impact 16 
to 19% (24-27 acres) of that habitat, and FP 6 and FP 7 would impact 27% and 40% (40 and 59 acres) of 
that habitat. 
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Table O-1. Impacts to Riffle Snaketail Priority Habitat by Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 15.1 -- -- -- 15.1 17.3 -- -- -- 17.3 32.4 22% 
SED 4 17.9 -- -- -- 17.9 17.3 -- -- -- 17.3 35.2 24% 
SED 5 17.9 -- -- -- 17.9 17.3 -- -- -- 17.3 35.2 24% 
SED 6 17.7 -- -- -- 17.7 17.3 -- -- -- 17.3 34.9 24% 
SED 7 17.7 -- -- -- 17.7 17.3 -- -- -- 17.3 34.9 24% 
SED 8 18.0 -- -- -- 18.0 17.3 -- -- -- 17.3 35.2 24% 
SED 9 17.7 -- -- -- 17.7 6.4 -- -- -- 6.4 24.0 16% 
SED 10 7.4 -- -- -- 7.4 8.2 -- -- -- 8.2 15.6 11% 

Floodplain Alternatives 
FP 1 No Action 0 0.0% 
FP 2 4.8 -- -- -- 4.8 2.9 -- -- -- 2.9 7.7 5% 
FP 3 10.1 -- -- -- 10.1 4.9 -- -- -- 4.9 15.0 10% 
FP 4 17.9 -- -- -- 17.9 5.7 -- -- -- 5.7 23.6 16% 
FP 5 10.4 -- -- -- 10.4 3.4 -- -- -- 3.4 13.8 9% 
FP 6 34.3 -- -- -- 34.3 5.8 -- -- -- 5.8 40.0 27% 
FP 7 55.8 -- -- -- 55.8 3.3 -- -- -- 3.3 59.1 40% 
FP 8 21.2 -- -- -- 21.2 6.2 -- -- -- 6.2 27.4 19% 
FP 9 4.9 -- -- -- 4.9 2.8 -- -- -- 2.8 7.7 5% 

1. In addition to the impacts shown in this table, SED 3 through SED 9 would each require 21,051 lf of riverbank 
stabilization/remediation within Priority Habitat, and SED 10 would require 3,337 lf of riverbank 
stabilization/remediation within Priority Habitat.  

  

O-3-2.  Impacts to Riffle Snaketail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the riffle snaketail.  Those impacts are shown in Table O-2 (except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat of 
the riffle snaketail would vary greatly among these combinations, ranging from approximately 20 acres (14% 
of the Priority Habitat) under SED 10/FP 9 to approximately 82 acres (56% of the Priority Habitat) under 
SED 8/FP 7.  These remedial alternative combinations would also involve the same riverbank remediation 
impacts listed above for the respective SED alternatives.     
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Table O-2. Impacts to Riffle Snaketail Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 25.2 -- -- -- 17.6 42.8 29% 
SED 5/FP 4 35.8 -- -- -- 16.1 51.9 35% 
SED 6/FP 4 35.5 -- -- -- 16.1 51.7 35% 
SED 8/FP 7 73.0 -- -- -- 9.3 82.3 56% 
SED 9/FP 8 38.9 -- -- -- 8.9 47.9 33% 

SED 10/FP 9 12.3 -- -- -- 7.7 19.9 14% 
* Includes the 147-acre Priority Habitat in Reach 5A.   
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 would 
require 21,051 lf of riverbank stabilization/remediation within Priority Habitat, and SED 10/FP 9 
would require 3,337 lf of riverbank stabilization/remediation within Priority Habitat.  

 

O-3-3. Impacts to Riffle Snaketail Priority Habitat from Treatment/Disposition Alternatives 

There would be no impacts to riffle snaketail Priority Habitat under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

O-4. Assessment of Take of Riffle Snaketail  

The attached tables – Table O-3 for the sediment alternatives, Table O-4 for the floodplain alternatives, and 
Table O-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species.   

As shown in Table O-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the riffle snaketail.  At a minimum, due to the sediment removal activities in Reach 5A under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the 
extent of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the 
sediment removal process is unavoidable.  Further, even if any larvae remained, the placement of a 2-foot 
cap following removal in Reach 5A would kill any such larvae.  An additional take of adults is expected 
through tree and shrub removal as part of bank remediation, floodplain remediation, and access 
road/staging area construction.   

As also shown in Table O-3, SED 3 through SED 9 would impact a significant portion of the local population 
of brook snaketails.  These alternatives would all involve sediment removal in Reach 5A and would affect 
the entirety of the larval brook snaketail habitat in Reach 5.  This is more than enough by itself to impact a 
significant portion of the local population.  Phasing of the construction activities over the remediation period 
would not prevent such a significant impact because the riffle snaketail habitat is limited in extent and the 
sediment removal activities would cover too much of that habitat each year to allow effective recolonization 
from unimpacted areas within the Priority Habitat.  Furthermore, substrate suitability after construction would 
be low where gravel/rock is used as the upper layer.  In addition, the changed character of the banks and 
adjacent floodplain as a function of vegetative clearing would reduce habitat suitability for adults, further 
limiting recolonization.  By contrast, SED 10 would not affect a significant portion of the riffle snaketail 
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population in Reach 5, since it would affect 11% of the overall Priority Habitat of this species, and unaffected 
riverine habitat would remain as a source for recolonization by this species. 

As shown in Table O-4, all of the floodplain alternatives except for FP 1 would result in a take of the riffle 
snaketail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the 
adult form of the species (i.e., trees and shrubs) by removing the trees and shrubs.  As the loss of woody 
vegetation cannot be mitigated in a single year, adult habitat would be lost.  In addition, direct mortality of 
adults could occur during tree clearing in the summer.    

The impact of these floodplain alternatives on the local population of riffle snaketails would thus depend on 
the extent of vegetation clearing.  FP 2, FP 3, FP 5, and FP 9 would impact floodplain habitat comprising 5 
to 10% of the Priority Habitat of this species, and thus sufficient forested and shrubland habitat would remain 
for the adults to find other trees and shrubs in which to roost.  As a result, the associated take is not 
expected to impact a significant portion of the population.   

FP 4 and FP 8 would affect about 16-19% of the Priority Habitat for this species.  This could possibly impact 
a significant portion of the local population, although there may still be sufficient forested and shrubland 
habitat for this species’ requirements.  FP 6 and FP 7 represent much greater threats to adults through 
vegetative clearing of a substantial portion of the Priority Habitat (27% and 40% of Priority Habitat, 
respectively) and would be expected to result in an impact on a significant portion of the local population.  
Tree and shrub replanting would not avoid these impacts, particularly since replanted trees would take 
several decades before they would reach a mature level that would be useful to adult brook snaketails. 

As shown in Table O-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of riffle snaketails for the same reasons given for their sediment 
and floodplain components.  Further, all of those combinations except SED 10/FP 9 would impact a 
significant portion of the local population, since they would involve sediment removal in and thus an adverse 
impact on all of the larval Priority Habitat, as well as affecting portions of the floodplain Priority Habitat areas 
through vegetative clearing, which would adversely affect adults using those areas.  The cumulative impacts 
of the sediment and floodplain remediation in these combinations would result in impacts to a significant 
portion of the local population.  SED 10/FP 9 would not impact a significant portion of the local population, 
since it would affect only limited and intermittent portions of the riverine, riverbank, and floodplain habitats 
for this species and both larval and adult forms of the species should be able to recolonize impacted areas. 
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Table O-3. Assessment of Take of Riffle Snaketail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes.  Excavation of river sediments in 
Reach 5A would cause a take of larval forms 
by direct removal and alteration of feeding 
habitat.  Capping or backfilling of excavated 
areas would cause a further take of any 
remaining or immigrating larvae. Additional 
take of adults, either directly for summer 
construction work or indirectly through habitat 
loss, would occur through tree and shrub 
removal as part of bank remediation and 
access road construction. 

Yes.  All Priority Habitat is in Reach 5A and 
the entire larval riverine habitat in that sub-
reach would be impacted and direct mortality 
of all larvae within the work areas would 
occur.  Given the nature of the impacts, this is 
sufficient to affect a significant portion of the 
local population.   Phasing of construction 
activities would not prevent loss of a 
significant portion of the population, because 
the Priority Habitat is limited in extent and the 
sediment removal activities would cover too 
much of that habitat each year to allow 
effective recolonization from unimpacted 
areas within that habitat, and because, in any 
event, substrate suitability after construction 
would be low where gravel/rock is used as the 
upper layer.   

SED 10 Yes.  Excavation of specific sections of River 
in Reach 5A (totaling 7.4 acres) would cause 
a take of larval forms by direct removal and 
alteration of feeding habitat.  An additional 
take of adults, either directly for summer 
construction work or indirectly through habitat 
loss, would occur through tree and shrub 
removal as part of bank remediation and 
access road construction.   

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Additional work in the floodplain 
would result in impacts to adults, but the 
overall impact from this alternative would only 
represent 11% of the Priority Habitat area.  
There would still be substantial habitat 
containing trees and shrubs for adults to use. 
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Table O-4. Assessment of Take of Riffle Snaketail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2, FP 3, 
FP 5,  

and FP 9 

Yes.  Soil removal activities and access 
road/staging areas would involve tree and 
shrub removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory activity 
of adults.  Direct mortality of adults could also 
occur during vegetation clearing during the 
summer.   

No.  Larval forms would be unaffected, and 8 
to 15 acres of floodplain within Priority Habitat 
(representing 5% to 10% of the overall Priority 
Habitat) would be subject to tree and shrub 
removal.  Adults would be able to find other 
trees and shrubs in which to roost. 
 

FP 4 and 
FP 8 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 

Possibly.  Larval forms would be unaffected, 
but 24 to 28 acres of floodplain within Priority 
Habitat (representing 16% to 19% of the 
overall Priority Habitat), would be subject to 
tree and shrub removal.  These removals 
might affect a significant portion of the local 
population depending on whether sufficient 
tree and shrub cover would remain for adults 
to roost.  

FP 6 and 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 

Yes.  Although larval forms would be 
unaffected, these alternatives would involve 
extensive floodplain impacts within Priority 
Habitat, affecting 40 to 59 acres of such 
habitat (27% to 40% of total Priority Habitat).  
Removal of trees and shrubs as part of soil 
remediation and access road/staging area 
construction would affect adult survival, 
breeding success, and feeding and migratory 
activity for a significant portion of the local 
population.   
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Table O-5. Assessment of Take of Riffle Snaketail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and capping or 
backfilling activities in Reach 5A under these 
combinations of alternatives would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat in Priority Habitat 
within Reach 5.  Floodplain soil removal 
activities and access road/staging areas 
would involve tree and shrub removal and a 
related take of adults.  Clearing of the 
vegetation may result in direct mortality of 
adults, but would also result in indirect 
impacts to the population.  Indirect impacts 
would include harassment and disruption of 
the feeding and migratory activity of adults.  

Yes.  These combinations would affect 29% 
to 56% of the overall Priority Habitat of riffle 
snaketails.  They would affect all of the larval 
Priority Habitat in the River within Reach 5A, 
which would cause direct mortality of any 
larvae present and alteration of feeding 
habitat in these areas.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas in Reach 5A 
through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
of a significant portion of the population for 
the reasons given in Table O-3 for SED 3 
through SED 9.      

SED 10/FP 9 Yes.  Excavation of specific sections of river 
in Reach 5A (totaling 7 acres) would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat.  Additional takes 
would occur from vegetative clearing related 
to floodplain soil removal activities and 
access roads/staging areas, impacting 
roughly 13 acres of floodplain habitats.  
These clearing activities would result in 
disruption of foraging and resting activities 
and may result in direct mortality of adults. 

No.   This combination would affect 14% of 
the overall riffle snaketail Priority Habitat.  
Because the remediation zones are more 
widely dispersed through the Priority Habitat, 
the remaining population should be able to 
recolonize the impacted areas.  Bank 
stabilization, floodplain remediation, and 
access/staging impacts would also be limited 
in comparison to the overall size of the 
Priority Habitat and adults would still have 
sufficient numbers of trees and shrubs for 
foraging and resting.  
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P. Skillet Clubtail (Gomphus ventricosus) MESA Assessment  

P-1. Summary of Species Life Cycle and Habitat Requirements 

The skillet clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  
Limited information exists on the skillet clubtail life cycle in Massachusetts, although it is assumed that this 
species shares many of the same characteristics as other clubtails.  The larvae of the skillet clubtail prefer 
sandy substrates in running water (NHESP 2008).  Larvae are found near the surface of the sediment, where 
they develop over at least a year-long period, possibly several years, as they undergo several molts during 
the maturation time period.  Larvae are ambush predators, attacking passing invertebrates or even small fish 
from the substrate.  When ready to emerge as adults, typically in mid-May, larvae climb onto the steeper 
sections of river bank, sometimes using exposed rocks, emergent woody debris, or emergent vegetation, and 
push out of the exoskeleton, and adults emerge.  After the wings adequately unfurl and dry, the adult skillet 
clubtail flies into adjacent woodland to hide in the upland vegetation and continue to develop.  Short feeding 
flights result in the capture of small insects.  After several days or more in the woodlands, adults return to the 
stream to both feed and mate.  This family consists mainly of “short flight” species; the adults need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  
Although oviposition of this species has not been observed, it is believed that, similar to other clubtails, gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally from 
late May into July.  The length of the incubation period is not known.  Adults may live out the rest of the 
summer away from the stream, often in dense woodland, where they are believed to spend most of their time 
high in the trees. 

P-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the only Priority Habitat for the skillet clubtail in the 
Housatonic River corridor occurs downstream of the PSA in Reach 7.  The Priority Habitat begins to the north 
of West Main Street in Stockbridge and continues downstream to an area north of the intersection of Dugway 
Road and Glendale Road.  The mapped Priority Habitat for this species in Reach 7 is shown in Figure P-1 at 
the end of this section.  The overall mapped Priority Habitat in Reach 7 totals 265 acres.  The areal extent of 
the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as adults).  The 
areal extent of adult habitat is broader and includes the main stem of the river, the floodplain, and some 
adjacent upland forests or scrubland.  The NHESP Priority Habitat designation encompasses the riverine 
habitat and extends into the adjacent floodplain areas to some extent.  It is believed that this species needs 
large trees in the adult stage, so areas where the stream corridor is densely forested offer the best habitat for 
this species. 

Based on the Priority Habitat mapping and the life-cycle characteristics of the skillet clubtail, the larvae and 
adults within the mapped Priority Habitat of this species in Reach 7 constitute the local population.  The 
distribution of larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform 
across that habitat, since  no information is available indicating a greater density in particular portions of that 
habitat.  Adult preference for woodlands suggests that impacts to forested habitats may be more detrimental 
than impacts to other terrestrial habitat types.   
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P-3. Impacts of Remedial Alternatives on Skillet Clubtail Habitat 

P-3-1. Impacts to Skillet Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table P-1 summarizes the areal extent of impacts within skillet clubtail Priority Habitat for all the individual 
sediment and floodplain remedial alternatives. SED 1 through SED 5, as well as SED 10, involve no 
construction activities in skillet clubtail Priority Habitat.  Under SED 6 through SED 9, the thin-layer capping 
and/or sediment removal/capping activities in the Glendale Dam Impoundment would impact approximately 
12 acres of skillet clubtail Priority Habitat, representing 5% of the overall Priority Habitat in Reach 7.  The 
limited access roads/staging areas within the Priority Habitat in Reach 7 would affect floodplain areas used by 
adults of this species for perching, resting, and feeding.   

The floodplain alternatives would affect skillet clubtail habitat primarily through removal of trees needed by 
adults.  Impacts to additional community types would be less severe but still represent impacts to foraging 
and resting habitat for the species.  FP 1, FP 5, and FP 6 involve no impacts; FP 2, FP 3, FP 4, FP 8 and 
FP 9 would impact approximately 3 acres (1%) of the total skillet clubtail Priority Habitat; and FP 7 would 
impact approximately 16 acres (6%) of the skillet clubtail Priority Habitat. 

Table P-1. Impacts to Skillet Clubtail Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Mapped 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 6 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 
SED 7 -- -- -- 12.2 -- 12.2 0.2 -- 0.2 12.4 5% 
SED 8 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 
SED 9 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
FP 3 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
FP 4 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 15.4 -- 15.4 0.9 -- 0.9 16.4 6% 
FP 8 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
FP 9 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 

 



Skillet Clubtail  
MESA Assessment 

 P-3  October 2010 

P-3-2. Impacts to Skillet Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the skillet clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table P-2.  Total impacts to Priority Habitat of 
the skillet clubtail would vary among these combinations, ranging from approximately 3 acres (1% of the 
Priority Habitat) under SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 to approximately 28 acres (10% of the 
Priority Habitat) under SED 8/FP 7. 

Table P-2. Impacts to Skillet Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 7 8 

SED 3/FP 3 2.3 -- 0.6 2.9 1% 
SED 5/FP 4 2.3 -- 0.6 2.9 1% 
SED 6/FP 4 14.4 -- 0.8 15.2 6% 
SED 8/FP 7 26.8 -- 0.7 27.5 10% 
SED 9/FP 8 14.4 -- 0.8 15.2 6% 
SED 10/FP 9 2.3 -- 0.6 2.9 1% 
* Includes 265-acre Priority Habitat between Woods Pond and Rising Pond Dams.   

 
P-3-3.  Impacts to Skillet Clubtail Habitat from Treatment/Disposition Alternatives  

There would be no impacts to skillet clubtail Priority Habitat from any of the treatment/disposition alternatives 
since none of the treatment/disposition facilities would be constructed within mapped Priority Habitat for the 
species.   

P-4. Assessment of Take of Skillet Clubtail 

The attached tables – Table P-3 for the sediment alternatives, Table P-4 for the floodplain alternatives, and 
Table P-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table P-3, SED 1 through SED 5 and SED 10 would not involve any activities within Priority 
Habitat for the skillet clubtail and thus would not cause a take.  SED 6 through SED 9 would result in a take of 
the skillet clubtail.  The thin-layer capping and/or sediment removal/capping in the Glendale Dam 
Impoundment under these alternatives would result in the direct mortality of all larvae present in the work 
area, as well as alteration of feeding habitat.  In addition, a take of adults could occur as a result of 
construction of access roads and staging areas.     

As also shown in Table P-3, none of the sediment alternatives that would result in a take would impact a 
significant portion of the local population of skillet clubtail.  SED 6 through SED 9 would impact 5% of the 
overall Priority Habitat, and substantial larval habitat would remain to allow for recolonization from undisturbed 
areas.  In addition, impacts to adult habitat would be minimal and substantial forested areas would remain to 
provide shelter and perching opportunities for adults.  

As shown in Table P-4, all of the floodplain alternatives except for FP 1, FP 5, and FP 6 would result in a take 
of the skillet clubtail.  At a minimum, those alternatives would alter the known shelter, feeding, and migratory 
habitat of the adult form of the species through the removal of trees.  Direct mortality of adults could also 
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occur through vegetation clearing during the summer, although the potential for such direct killing is less 
under the floodplain alternatives than under the sediment alternatives.  

The impact of these floodplain alternatives on the local population of skillet clubtails would depend on the 
extent of tree clearing.  FP 2 through FP 4, FP 8, and FP 9 would impact floodplain areas comprising only 1% 
of the Priority Habitat, and thus sufficient forested habitat would remain for the adults to find other trees in 
which to roost.  As a result, the associated take is not expected to impact a significant portion of the local 
population.  FP 7 would cause greater impacts to adults (affecting 6% of the total Priority Habitat) but would 
still not be expected to result in an impact to a significant portion of the local population.      

As shown in Table P-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of skillet clubtails in Reach 7 for the same reasons given for their 
sediment and floodplain components.  None of those combinations would impact a significant portion of the 
local population in Reach 7.  SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would affect only 1% of the overall 
Priority Habitat, would have no impact on riverine larval habitat, and would have very limited effects on 
forested floodplain areas used by adults.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would affect 6 to 10% of 
the overall Priority Habitat, but would have relatively small effects on the riverine larval habitat and the 
forested floodplain.  As a result, the larvae from undisturbed areas would likely be capable of recolonizing 
impacted areas, and adults would still have sufficient numbers of trees for resting and feeding.       

References: 
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Table P-3. Assessment of Take of Skillet Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 

SED 5 and 
SED 10 

No take due to no activity in Priority Habitat. NA  
 

SED 6 
through 
SED 9 

 
 
 

Yes.  The thin-layer capping and/or 
sediment removal/capping activities in the 
Glendale Dam Impoundment would cause a 
take of larval forms by direct killing (through 
removal or burial) and alteration of feeding 
habitat.  Additional take of adults may occur 
through tree removal as part of access 
roads/staging construction, although limited. 

No.  Although larvae would be 
removed or buried and habitat would 
be impacted under these alternatives, 
the impacted area is limited and only 
represents 5% of the overall Priority 
Habitat for skillet clubtail.   
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Table P-4. Assessment of Take of Skillet Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 4, FP 8, 
and FP 9 

Yes.  Soil removal activities and access 
roads/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  

No.  Larval forms would be unaffected, 
and the forested habitat that would be 
subject to potential tree removal would 
amount to only 1% of the Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 

FP 5 and 
FP6 

No take due to no activity in Priority Habitat. NA  

FP 7 Yes.  Soil removal activities and access 
roads/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 

No.  Although this alternative would 
have a greater impact on Priority 
Habitat than other floodplain 
alternatives, larval forms would be 
unaffected, and the forested habitat 
that would be subject to potential tree 
removal would amount to 6% of the 
Priority Habitat.  Sufficient forest area 
would remain for adults to find other 
trees in which to roost. 
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Table P-5. Assessment of Take of Skillet Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of 

Local Population? 

SED 3/FP 3 
SED 5/FP 4 

SED 10/FP 9 
 

Yes.  The sediment component of these 
combinations would have no impact on 
skillet clubtail Priority Habitat.  However, 
floodplain soil removal activities and 
access roads/staging areas would 
involve some tree removal in that habitat 
and a related take of adults.  Clearing of 
the vegetation may result in direct 
mortality of adults, and would also result 
in harassment and disruption of the 
feeding and migratory activity of adults.  

No.   These combinations would affect 
only 1% of the overall Priority Habitat.  
They would have no impact on riverine 
larval habitat, and floodplain 
remediation and access roads/staging 
impacts would be limited.   

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and/or thin-layer 
capping activities in Reach 7 (Glendale 
Dam Impoundment) under these 
combinations would cause a take of 
larval forms by direct killing (through 
removal or burial) and alteration of 
feeding habitat.  Floodplain soil removal 
activities and access roads/staging 
areas would involve tree removal in 
Priority Habitat and a related take of 
adults.  Clearing of the vegetation may 
result in direct mortality of adults, and 
would also result in harassment and 
disruption of the feeding and migratory 
activity of adults.  

No.   These combinations would affect 
6 to 10% of the overall Priority Habitat.  
Given the relatively small amount of 
riverine work, remaining larvae would 
likely be capable of recolonizing 
impacted areas.  Floodplain 
remediation and access road/staging 
impacts would also be limited in 
comparison to the overall size of the 
Priority Habitat, and adults would still 
have sufficient numbers of trees for 
resting and feeding.   



«

GENcms 430                                    Oct 2010

LOCATOR

SCALE

LEGEND

H:\GENcms\GIS\Projects\MESA_evaluation\Mesa_Evaluation_r7r8.mxd

Priority Habitat of 
Subject Species (2010)
100-Year Floodplain
Railroad tracks
Roads
Reach Boundary
Housatonic River

Skillet Clubtail
(special concern)

Skillet Clubtail
Priority Habitat of 

0 0.5 1
Miles

Reach
7A

Reach
7B

Reach
7C

Reach
7D

Reach
7E

Reach
7H

Reach
7G Reach

7F

Reach
8

Reach
7D

Glendale
Impoundment

Willow Mill
Impoundment

Former Eagle Mill
Impoundment

Columbia Mill
Impoundment

Woods Pond

Rising Pond

Figure P-1.

Rt
. 7

Rt. 1
02

Rt. 102

Goose
Pond Brook

I-90

Rising
Pond Dam



 

  October 2010 Q:\mw2007\Projects\60137031\800\Appendix L title pages.doc

Q. Spine-Crowned Clubtail (Gomphus abbreviates) 



Spine-crowned Clubtail   
MESA Assessment  

 

 Q-1 October 2010 

Q. Spine-Crowned Clubtail (Gomphus abbreviatus) MESA 
Assessment  

Q-1. Summary of Species Life Cycle and Habitat Requirements 

The spine-crowned clubtail (Gomphus abbreviatus) is a dragonfly of the family Gomphidae, which are nearly 
all burrowers and predators.  It is listed as an Endangered Species under the Massachusetts Endangered 
Species Act (MESA) (NHESP 2008).  The spine-crowned clubtail is frequently found in or near medium to 
large rivers with sandy or rocky bottoms and silt deposits (Nikula et al. 2003).  The larvae of the spine-
crowned clubtail prefer silty to sandy substrates in running water, and are found near the surface of the 
sediment (within the upper inch), where they develop over at least a year, undergoing several molts during 
this period (NHESP 2008).  Larvae are ambush predators, attacking a wide variety of aquatic life.  When 
ready to emerge as adults, typically in mid-May, larvae climb onto exposed rocks, emergent woody debris, or 
steeper sections of the nearby river banks, the exoskeleton splits, and adults emerge.  This normally occurs in 
the early morning, and it is presumed that this reduces the threat of predation.   

After the wings adequately unfurl and dry, the adult spine-crowned clubtail flies into adjacent woodland to hide 
in the trees and continue to develop.  Adult spine-crowned clubtails may spend most of their time in the tops 
of large trees.  Short feeding flights result in the capture of small insects.  After several days, adult males 
return to the stream to both feed and mate.  Adult males prefer sandy stretches of the shoreline or 
overhanging vegetation as perching sites.  Adult females spend a majority of their lives in the forested areas 
away from the river, returning for a brief period when they are ready to mate and lay their eggs.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in mid-
May to late July.  The length of the incubation period is not known.  Adults may live out the rest of the summer 
away from the stream, often in dense woodland, and have been found far inland away from suitable larval 
habitat.  

Q-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the only Priority Habitat of the spine-crowned clubtail in 
Reaches 5 through 8 occurs throughout Reach 5A and in the most upstream section of Reach 5B, from the 
confluence of the East and West Branches to the southern extent of the Pittsfield Wastewater Treatment 
Plant (WWTP).  The mapped Priority Habitat for this species is shown in Figure Q-1 at the end of this section, 
and totals 351 acres, of which 252 acres are located within the PSA.  Within the Priority Habitat, the areal 
extent of the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, riverbanks, 
backwaters, the floodplain and some adjacent upland forests or scrubland.  Since this species needs large 
trees in the adult stage, areas where the stream corridor is densely forested offer the best habitat for this 
species. 

Based on the Priority Habitat mapping and life-cycle characteristics of the spine-crowned clubtail, the local 
population of this species consists of the spine-crowned clubtails within the Priority Habitat in Reaches 5A 
and 5B. 

The distribution of larvae throughout the riverine portion of the mapped Priority Habitat was assumed to be 
uniform, since all such mapped habitat is suitable for larvae of this species and there is no information 
indicating a greater density in particular portions of that habitat.  Adult use of woodlands suggests that the 
presence of the adults may be more concentrated in forested habitats than in other terrestrial floodplain 
habitat types.   
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Q-3. Impacts of Remedial Alternatives on Spine-Crowned Clubtail Habitat 

Q-3-1.  Impacts to Spine-Crowned Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table Q-1 summarizes the areal extent of work within spine-crowned clubtail Priority Habitat for all the 
individual sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  
SED 3 through SED 8 would impact 43 to 45 acres of Priority Habitat through sediment removal and 
capping/backfilling and an additional 38 acres for access roads and staging areas, for a total of 79 to 83 
acres, representing 23% to 24% of the overall Priority Habitat within Reach 5.  SED 9 would impact a similar 
amount of area through sediment removal/capping but less area for access roads and staging areas (since 
the sediment removal work would be done from within the river), for a total of 56 acres or 16% of the overall 
Priority Habitat in Reach 5.  In addition to these impacts, SED 3 through SED 9 would also each require 
52,911 linear feet (lf) of riverbank stabilization/remediation within Priority Habitat.  SED 10 would impact 21 
acres through sediment removal/capping and 15 acres for access roads/staging areas, for a total impact of 36 
acres of Priority Habitat, approximately 10% of the overall Priority Habitat in this vicinity.  In addition, SED 10 
would require 7,245 lf of riverbank stabilization/remediation within that habitat.    

Sediment removal within the river channel would remove any spine-crowned clubtail larvae present and 
directly affect the habitat for the larvae.  Riverbank stabilization activities in Priority Habitat could affect the 
suitability of the affected banks for the emergence of adults by eliminating large trees from along the bank that 
this species uses after eclosion.  Construction of access roads and staging areas within the Priority Habitat 
would affect forested floodplain areas used by adults of this species for perching, resting, and feeding. 

The floodplain alternatives would directly affect spine-crowned clubtail habitat primarily through removal of 
vegetation in wooded areas, particularly removal of large trees needed by adults, with the extent of impact 
proportional to the extent of clearing for remediation and supporting facilities.  Impacts to other floodplain 
community types would also impact foraging and resting habitat for the species to some extent.  FP 1 would 
involve no impacts, FP 2 and FP 9 would impact 3 to 4% of the total Priority Habitat, FP 3 and FP 5 would 
impact 8 to 9% of that habitat, FP 4 and FP 8 would impact 13 to 16% of that habitat, and FP 6 and FP 7 
would affect much larger areas (24-39% of the total mapped habitat).  Substantial portions of these impacted 
Priority Habitat areas contain forested habitat, with impacts on such habitat ranging from approximately 6 
acres under FP 2 and FP 9 to 93 acres under FP 7.   

Table Q-1. Impacts to Spine-Crowned Clubtail Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 41.3 -- -- -- 41.3 38.2 -- -- -- 38.2 79.4 23% 
SED 4 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.8 24% 
SED 5 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.8 24% 
SED 6 43.8 0.6 -- -- 44.4 38.2 -- -- -- 38.2 82.6 24% 
SED 7 43.8 0.6 -- -- 44.4 38.2 -- -- -- 38.2 82.6 24% 
SED 8 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.9 24% 
SED 9 43.8 0.6 -- -- 44.4 11.8 -- -- -- 11.8 56.2 16% 
SED 10 20.8 -- -- -- 20.8 14.9 -- -- -- 14.9 35.7 10% 
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Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 7.4 -- -- -- 7.4 4.2 -- -- -- 4.2 11.7 3% 
FP 3 20.0 -- -- -- 20.0 8.9 -- -- -- 8.9 29.0 8% 
FP 4 36.0 -- -- -- 36.0 10.1 -- -- -- 10.1 46.1 13% 
FP 5 25.3 -- -- -- 25.3 6.8 -- -- -- 6.8 32.1 9% 
FP 6 75.1 -- -- -- 75.1 9.1 -- -- -- 9.1 84.2 24% 
FP 7 128.6 0.0 -- -- 128.6 7.3 -- -- -- 7.3 135.9 39% 
FP 8 45.6 -- -- -- 45.6 11.4 -- -- -- 11.4 57.0 16% 
FP 9 7.8 -- -- -- 7.8 4.4 -- -- -- 4.4 12.1 4% 

1.   In addition to the impacts listed inn this table, SED 3 through SED 9 would each require 52,911 lf of riverbank 
stabilization/remediation within Priority Habitat and SED 10 would require 7,245 lf of riverbank 
stabilization/remediation within Priority Habitat. 

Q-3-2.   Impacts to Spine-Crowned Clubtail Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the 
Priority Habitat of the spine-crowned clubtail.  Those impacts are shown (except for the combination of SED 
2/FP 1, which does not involve any construction activities) in Table Q-2.  Total impacts to the Priority Habitat 
of the spine-crowned clubtail would vary among these combinations, ranging from approximately 45 acres 
(13% of the Priority Habitat) under SED 10/FP 9 to approximately 192 acres (55% of the Priority Habitat) 
under SED 8/FP 7.   

Table Q-2. Impacts to Spine-Crowned Clubtail Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 61.3 -- -- -- 38.9 100.2 29% 
SED 5/FP 4 80.1 0.6 -- -- 35.6 116.3 33% 
SED 6/FP 4 79.8 0.6 -- -- 35.6 116.0 33% 
SED 8/FP 7 171.0 0.6 -- -- 20.5 192.1 55% 
SED 9/FP 8 89.4 0.6 -- -- 16.3 106.4 30% 
SED 10/FP 9 28.5 -- -- -- 16.3 44.8 13% 
* Includes 351 acres of Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts listed on this table, SED 3 through SED 9 would  each 
require 52,911 lf of riverbank stabilization/remediation within Priority Habitat and SED 10 
would require 7,245 lf of riverbank stabilization/remediation within Priority Habitat. 
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Q-3-3.  Impacts to Spine-Crowned Clubtail Habitat from Treatment/Disposition Alternatives  

No treatment/disposition alternatives would involve work within or impacts to spine-crowned clubtail Priority 
Habitat.  

Q-4. Assessment of Take of Spine-Crowned Clubtail  

The attached tables – Table Q-3 for the sediment alternatives, Table Q-4 for the floodplain alternatives, and 
Table Q-5 for the selected sediment/floodplain combinations –  identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table Q-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
spine-crowned clubtails.   At a minimum, the documented habitat of the larval form of the species would 
undergo significant alteration as a result of each of these alternatives.  Direct removal of larvae and extensive 
disruption of larval food sources during the sediment removal process would result in a take.  Capping of 
Priority Habitat, even thin-layer capping (adding about 6 inches of sand to existing substrate), would result in 
a take since it would be expected to kill any larvae present.   SED 3 remediation would affect all of the riverine 
Priority Habitat in Reach 5A, but would not disturb the small mapped habitat area at the north end of 
Reach 5B.  For SED 4 through SED 9, all riverine Priority Habitat for the spine-crowned clubtail would be 
affected.  SED 10 impacts would occur in select areas within mapped habitat in Reach 5A, with no remedial 
impacts within the riverine Priority Habitat in 5B.  An additional take of adults is expected through tree removal 
as part of bank remediation in Reaches 5A and 5B as well as from access road/staging area construction in 
those same subreaches.  Both of these activities would remove large trees that are preferentially utilized by 
adult clubtails.     

SED 3 through SED 9 would all impact a significant portion of the local population of spine-crowned clubtails.  
SED 3 through SED 9 would affect all or nearly all of the riverine larval Priority Habitat in Reach 5, and this is 
more than enough by itself to impact a significant portion of the local population.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing is expected to 
reduce habitat suitability for adults for many years to come.  While impacts would be reduced under SED 10, 
this alternative would likely impact a significant portion of the spine-crowned clubtail population in Reach 5, 
since it would alter roughly half of the larval habitat for the species.  

As shown in Table Q-4, all of the floodplain alternatives except for FP 1 would result in a take of the spine-
crowned clubtail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees. Direct mortality of adults could also occur 
during tree clearing in the summer. 

The impact of these floodplain alternatives on the local population of spine-crowned clubtails in Reach 5 
would depend on the extent of tree clearing.  FP 2, FP 3, FP 5 and FP 9 would impact floodplain areas 
comprising less than 10% of the overall Priority Habitat of this species, and thus sufficient forested habitat 
would remain for the adults to find other trees in which to roost.  As a result, the associated take is not 
expected to impact a significant portion of the local population.  FP 6 and FP 7 represent much greater threats 
to adults through tree cutting (up to 24 and 39% of Priority Habitat in Reach 5, respectively), containing 
substantial proportions of preferred forested habitat) and would therefore impact a significant portion of the 
population in the PSA.  FP 4 and FP 8 would cause impacts to 13 and 16%, respectively, of the mapped 
Priority Habitat, but this is unlikely to have a significant impact on the local population within Reach 5, since 
extensive forested habitat would still exist under this alternative.  
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As shown in Table Q-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of spine-crowned clubtails for the same reasons given for their SED 
and FP components.  Furthermore, all of the combinations except for SED 10/FP 9 would result in an impact 
to a significant portion of the local population, since they would adversely affect all or a majority of the larval 
Priority Habitat in the river within Reach 5.  Further, under these combinations, impacts in portions of the 
floodplain Priority Habitat areas through removal of trees and vegetation used by adults of the species would 
add to the level of adverse impacts on the local population.  SED 10/FP 9 would likely impact a significant 
portion of the local population in Reach 5 due to remediation of roughly half of the larval habitat in Reach 5, 
with additional impacts to adult habitat from floodplain remediation and access roads and staging areas.    
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Table Q-3. Assessment of Take of Spine-Crowned Clubtail Under Sediment Alternatives 

 

 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes.  Excavation of river sediments in 
Priority Habitat would cause a take of 
larval forms by direct killing (removal and 
capping/backfilling) and alteration of 
feeding habitat.  Additional take of adults, 
would occur through habitat loss from tree 
removal as part of bank remediation and 
access road/staging area construction.   
Direct mortality of adults through tree 
clearing and vegetation removal could 
occur during summer construction work.   

Yes.  These alternatives would impact 16 
to 24% of the total Priority Habitat for the 
species.  All of the riverine larval Priority 
Habitat (in SED 4 through SED 9) or 
nearly all of that habitat (in SED 3) would 
be impacted.  This by itself is sufficient to 
impact a significant portion of the local 
population.  Additional impacts to adult 
forms would occur through tree removal as 
part of bank remediation and access 
road/staging area construction.     

SED 10 Yes.  Excavation of specific sections of 
River in Reach 5 would affect 21 acres of 
Priority Habitat, which would cause a take 
of larval forms by direct killing (removal 
and capping) and alteration of feeding 
habitat.  SED 10 would also involve tree 
removal impacts from bank remediation 
and access road/staging area 
construction, which would disrupt resting 
and foraging of adults.  Direct mortality of 
adults through tree clearing and vegetation 
removal could occur during summer 
construction work.   

Likely.  Under this alternative, roughly 50% 
of the total larval habitat in Reach 5A 
would be impacted, resulting in direct 
mortality of all larvae in the work zone and 
alteration of feeding habitat.  Although this 
alternative would affect only 10% of the 
total Priority Habitat, the extent of larval 
impacts would likely be enough to impact  
a significant portion of the local population.  
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Table Q-4. Assessment of Take of Spine-Crowned Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2, FP 3, 
FP 5, and 

FP 9 

Yes.  Soil removal activities and access 
roads/staging areas would involve 
vegetation and tree removal, causing a 
take of adults.  This take would include 
harassment and disruption of the feeding 
and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  

No.  Larval forms would be unaffected, 
and 3 to 9% of the total Priority Habitat 
would be impacted by tree removal.  
Sufficient forest area would remain for 
adults to find other trees in which to roost. 
 

FP 4 and 
FP 8 

Yes.  Soil removal activities and access 
road/staging areas would involve tree 
removal, causing a take of adults.  This 
take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 

Unlikely.  Larval forms would not be 
affected, and 13 to 16% of the total Priority 
Habitat for the species would be impacted.   
A large portion of those impacts are to 
forested habitat, but sufficient forest area 
would remain for adults to find other trees 
in which to roost.      

FP 6 & 
FP 7 

Yes.  Soil removal activities and access 
roads/staging areas would involve tree 
removal, causing a take of adults.  This 
take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 

Yes.  These alternatives would involve 
extensive impacts within Priority Habitat in 
the PSA, affecting 24 to 39% of the total 
Priority Habitat.   Vegetative clearing and 
tree removal activities in these areas are 
expected to affect adult survival and 
feeding and migratory activity for a 
significant portion of the local population.  
Impacts to forested habitats would range 
from 50 acres (FP 6) to 93 acres (FP 7). 
These impacts would affect a significant 
portion of the local population. 
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Table Q-5. Assessment of Take of Spine-Crowned Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8  

Yes.  The excavation and capping or 
backfilling activities in most or all of the 
riverine Priority Habitat under these 
combinations would cause a take of 
larval forms by direct killing (removal 
and capping) and alteration of feeding 
habitat.  Approximately 53,000 lf of 
riverbank would also be impacted 
under these alternatives and additional 
floodplain impacts would occur due to 
soil removal and access road/staging 
area construction.  The bank 
remediation could affect the suitability 
of the banks for the emergence of 
adults, and the tree removal on the 
banks and in the floodplain would 
cause a take of adults through habitat 
loss, harassment and disruption of 
feeding and migratory activity.  Direct 
mortality of adults through tree clearing 
and vegetation removal could occur 
during summer construction work.    

Yes.  These combinations would affect 29% 
to 55% of the overall Priority Habitat 
between the Confluence and Woods Pond.  
Alteration of all or substantially all of the 
larval Priority Habitat in the river would 
cause direct mortality of any larvae present 
and loss of feeding habitat and would be 
sufficient to impact a significant portion of 
the local population.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas through 
vegetative clearing, which would adversely 
affect adults using those areas.   
 

SED 10/FP 9 Yes.  Excavation of specific sections of 
the river in Reach 5A would affect 21 
acres of larval habitat and would cause 
a take of larval forms by direct killing 
(removal and capping) and alteration of 
feeding habitat.  An additional take of 
adult spine-crowned clubtails would 
occur from vegetative clearing related 
to floodplain activities and access 
roads/staging areas.  These clearing 
activities would disrupt adult foraging 
and resting activities.  Direct mortality 
of adults through tree clearing and 
vegetation removal could occur during 
summer construction work.   

Likely.   Under this combination, 13% of the 
total Priority Habitat, including roughly 50% 
of the total larval habitat, would be impacted, 
resulting in direct mortality and alteration of 
feeding habitat.  These direct larval impacts 
would likely be enough to impact a 
significant portion of the local population.   
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R. Stygian Shadowdragon (Neurocordulia yamaskanensis) 
MESA Assessment  

R-1. Summary of Species Life Cycle and Habitat Requirements 

The stygian shadowdragon (Neurocordulia yamaskanensis) is a dragonfly of the family Corduliidae, which are 
nearly all sprawlers and predators.  It is listed as a Species of Special Concern under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  The larvae of the stygian shadowdragon prefer medium to 
large rivers that lack vegetation (NHESP 2008).  Larvae are found on the surface of the sediment or clinging 
to rocks, sticks or other debris in the water.  It is not known how long it takes for the larvae to fully develop, 
although it is believed that it can take up to a year.  Larvae are ambush predators, attacking passing 
invertebrates or even small fish.  When ready to emerge as adults, typically in early June, larvae climb onto 
the river bank, trees, rocks or other solid structures, the exoskeleton splits, and adults emerge.  After the 
wings adequately unfurl and dry, the adult stygian shadowdragon flies into adjacent woodland to hide in the 
trees and continue to develop.  Much about the stygian shadowdragon life cycle is unknown, but it is believed 
to act similarly to related species of dragonflies.  After spending a week or more in the woodlands, adults 
return to the stream to both feed and mate.  The stygian shadowdragon is a crepuscular species and will fly 
over the water for a short period of time, usually during the brief period between sunset and nightfall.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in June 
into July.  Adults are typically observed nearby their breeding sites, but are believed to spend much of their 
time in the treetops.   

R-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat for the stygian shadowdragon occurs in 
two areas within Reach 7 of the Housatonic River.  No Priority Habitat for this species occurs in Reaches 5, 6, 
or 8.  Within Reach 7, one mapped Priority Habitat extends from the former Eagle Mill Impoundment and 
extends downstream for about 4 miles to just north of the Hop Brook confluence in Lee.  The second Priority 
Habitat area is about 5 miles downstream of Hop Brook, beginning to the east of the Stockbridge Golf Club in 
Stockbridge (below the Route 7 bridge) and continuing downstream for approximately 4 miles, ending to the 
north of the intersection of Dugway and Glendale Roads downstream of Glendale Dam.  The mapped Priority 
Habitat for this species is shown in Figure R-1 at the end of this section and totals 650 acres.  Within the 
Priority Habitat, the areal extent of the larval habitat includes the main stem of the river, plus the banks for 
emergence as adults.  The areal extent of adult habitat is broader and includes the main stem of the river, 
riverbanks, backwaters, the floodplain, and some adjacent upland forests or scrubland.  This species is 
believed to need large trees in the adult stage, so areas where the stream corridor is densely forested offer 
the best habitat for this species. 

Based on the Priority Habitat mapping, the habitat conditions between the two mapped areas, and the life-
cycle characteristics of the stygian shadowdragon, the two mapped Priority Habitat areas in Reach 7 
encompass a single local population of this species.  Although there are nearly 5 miles between the two 
mapped Priority Habitat areas, there are few cultural, hydrologic, or ecological barriers along this stretch to 
serve as a discontinuity for the stygian shadowdragon.     

The distribution of larvae was assumed to be uniform across the riverine portion of the Priority Habitat, since 
all such mapped habitat is suitable for larvae of this species and there is no indication of a greater density in 
particular portions of that habitat.  Adults may be found hunting in forest clearings and fields, but their 
preferred use of trees suggests that adults of this species may be more concentrated in forested habitats than 
in other terrestrial floodplain habitat types. 
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R-3. Impacts of Remedial Alternatives on Stygian Shadowdragon Habitat 

R-3-1.  Impacts to Stygian Shadowdragon  Habitat from Individual Sediment and Floodplain Alternatives 

Table R-1 summarizes the areal extent of impacts within stygian shadowdragon Priority Habitat in Reach 7 for 
all the individual sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction 
activities.  SED 3 through SED 5 and SED 10 involve no construction in Reach 7.  Under SED 6 through 
SED 9, the thin-layer capping and/or sediment removal/capping activities in the Reach 7 impoundments 
would impact approximately 19 acres (3%) of larval stygian shadowdragon Priority Habitat, with additional 
impacts to adult habitat (0.2 acre) due to access roads and staging areas.   

The floodplain alternatives that alter Priority Habitat would adversely affect stygian shadowdragon habitat 
primarily through removal of the trees needed by adults, with the extent of impact proportional to the extent of 
forested clearing for remediation and supporting facilities.  FP 1, FP 5, and FP 6 involve no impacts to the 
Priority Habitat of this species, FP 2 through FP 4, FP 8, and FP 9 would all impact approximately 3 acres 
(<1%) of the Priority Habitat, and FP 7 would affect a larger area, impacting approximately 31 acres (5%) of 
the Priority Habitat.  A substantial portion of the impacted area under FP 7 (10 acres) contains forested 
habitats preferentially used by the adults of this species, with reduced impacts to such preferred habitats (1 
acre) under FP 2 through 4, FP 8, and FP 9. 

Table R-1. Impacts to Stygian Shadowdragon Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Mapped 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 6 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 
SED 7 -- 6.9 -- 12.2 -- 19.1 0.2 -- 0.2 19.3 3% 
SED 8 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 
SED 9 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 
FP 3 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 
FP 4 2.5 -- 2.5 0.6 -- 0.6 3.1 <1% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 27.4 -- 27.4 3.1 -- 3.1 30.5 5% 
FP 8 2.5 -- 2.5 0.7 -- 0.7 3.2 <1% 
FP 9 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 
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R-3-2.  Impacts to Stygian Shadowdragon Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this Revised CMS 
Report) on the Priority Habitat of the stygian shadowdragon.  Those impacts are shown (except for the 
combination of SED 2/ FP 1, which does not involve any construction activities) in Table R-2.  Total impacts to 
Priority Habitat of the stygian shadowdragon in Reach 7 would vary among these combinations, ranging from 
approximately 3 acres (<1% of the Priority Habitat) under SED 3/ FP 3, SED 5/FP 4, and SED 10/FP 9 to 
approximately 49 acres (8% of the Priority Habitat) under SED 8/ FP 7. 

Table R-2. Impacts to Stygian Shadowdragon Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives  

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Priority 
Habitat* 7 8 

SED 3/ FP 3 2.3 -- 0.6 2.9 <1% 
SED 5/ FP 4 2.5 -- 0.6 3.1 <1% 
SED 6/ FP 4 21.4 -- 0.8 22.2 3% 
SED 8/ FP 7 45.6 -- 2.8 48.5 8% 
SED 9/ FP 8 21.4 -- 0.9 22.3 3% 

SED 10/ FP 9 2.3 -- 0.6 2.9 <1% 
*Includes 650-acre Priority Habitat between Woods Pond and Rising Pond Dam.   

 
R-3-3.  Impacts to Stygian Shadowdragon Habitat from Treatment/Disposition Alternatives  

None of the treatment/disposition alternatives involves work within or impacts to stygian shadowdragon 
Priority Habitat.   

R-4. Assessment of Take of Stygian Shadowdragon  

The attached tables – Table R-3 for the sediment alternatives, Table R-4 for the floodplain alternatives, and 
Table R-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table R-3, SED 1 through SED 5 and SED 10 would not involve any construction activities within 
Priority Habitat for the stygian shadowdragon.  Only sediment alternatives SED 6 through SED 9 would result 
in a take of the stygian shadowdragon.  Sediment removal/capping and thin-layer capping would result in the 
direct mortality of all larvae present in the work area, and alteration of feeding habitat.  In addition, a take of 
adults could occur during the limited clearing for access roads and staging areas under these alternatives.     

As also shown in Table R-3, none of the sediment alternatives that result in a take would impact a significant 
portion of the local population of stygian shadowdragon.  SED 6 through SED 9 would impact only 3% of the 
overall Priority Habitat area, and substantial larval habitat would remain to allow for recolonization from 
undisturbed areas.  In addition, impacts to adult habitat would be minimal and sufficient forested areas would 
remain to seek shelter and perching opportunities. 

As shown in Table R-4, all of the floodplain alternatives except for FP 1, FP 5 and FP 6 would result in a take 
of the stygian shadowdragon. At a minimum, the known shelter and feeding habitat of the adult form of the 
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species (i.e., trees) would undergo alteration as a result of each of the alternatives.  The floodplain 
alternatives would have less potential for a direct take (i.e., killing stygian shadowdragons) than the sediment 
alternatives, but direct mortality of adults could occur in connection with floodplain vegetation clearing in the 
summer.  In addition, floodplain alternatives involving work within the Priority Habitat of the stygian 
shadowdragon would cause a take by adversely affecting the feeding and migratory habitat of adults through 
removal of trees.  As the regrowth of large woody vegetation would take a number of years, adult habitat 
would be lost in affected work areas. 

None of the floodplain alternatives would be expected to impact a significant portion of the local stygian 
shadowdragon population.  FP 2 through FP 4, FP 8, and FP 9 would impact floodplain areas comprising less 
than 1% of the Priority Habitat, and thus sufficient forested habitat would remain for the adults to find other 
trees in which to roost.  FP 7 represents greater impacts to adults through tree cutting (5% of the total Priority 
Habitat), but would also not be expected to result in an impact to a significant portion of the local population. 

As shown in Table R-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of stygian shadowdragons in Reach 7 for the same reasons given 
for their SED and FP components.  None of those combinations would impact a significant portion of the local 
population in Reach 7, since they would adversely affect only a small amount of larval Priority Habitat.  In 
addition, the impacts to the floodplain and associated forested areas needed by adults would likewise be 
small, ranging from <1% to 8% of the total Priority Habitat for stygian shadowdragon.   
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Table R-3. Assessment of Take of Stygian Shadowdragon Under Sediment Alternatives 

Alternative Would a Take  Occur? 
Impact on Significant Portion of 

Local Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 

SED 5 and 
SED 10 

No take due to no remedial action in 
Reach 7. 

NA  
 

SED 6 
through 
SED 9 

 
 
 

Yes.  Thin-layer capping or 
excavation/capping activities in the Reach 7 
impoundments would cause a take of larval 
forms by direct killing (through removal or 
burial) and alteration of feeding habitat.  
Additional take of adults may occur through 
tree removal as part of limited access 
roads/staging area construction.      

No.  Although larvae would be removed 
or buried under these alternatives, only 
about 3% of the total mapped Priority 
Habitat for this species would be 
impacted.   
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Table R-4. Assessment of Take of Stygian Shadowdragon Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

FP 1 No take due to no action NA 

FP 5 and   
FP 6 

No take due to no remedial activity in Priority 
Habitat. 

NA 

FP 2, FP 3,  
FP 4, FP 8, 
and FP 9 

Yes.  Soil removal activities and construction 
of access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer.  

No.  The portion of forested Priority 
Habitat subject to tree removal would 
amount to <1% of the total Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 
 

FP 7 Yes.  Soil removal activities and construction 
of access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 

No.  Although this alternative would have 
a greater impact on Priority Habitat than 
other floodplain alternatives, the portion 
of Priority Habitat subject to tree removal 
would amount to 5% of the total Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 
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Table R-5. Assessment of Take of Stygian Shadowdragon Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of 
Local Population? 

SED 3/FP 3 
SED 5/FP 4 

SED 10/FP 9 

Yes.  The sediment component of these 
combinations would have no impact on 
stygian shadowdragon Priority Habitat.  
However, floodplain soil removal 
activities and construction of access 
roads/staging areas would involve some 
tree removal in that Priority Habitat and 
a related take of adults.  Clearing of the 
vegetation may result in direct mortality 
of adults, and would result in 
harassment and disruption of the 
feeding and migratory activity of adults. 

No.  These combinations would affect 
only 1% of the overall Priority Habitat.  
They would have no impact on riverine 
larval habitat, and floodplain 
remediation and access roads/staging 
impacts would be limited.   
 
 
 

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  The excavation or thin-layer 
capping activities in Reach 7 
impoundments under these 
combinations would cause a take of 
larval forms by direct killing (through 
removal or burial) and alteration of 
feeding habitat.  Floodplain soil removal 
activities and access roads/staging 
areas would involve tree removal in 
Priority Habitat and a related take of 
adults.  Clearing of the vegetation may 
result in direct mortality of adults, and 
would result in harassment and 
disruption of the feeding and migratory 
activity of adults. 

No.  These combinations would affect 
3 to 8% of the overall Priority Habitat.  
Given the relatively small amount of 
riverine work, remaining larvae would 
likely be capable of recolonizing 
impacted areas.  Floodplain 
remediation and access roads/staging 
impacts would also be limited in 
comparison to the overall size of the 
Priority Habitat, and adults would still 
have sufficient numbers of trees for 
resting.   
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S. Triangle Floater (Alasmidonta undulata) MESA Assessment 

S-1. Summary of Species Life Cycle and Habitat Requirements 

The triangle floater is a small mussel species classified as a Species of Special Concern under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  It prefers low gradient rivers with flowing 
water and sand and gravel substrate, but it can be found in lentic (lake) habitats as well, and can survive in a 
wide variety of substrate types (Nedeau et al. 2000, NHESP 2007).  As sedentary filter feeders, triangle 
floaters remove particles from passing water and digest the organic matter.  Reproduction involves fertilization 
through sperm released by males and taken in along with food in the filtering process by females during 
summer, with parasitic larvae (glochidia) produced the following spring.  The glochidia must attach to a 
vertebrate host, in this case multiple common fish species (including sunfish, bass, shiners, dace and 
suckers), where they grow and eventually drop off to develop into adults on the bottom.  Young, small 
mussels may remain buried most of the time, while older, larger specimens are normally found protruding 
from the sediment or wedged between rocks.  Mobility is minimal after the glochidia stage.  Individuals are 
believed to live for 8 to 20 years in Massachusetts.   

S-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the triangle floater occurs within 
Reach 5A, extending about 28,000 feet downstream from the confluence of the East and West Branches of 
the River, beyond Holmes Road to a point near the Joseph Drive housing development off East New Lenox 
Road.  This mapped Priority Habitat is shown on Figure S-1 at the end of this section.  This species has a 
clear preference for packed gravel areas, which are restricted to the upstream half of the River in Reach 5A.  
The Woodlot Alternatives (2002) ecological characterization of the PSA confirmed the presence of this 
species.  The area of mapped Priority Habitat in Reach 5A is approximately 20 acres, although this includes 
some bank habitat.  Except for approximately 0.5 acre, the entire Priority Habitat area in Reach 5A is located 
within the PSA.  This is an obligate aquatic species, which is found only in the river itself and does not use the 
non-submerged banks or adjacent land in any stage of its life cycle.   

According to NHESP database information, additional Priority Habitat for the triangle floater occurs 
downstream of the PSA within Reach 7 of the Housatonic River.  Within Reach 7, 96 acres of triangle floater 
Priority Habitat are mapped.  The Reach 7 Priority Habitat begins in Reach 7D north of Meadow Street and 
extends downstream to Reach 7G, except for an approximately 1-mile long stretch in Reach 7F.  The mapped 
Priority Habitat in Reach 7 is shown on Figure S-2.  It includes the main stem of the Housatonic River and 
associated riverbanks and one small tributary stream north of Meadow Street.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the triangle floater, two distinct 
populations of triangle floaters have been identified and evaluated in this assessment – one in Reach 5A and 
one in Reach 7.  The local population of triangle floaters in Reach 5A is represented by the 20 acres of 
Priority Habitat in that sub-reach.  The additional habitat areas in Reach 7 encompass a separate population 
due to the more than 10 miles of unsuitable habitat conditions and the presence of a number of dams 
between Reach 5A and the beginning of the Priority Habitat in Reach 7.  For both populations, the distribution 
of individuals throughout the mapped Priority Habitat was assumed to be uniform, since we have no 
information indicating a greater density in particular portions of that habitat.   

S-3.  Impacts of Remedial Alternatives on Triangle Floater Habitat 

S-3-1. Impacts to Triangle Floater Habitat from Individual Alternatives 

As noted above, triangle floaters are found only in aquatic riverine habitat.  They do not use exposed river 
banks or the adjacent floodplain.  Apart from SED 1 and SED 2 (which involve no construction activities), all 
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of the sediment alternatives would impact the triangle floater Priority Habitat in Reach 5A.  Under SED 3 
through SED 9, the sediment remediation in Reach 5A would impact approximately 16 acres of that Priority 
Habitat, which constitutes virtually all of the aquatic riverine Priority Habitat in the PSA.  Those alternatives 
would also affect most of the remainder of the mapped Priority Habitat in the PSA (an additional 
approximately 3.5 acres), which consists of the banks in Reach 5A, through riverbank stabilization/ 
remediation and the construction of access roads along the banks.  However, as noted above, the banks do 
not provide suitable habitat for this species unless they are below the water line.  SED 10 would impact, in an 
intermittent fashion, 8.7 acres of the aquatic riverine Priority Habitat in Reach 5A, which is 54% of that aquatic 
habitat.  It would also affect about one acre of the bank portion of the mapped Priority Habitat through 
riverbank remediation and access roads, although, again, that is not suitable habitat for this species.  Under 
all of these alternatives, sediment removal and capping (or backfilling) activities within the river channel would 
directly affect the habitat of the triangle floater and result in direct mortality to any triangle floaters present 
during excavation and capping (or backfilling).   

The floodplain alternatives would have no direct impact on habitat used by triangle floaters in Reach 5A (since 
they are entirely aquatic), except from the construction of river crossings, which would affect less than 0.1 
acre of aquatic Priority Habitat for all floodplain alternatives.    

Although the riverbank stabilization/remediation and floodplain soil removals would have little or no direct 
impact on triangle floaters, such work conducted adjacent to the river could result in indirect impacts to this 
species.  Increased sedimentation from vegetation clearing could impact triangle floater habitat and any 
individuals living in the impacted areas, and decreased tree cover along the banks would result in increases in 
water temperature which may affect the mussels.   

Within Reach 7, the only remedial alternatives that would affect the triangle floater Priority Habitat are SED 6 
through SED 9.  Those alternatives would result in impacts to 7 acres of Priority Habitat in the Willow Mill 
Impoundment (Reach 7E), representing 7% of the overall mapped Priority Habitat in Reach 7.  These impacts 
would result from thin-layer capping in that impoundment under SED 6 and sediment removal in that 
impoundment under SED 7 through SED 9.   

S-3-2.  Impacts to Triangle Floater Habitat from Combinations of Remedial Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the triangle floater.  Given the lack of direct impact of floodplain remediation or access 
roads and staging areas on the Priority Habitat of the triangle floaters, the impacts of these combinations are 
largely the same as those of their sediment components, as discussed above.  Thus, SED 3/FP 3, SED 5/ 
FP 4, SED 6/FP 4, SED 8/FP 7, and SED 9/ FP 8 would all impact approximately 16 acres of the aquatic 
riverine Priority Habitat in Reach 5A, representing virtually all of that aquatic riverine habitat; and SED 10/ 
FP 9 would impact approximately 9 acres of that habitat, representing just over half of the aquatic riverine 
habitat.  For Reach 7, the only combinations that would affect the Priority Habitat in that reach are SED 6/ 
FP 4, SED 8/FP 7, and SED 9/ FP 8.  Those combinations would impact approximately 7 acres (~ 7%) of the 
aquatic Priority Habitat in Reach 7.  
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S-3-3. Impacts to Triangle Floater Habitat from Treatment/Disposition Alternatives 

There would be no impacts to triangle floater Priority Habitats under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

S-4. Assessment of Take of Triangle Floater  

The attached tables – Table S-1 for the sediment alternatives, Table S-2 for the floodplain alternatives, and 
Table S-3 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local populations of this species.   

 As shown in Table S-1, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the triangle floater. Almost all of the aquatic riverine Priority Habitat for the species in Reach 5 would undergo 
significant alteration as a result of SED 3 through SED 9.  Direct removal of mussels present during the 
sediment removal process is unavoidable.  While an effort might be made to remove and relocate visible 
triangle floaters prior to excavation, it is uncertain whether this would remove all such mussels, especially 
since younger mussels may not be visible; and it is unlikely that suitable habitat can be found for relocated 
mussels.  Excavation of the river in Reach 5A under SED 3 through SED 9 would also affect the fish that host 
the glochidia (larval) stage of the triangle floaters.  Impacts would be functionally the same for SED 10, 
although less total area (~54%) would be affected.  Capping or backfilling of excavated areas would result in 
a further take, since the addition of at least 2 feet of capping or backfill material is expected to kill any 
remaining mussels present.   

As also shown in Table S-1, it is anticipated that SED 3 through SED 10 would impact a significant portion of 
the local population.  SED 3 through SED 9 would affect virtually all of the aquatic riverine Priority Habitat of 
the triangle floater in Reach 5, while SED 10 would affect more than half of that Priority Habitat.  The 
population in this area is very small and the life cycle of this species requires access to fish for the larval 
stage to move any significant distance.  As a result, any substantial loss of triangle floaters would impact a 
significant portion of the local population. 

While SEDs 3, 4, 5, and 10 would not involve work in Reach 7, SEDs 6, 7, 8, and 9 would involve sediment 
removal or thin-layer capping in the Willow Mill Impoundment, which would result in a take of the triangle 
floaters present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 7%). 

As shown in Table S-2, the floodplain alternatives would not cause a direct take of the triangle floater (i.e., 
killing mussels), because these habitats are not used by the triangle floater mussels.  Further, it is unlikely 
that any of these alternatives would cause a take of the triangle floater through habitat alteration.  Under FP 2 
through FP 9, less than 0.1 acre of riverine habitat would be impacted due to a river crossing.  Indirect 
impacts associated with floodplain remediation and vegetation removal could impact triangle floater Priority 
Habitat.  These impacts would include increased sedimentation, increased temperature (from removal bank 
vegetation) and reduction in woody debris and organic material to the River.  With proper construction 
techniques and soil and erosion controls, these indirect impacts are unlikely to result in a take of triangle 
floaters.  Even if a take was determined to occur as a result of these indirect impacts, an impact to a 
significant portion of the local population is not expected.  

In Reach 7, none of the floodplain alternatives would cause a take of triangle floaters because no Priority 
Habitat for this species would be impacted in that reach. 

As shown in Table S-3, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of triangle floaters in the PSA for the same reasons given for their 
sediment components.  Additional indirect impacts could occur through vegetation clearing and floodplain 
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remediation.  Further all of those combinations would impact a significant portion of the local population in 
Reach 5, since they would adversely affect all or a majority of the riverine Priority Habitat.         

As discussed above for the sediment alternatives, combinations that include SED 6, SED 8 and SED 9 would 
result in a take of triangle floaters in Reach 7 due to sediment removal and/or thin-layer capping in the Willow 
Mill Impoundment.  However, an impact to a significant portion of the triangle floater population in Reach 7 is 
not expected to occur, as no combinations would impact more than 7% of the mapped Priority Habitat in that 
reach. 
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Table S-1. Assessment of Take of Triangle Floater Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take; no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through  
SED 9 

Yes in Reach 5.  Excavation and capping (or 
backfilling) of approximately 16 acres of river 
in Reach 5A would cause a take of triangle 
floater mussels by direct removal or burial of 
any mussels present and by alteration of 
triangle floater habitat.  An additional take of 
mussels could occur from sedimentation or 
tree removal (and resulting increase in water 
temperature) during bank remediation and 
access road construction on the banks; but 
these indirect impacts would be expected to 
be minor by comparison. 
 
No in Reach 7 for SED 3 through SED 5, 
since those alternatives would not involve any 
work in Reach 7.   
 
Yes in Reach 7 for SED 6 through SED 9.  
Under those alternatives, thin-layer capping 
or sediment removal in the Willow Mill 
Impoundment, located within Priority Habitat, 
would cause a take of triangle floaters 
through burial or removal of any triangle 
floaters present in that impoundment and by 
habitat alteration within the impoundment. 

Yes in Reach 5.  These alternatives would 
adversely affect virtually all of the aquatic 
riverine Priority Habitat in the PSA.  The 
population in this area is so small and limited 
in areal extent that any substantial loss of 
triangle floaters would impact a significant 
portion of the local population.   
 
 
 
 
 
 
No in Reach 7, since even SED 6 through 
SED 9 would impact only a small portion 
(approximately 7%) of the overall mapped 
Priority Habitat in Reach 7. 

SED 10 Yes in Reach 5.  Excavation and capping of 
approximately 9 acres of river in Reach 5A 
would cause a take of triangle floater mussels 
by direct removal or burial of any mussels 
present and by alternation of triangle floater 
habitat.     
 
 
No in Reach 7, since SED 10 would not 
involve any work in Reach 7. 

Yes in Reach 5.  This alternative would 
impact roughly half of the aquatic riverine 
Priority Habitat in Reach 5A.  The population 
in this area is so small and limited in areal 
extent that any substantial loss of triangle 
floaters would impact a significant portion of 
the local population. 
 
NA in Reach 7 since no take.  



Triangle Floater 
MESA Assessment 

 S-6 October 2010 

Table S-2. Assessment of Take of Triangle Floater Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take; no action NA 

FP 2 through  
FP 9 

Unlikely in Reach 5.  Triangle floaters do not 
use the floodplain.  Direct impacts to aquatic 
triangle floater Priority Habitat would be less 
than 0.1 acre (due to river crossings) for each 
alternative.  Removal of trees and other 
vegetation adjacent to the bank and the River 
would have the potential for indirect impacts 
on triangle floaters through increased 
sedimentation and increased water 
temperature.  However, such indirect impacts 
from floodplain work are unlikely to be 
significant enough to cause a take. 
 
No in Reach 7, since these alternatives would 
not impact Priority Habitat in that reach.  

No in Reach 5.  Even if a take occurred, 
direct impacts to triangle floater Priority 
Habitat (from river crossings) would be minor, 
affecting < 0.1 acre (less than 1%) of the 
Priority Habitat in Reach 5A; and any indirect 
impacts from sedimentation and increased 
temperatures as a result of vegetative 
clearing adjacent to the River would be 
expected to be minor if they occur at all.   
 
 
 
 
NA in Reach 7 since no take. 
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Table S-3. Assessment of Take of Triangle Floater Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Excavation and capping (or 
backfilling) of approximately 16 acres of river 
in Reach 5A would cause a take of triangle 
floaters by direct removal or burial of any 
such mussels present and by alteration of 
triangle floater habitat.  Riverbank and 
floodplain remediation adjacent to the River 
and access road construction along the 
banks could potentially result in an additional 
take due to sedimentation or tree removal 
(and resulting increase in water temperature). 
 
No in Reach 7 for SED 3/FP 3, SED 5/FP 4, 
and SED 10/FP 9, since those combinations 
would not affect any Priority Habitat in 
Reach 7.  
 
Yes in Reach 7 for SED 6/FP 4, SED 8/FP 7 
and SED 9/FP 8.  Under those combinations, 
thin-layer capping or sediment removal in the 
Willow Mill Impoundment, located within 
Priority Habitat, would cause a take of 
triangle floaters through burial or removal of 
any triangle floaters present in that 
impoundment and by habitat alteration within 
the impoundment.     

Yes in Reach 5.  These combinations would 
affect virtually all of the aquatic riverine 
Priority Habitat of triangle floaters in Reach 5.  
The population in this area is so small and 
limited in areal extent that any substantial 
loss of triangle floaters would impact a 
significant portion of the local population.   
 
 
 
 
 
No in Reach 7.  Although impacts to triangle 
floater habitat would occur under some 
combinations, the amount of habitat impacted 
represents only a small portion 
(approximately 7%) of the overall Priority 
Habitat in Reach 7.    

SED 10/FP 9 Yes in Reach 5.  Excavation and capping of 
approximately 9 acres of river in Reach 5A 
would cause of take of triangle floaters by 
direct removal or burial of any mussels 
present and by alternation of triangle floater 
habitat.     
 
 
No in Reach 7, since this combination would 
not affect any Priority Habitat in Reach 7. 

Yes in Reach 5.  This combination would 
impact roughly half of the aquatic riverine 
Priority Habitat in Reach 5A.  The population 
in this area is so small and limited in areal 
extent that any substantial loss of triangle 
floaters would impact a significant portion of 
the local population. 
 
NA in Reach 7 since no take.  
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T. Zebra Clubtail (Stylurus scudderi) MESA Assessment 

T-1. Summary of Species Life Cycle and Habitat Requirements 

The zebra clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a state-listed Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  The larvae of the zebra clubtail prefer silty to sandy substrates in running water, with a 
moderate oxygen requirement and usually near-neutral to slightly basic pH (Hart and Fuller 1974, Merritt and 
Cummins 1978, NHESP 2007).  Larvae are found near the surface of the sediment (within the upper inch), 
where they develop over at least a year-long period, possibly two to three years.  Larvae are ambush 
predators, attacking passing invertebrates or even small fish from the substrate.  When ready to emerge as 
adults, typically in early July, larvae climb onto the river bank, sometimes using exposed rocks, emergent 
woody debris, or emergent vegetation, the exoskeleton splits, and adults emerge.  After the wings adequately 
unfurl and dry, the adult zebra clubtail flies into adjacent woodland to hide in the trees and continue to 
develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, adults return 
to the stream to both feed and mate.  This family is mainly a “short flight” species; they need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in July 
into September.  The eggs incubate over one to two weeks and hatch into larvae which re-initiate the life 
cycle.  Adults may live out the rest of the summer away from the stream, often in dense woodland. 

T-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the zebra clubtail occurs throughout 
Reaches 5A, 5B and 5C, from the confluence of the East and West Branches to the inlet of Woods Pond, but 
does not include Reach 6, Woods Pond.  The mapped Priority Habitat for this species in Reach 5 is shown on 
Figure T-1 at the end of this section.  The Woodlot Alternatives (2002) ecological characterization of the PSA 
confirmed the presence of this species. The overall mapped Priority Habitat between the Confluence and 
Woods Pond covers a total of 912 acres, of which 707 acres are located within the lateral boundaries of the 
PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the banks for eclosion 
(emergence as adults).  The areal extent of adult habitat is broader and includes the main stem of the river, 
backwaters, floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends 
into these adjacent floodplain areas.  This species needs trees in the adult stage, so areas where the stream 
corridor is densely forested offer the best habitat for this species. 

According to the 2010 NHESP database information, additional Priority Habitat for the zebra clubtail occurs 
downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure T-2.  The habitat 
area begins north of Meadow Street in Reach 7D and continues downstream until approximately 1,000 feet 
upstream of the Glendale Middle Road Bridge in Reach 7G.  The total Priority Habitat mapped in Reach 7 
covers 690 acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated 
riverbanks, and adjacent floodplain and upland habitats.  No zebra clubtail habitat is mapped in Reach 8.       

Based on the Priority Habitat mapping and the life-cycle characteristics of the zebra clubtail, two distinct 
populations of zebra clubtails have been identified and evaluated in this assessment – one in Reach 5 and 
one in Reach 7.  The Reach 5 local population of zebra clubtails was determined to be represented by the 
912 acres of Priority Habitat associated with Reach 5, including the 707 acres of habitat within the PSA.  The 
Reach 7 Priority Habitat was considered to represent a separate population due to the several miles of 
unsuitable habitat conditions between the Woods Pond headwaters and the beginning of the Priority Habitat 
in Reach 7.  While adults of the species can fly, they are considered a short-flight species and no habitat is 
mapped for approximately 6 miles downstream of the southernmost habitat area in Reach 5.  For both 
populations, the distribution of larvae throughout the mapped riverine habitat was assumed for this 
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assessment to be uniform across that Priority Habitat, since we have no information indicating a greater 
density in particular portions of that habitat.  Adult preference for mature trees suggests that impacts to 
forested communities may be more detrimental than impacts to other terrestrial habitat types. 

T-3. Impacts of Remedial Alternatives on Zebra Clubtail Habitat 

T-3-1.  Impacts to Zebra Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table T-1 summarizes the areal extent of impacts within zebra clubtail habitat in Reaches 5 and 6 for the 
individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 
and SED 2 involve no construction activities.  SED 3 would impact a total of 122 acres of zebra clubtail 
habitat, representing 13% of the overall Priority Habitat between the Confluence and Woods Pond.  SED 4 
through SED 9 would impact a total of 186 to 240 acres of Priority Habitat, representing 20% to 26% of the 
overall Priority Habitat in this vicinity.  SED 10 would impact 38 acres of Priority Habitat, approximately 4% of 
the overall Priority Habitat in Reach 5.  Work within the river channel would directly affect the habitat for the 
zebra clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 83,000 linear feet (lf) of riverbank within Priority Habitat (all of the riverbanks in Reaches 5A 
and 5B) and SED 10 would involve approximately 8,600 lf of riverbank stabilization/remediation within that 
habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  Backwaters are 
not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding and breeding 
areas for adults and are included as impacted areas under the sediment alternatives.  The access roads and 
staging areas within the Priority Habitat would affect floodplain areas used by adults of this species for 
perching, resting, and feeding.   

The floodplain alternatives would affect zebra clubtail habitat in Reach 5 primarily through removal of the 
large trees needed by adults, with the extent of impact proportional to the extent of clearing for soil removal 
and supporting facilities.  Impacts to additional community types would be less severe but still represent 
impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, FP 2 and FP 9 would 
impact 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 through FP 5 would impact 
6 to 9% of that habitat, FP 8 would impact 12% of that habitat, and FP 6 and FP 7 would impact 21 to 30% of 
that habitat.  In Reach 5, substantial portions of these impacted Priority Habitat areas contain forested areas 
that are primary habitat for adults of this species; these impacted areas range from approximately 8 acres 
under FP 2 to 157 acres under FP 7.     

Table T-2 summarizes the areal extent of impacts of remedial alternatives within Reaches 7 and 8 for the 
zebra clubtail (all such impacts would occur in Reach 7).  SED 1 through SED 5 and SED 10 involve no 
activity within zebra clubtail habitat in Reach 7.  SED 6 through SED 9 would impact approximately 2% of the 
total Priority Habitat in Reach 7 due to work in Reaches 7E and 7G and associated access roads and staging 
areas.  Priority Habitat impacts would also occur in Reach 7 from FP 2 through FP 4 and FP 7 through FP 9 
as seen in Table H-2.  All such impacts would affect less than 1% of that habitat (approximately 1 acre), 
except for FP 7, which would affect 3% (approximately 23 acres) of that habitat.  However; almost all of those 
impacts from the floodplain alternatives would occur in forested areas, which are preferred by adults of this 
species.       
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Table T-1. Impacts to Zebra Clubtail Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0.0% 
SED 2 Monitored Natural Recovery 0.0 0.0% 
SED 3 41.4 -- 22.9 -- 64.3 38.4 17.5 2.2 -- 58.1 122.4 13% 
SED 4 44.2 29.6 92.2 -- 165.9 38.3 18.4 2.5 -- 59.3 225.2 25% 
SED 5 44.2 29.6 92.2 -- 165.9 38.3 18.4 4.5 -- 61.2 227.1 25% 
SED 6 43.9 33.8 90.9 -- 168.6 38.3 18.5 0.7 -- 57.5 226.1 25% 
SED 7 43.9 33.8 90.9 -- 168.6 38.3 18.4 0.7 -- 57.5 226.1 25% 
SED 8 44.2 35.7 103.0 -- 182.9 38.3 18.4 0.7 -- 57.5 240.4 26% 
SED 9 43.9 33.8 90.9 -- 168.6 11.8 4.9 0.2 -- 16.9 185.5 20% 
SED 10 20.8 -- -- -- 20.8 14.9 2.6 -- -- 17.5 38.3 4% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 7.4 0.8 0.4 -- 8.6 4.2 1.8 0.7 -- 6.7 15.4 2% 
FP 3 20.0 7.9 6.0 -- 33.9 8.9 4.7 3.0 -- 16.7 50.6 6% 
FP 4 36.0 14.4 10.3 -- 60.7 10.1 6.4 3.7 -- 20.1 80.8 9% 
FP 5 25.3 10.1 15.8 -- 51.2 6.8 4.5 5.0 -- 16.3 67.5 7% 
FP 6 75.4 48.0 40.7 -- 164.1 9.1 7.8 6.1 -- 23.0 187.2 21% 
FP 7 129.6 61.9 61.6 -- 253.0 7.3 6.4 5.7 -- 19.4 272.4 30% 
FP 8 45.6 20.1 20.2 -- 86.0 11.4 7.0 5.3 -- 23.6 109.6 12% 
FP 9 7.8 1.7 0.6 -- 10.1 4.3 1.7 2.1 -- 8.1 18.2 2% 

1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 lf of 
riverbank stabilization/remediation within zebra clubtail Priority Habitat and SED 10 would require 
8,559 lf of riverbank stabilization/remediation within Priority Habitat. 
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Table T-2. Impacts to Zebra Clubtail Priority Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 6 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 
SED 7 -- -- 7.8 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 
SED 8 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 
SED 9 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 
FP 3 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 
FP 4 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 20.7 -- 20.7 1.8 -- 1.8 22.5 3% 
FP 8 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 
FP 9 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 

 

T-3-2.  Impacts to Zebra Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the zebra clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table T-3 for Reaches 5 and 6 and Table T-4 
for Reaches 7 and 8.  Total impacts to Priority Habitat of the zebra clubtail in Reaches 5 and 6 would vary 
greatly among these combinations, ranging from approximately 53 acres (6% of the Priority Habitat) under 
SED 10/FP 9 to approximately 459 acres (50% of the Priority Habitat) under SED 8/FP 7.  Priority Habitat 
impacts from these combinations in Reach 7 would range from approximately 1 acre (< 1% of the Priority 
Habitat) under SED 3/FP 3 to approximately 34 acres (5% of the Priority Habitat) under SED 8/FP 7. 
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Table T-3. Impacts to Zebra Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 61.4 7.9 28.9 -- 64.1 162.3 18% 
SED 5/FP 4 80.1 43.9 102.5 -- 62.6 289.1 32% 
SED 6/FP 4 79.9 48.2 101.2 -- 59.3 288.6 32% 
SED 8/FP 7 172.0 97.0 152.0 -- 37.8 458.9 50% 
SED 9/FP 8 89.5 53.9 111.2 -- 31.1 285.7 31% 

SED 10/FP 9 28.6 1.7 0.6 -- 21.6 52.6 6% 
* Includes 912-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 82,686 lf of riverbank stabilization/remediation within zebra clubtail Priority 
Habitat, and SED 10/FP 9 would require 8,559 lf of riverbank stabilization/remediation 
within the Priority Habitat. 

 

Table T-4. Impacts to Zebra Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 7 8 

SED 3/FP 3 1.0 -- 0.3 1.3 <1% 
SED 5/FP 4 1.0 -- 0.3 1.3 <1% 
SED 6/FP 4 10.4 -- 2.6 13.0 2% 
SED 8/FP 7 30.0 -- 4.0 34.0 5% 
SED 9/FP 8 10.4 -- 2.6 13.0 2% 

SED 10/FP 9 1.0 -- 0.3 1.3 <1% 
* Includes 690-acre Priority Habitat between Woods Pond Dam and Rising Pond Dam.   

 
T-3-3. Impacts to Zebra Clubtail Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the zebra clubtail have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table T-5.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-water 
CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  There would be no 
impacts to such habitat if the CDF is located entirely in Woods Pond.  The largest impact, 25 acres, would 
come from the use of backwater BWL_07 for a CDF.  TD 3 would have no impact on zebra clubtail habitat, 
since none of the identified locations for an Upland Disposal Facility is within the mapped Priority Habitat for 
this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox Road, would 
impact approximately 4 acres of mapped Priority Habitat for the zebra clubtail (less than 1% of the overall 
zebra clubtail Priority Habitat in the PSA).  However, this property consists of open grassland with scattered 
shrub growth.  While adult clubtails may use shrubs for roosting and may forage in meadows, that is not their 
preferred habitat.  Thus, it is possible, but uncertain, that the construction and operation of a treatment facility 
and associated access roads and staging areas at this property would have an adverse impact on this 
species.  
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Table T-5. Impacts to Zebra Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond - Layout A None 
Woods Pond - Layout B None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 (Reach 5B) 

 

T-4. Assessment of Take of Zebra Clubtail  

The attached tables – Table T-6 for the sediment alternatives, Table T-7 for the floodplain alternatives, 
Table T-8 for the selected sediment/floodplain combinations, and Table T-9 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  As discussed previously, the assessments have considered Reach 5 and Reach 7 as supporting 
separate local populations of the species. 

As shown in Table T-6, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
zebra clubtails in Reach 5.  At a minimum, due to the sediment remediation in that reach under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of impacts.  Direct removal of larvae during the sediment removal 
process is unavoidable.  Capping of Priority Habitat would also result in a take; even thin-layer capping, 
adding about 6 inches of sand to existing substrate, is expected to kill any larvae present.  An additional take 
of adults is expected through tree removal as part of bank remediation in Reaches 5A and 5B and floodplain 
remediation and access construction/staging in all three portions of Reach 5.  This take would consist of 
either direct killing of adults during summer construction work or, at a minimum, removal of wooded habitat 
used by adults.  

As also shown in Table T-6, SED 3 through SED 9 would all impact a significant portion of the local 
population of zebra clubtails in Reach 5.  SED 3 would affect all of the riverine larval Priority Habitat in 
Reach 5A and approximately half of such habitat in Reach 5C.  SED 4 through SED 9 would affect all of the 
riverine larval Priority Habitat in Reach 5.  This is more than enough by itself to impact a significant portion of 
the local population.  Phasing of the construction activities over the remediation period would not prevent this 
loss because the rate of construction is expected to cover distances too large each year to allow effective 
colonization from the nearest undisturbed area harboring this species, and, in any event, substrate suitability 
after construction would be low where gravel/rock is used as the upper layer.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing is expected to 
reduce habitat suitability for adults.  By contrast, SED 10 would not affect a significant portion of the zebra 
clubtail population in Reach 5, since it would affect only limited areas in Reach 5A, representing only 4% of 
the overall Priority Habitat of this species. 

While SEDs 3, 4, 5 and 10 would not involve work in Reach 7, SED 6, through SED 9 would involve thin-layer 
capping or sediment removal in the Reach 7 impoundments, which would result in a take of the zebra clubtail 
larvae present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 2%).   
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As shown in Table T-7, all of the floodplain alternatives except for FP 1 would result in a take of the zebra 
clubtail in Reach 5.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees.  Direct mortality of adults could also occur 
during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of zebra clubtails in Reach 5 would thus 
depend on the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 
less than 10% of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the 
adults to find other trees in which to roost.  As a result, the associated take is not expected to impact a 
significant portion of the local population.  FP 6 and FP 7 represent much greater threats to adults through 
tree cutting, as they would affect 21 and 30% of Priority Habitat in Reach 5, respectively, and substantial 
portions of those areas contain forested habitat.  Thus, these alternatives would result in an impact on a 
significant portion of the population in Reach 5.  Tree replanting would not change this conclusion given the 
lengthy period of time before such trees would reach a mature level that would be useful to adult clubtails.  
FP 8 would impact up to 12% of the mapped floodplain habitat, but this is not expected to impact a significant 
portion of the local population within Reach 5, as extensive forested habitat would still exist under this 
alternative.  

In Reach 7, all of the floodplain alternatives (except FP 5 and FP 6) would involve a take of adults due to tree 
clearing for soil removal and/or access roads and/or staging areas, although the impacted area would be very 
limited.  However, none of these alternatives would impact a significant portion of the local population in 
Reach 7 due to the small amount of Priority Habitat affected in that reach.       

As shown in Table T-8, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of zebra clubtails in Reach 5 for the same reasons given for their 
SED and FP components.  Further all of those combinations except SED 10/FP 9 would impact a significant 
portion of the local population in Reach 5, since they would adversely affect all or a majority of the larval 
Priority Habitat in the River within that reach, as well as affecting portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, which would adversely affect adults using those areas.  The 
cumulative impacts of the sediment and floodplain remediation in these combinations would result in impacts 
to a significant portion of the local population.  SED 10/FP 9 would not be expected to impact a significant 
portion of the local population, since it would affect more limited portions of both the riverine and the 
floodplain habitats for this species.    

In Reach 7, SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would not impact larval habitat, but would cause a 
take through removal of trees in the floodplain that serve as foraging or resting habitat for adult clubtails, 
although the impacted area would be very limited.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would cause a 
take of zebra clubtails in Reach 7 due to the sediment capping or removal in the Reach 7 impoundments, 
which would remove or bury any larvae present in them.  In addition, these combinations would involve 
removal of trees in the floodplain in Reach 7, which would disrupt foraging and resting habitat for adults of the 
species, although the impacted area under FP 4 and FP 8 would still be very limited.  None of the 
combinations would impact a significant portion of the zebra clubtail population in Reach 7, as no 
combinations would impact more than 5% of the mapped Priority Habitat in that reach.  

As shown in Table T-9, the treatment/disposition alternatives with potential impacts on mapped zebra clubtail 
Priority Habitat are TD 2, TD 4, and TD 5.  TD 2 would impact Priority Habitat only if a CDF is built in a 
backwater (not in Woods Pond), in which case it would cause a take through disruption to adult zebra 
clubtails that are using the backwater.  The construction of a treatment facility under TD 4 or TD 5 at the GE 
property off New Lenox Road could possibly cause a take through alteration of the meadow/shrub habitat at 
that property, which may be used by adults of the species, although it is not their preferred habitat.  In any 
case, under any of these alternatives, the take would not adversely impact a significant portion of the local 
population, since it would affect only a small portion (< 3% for TD 2 and < 1% for TD 4 and TD 5) of the 
Priority Habitat of the zebra clubtail in Reach 5. 
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Table T-6.  Assessment of Take of Zebra Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes in Reach 5.  Excavation of the 
Housatonic River in Reach 5A would cause 
a take of larval forms by direct removal and 
alteration of feeding habitat.  Capping of 
excavated areas would cause a further take 
of any remaining or immigrating larvae.  
Thin-layer capping in Reach 5C would take 
additional larvae.  Additional take of adults, 
either directly in summer construction work 
or indirectly through habitat loss, would 
occur through tree removal as part of bank 
remediation and access road/staging area 
construction. 
 
No in Reach 7 due to no work in that reach. 

Yes in Reach 5.  All riverine larval Priority 
Habitat for larvae in Reach 5A and half the 
riverine larval Priority Habitat in Reach 5C 
would be impacted, and direct mortality of all 
larvae within the work areas would occur.  This 
by itself is sufficient to affect a significant 
portion of the local population because direct 
mortality of all larvae in Reaches 5A and half of 
5C would occur.  In addition, access roads and 
staging areas would require tree removal, 
impacting available habitat for adults.  Phasing 
of construction activities would not prevent loss 
of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow effective 
colonization from the nearest undisturbed area, 
and in any event, substrate suitability after 
construction would be low where gravel/rock is 
used as the upper layer.   

SED 4 
through 
SED 9 

 
 
 

Yes in Reach 5.  Excavation and/or thin-
layer or engineered capping of river in 
Reaches 5A, 5B, and 5C would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat throughout the 
Priority Habitat within the PSA.  Additional 
take of adults is expected through tree 
removal as part of bank remediation and 
access road/staging area construction.   
 
No in Reach 7 under SED 4 and SED 5 due 
to no work. 
 
Yes in Reach 7 under SED 6 through SED 9 
due to the thin-layer capping or sediment 
removal in the Reach 7 impoundments.  
These activities would kill all larvae 
inhabiting these areas.  A take of adults 
would also occur from tree removal as part 
of the construction of access roads and 
staging areas.    

Yes in Reach 5.  All of the riverine larval 
Priority Habitat within the PSA would be 
impacted, causing direct mortality to all larvae 
within the work areas.  Given the nature of the 
impacts, this is more than enough to affect a 
significant portion of the local population.  In 
addition, access roads and staging areas 
would require tree removal, impacting available 
habitat for adults.  Phasing of construction 
activities would not prevent loss of a significant 
portion of the population, because the rate of 
construction would cover distances too large 
each year to allow effective colonization from 
the nearest undisturbed area, and in any event, 
substrate suitability after construction would be 
low where gravel/rock is used as the upper 
layer.      
 
No in Reach 7 under SED 6 through SED 9.  
The total impacted areas only represent a 
small portion (2%) of the mapped habitat in 
Reach 7.     
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat. 
 
No in Reach 7 under SED 10 due to no 
work.     

No in Reach 5.  Under this alternative, only 
select areas within Reach 5A would be 
excavated and capped.  Overall, this area 
represents a small portion (~4%) of the overall 
Priority Habitat for the species.   
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Table T-7. Assessment of Take of Zebra Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 5 and  

FP 9 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7 under FP 2 through FP 4 (but 
not FP 5) and FP 9.  These alternatives would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.   

No in Reach 5.  Larval forms would be 
unaffected, and only a relatively small portion 
of Priority Habitat would be subject to tree 
removal (<10% of the Priority Habitat area).  
Sufficient forest area would remain for adults 
to find other trees in which to roost. 
 
No in Reach 7.  The impacted Priority Habitat 
area within Reach 7 represents a small 
portion (< 1%) of the overall Priority Habitat in 
that reach.  In addition, larval forms would be 
unaffected by these alternatives.  

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
 
No in Reach 7 under FP 6 due to no work in 
that reach. 
 
Yes in Reach 7 under FP 7 due to removal of 
trees within the Priority Habitat in that reach 
and the resulting disruption of foraging and 
resting habitat for adults of the species.     

Yes in Reach 5.  These alternatives would 
involve extensive impacts within Priority 
Habitat in the PSA, affecting 187 to 272 acres 
of such habitat (21 to 30% of total Priority 
Habitat between the Confluence and Woods 
Pond).  Tree removal activities in these areas 
are expected to affect adult survival, breeding 
success, and feeding and migratory activity 
for a significant portion of the local population. 
 
No in Reach 7 since FP 6 would involve no 
work in that reach and FP 7 would affect a 
small portion (~3%) of Priority Habitat in that 
reach.   

FP 8 Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7.  This alternative would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.       

No in Reach 5.  Larval forms would not be 
affected, and only 12% of the Priority Habitat 
for the species in Reaches 5 and 6 would be 
impacted.  Sufficient forest area would remain 
for adults to find other trees to roost in.   
 
 
 
No in Reach 7.  Larval forms of the species 
would not be impacted and FP 8 would only 
impact a small portion (<1%) of the Priority 
Habitat for the species in Reach 7.   
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Table T-8. Assessment of Take of Zebra Clubtail Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 

 

Yes in Reach 5.  The excavation and/or 
capping activities in Reach 5 under these 
combinations of alternatives would cause a 
take of larval forms by direct removal or burial 
of the larvae and alteration of feeding habitat 
in Priority Habitat within the PSA.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation could result in 
direct mortality of adults, and would also 
result in indirect impacts to the population.  
Indirect impacts would include harassment 
and disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
not impact larval habitat in Reach 7.  They 
would involve removal of trees in the 
floodplain in that reach, which would disrupt 
foraging and resting habitat for adults of the 
species, but the impacted area would be very 
limited.   

Yes in Reach 5.  These combinations would 
affect 18% to 32% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all or a 
majority of the larval Priority Habitat in the 
River within Reach 5, which would cause 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, 
which would adversely affect adults using 
those areas.  The cumulative impacts of the 
sediment and floodplain remediation in these 
combinations would result in impacts to a 
significant portion of the local population.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.  
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult zebra clubtails   

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation activities in 
Reach 5 under these combinations would 
cause a take of larval forms by direct removal 
of the larvae and alteration of feeding habitat 
in Priority Habitat within the PSA.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation may result in direct 
mortality of adults, but would also result in 
indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
involve capping or removal in the Reach 7 

Yes in Reach 5.  These combinations would 
affect 31% to 50% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all of the 
larval Priority Habitat in the River within 
Reach 5, which would cause direct mortality 
of any larvae present and alteration of 
feeding habitat in these areas.  In addition, 
these combinations would impact portions of 
the floodplain Priority Habitat areas in the 
PSA through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

impoundments, which would remove or bury 
any larvae present in them.  In addition, these 
combinations would involve removal of trees 
in the floodplain in Reach 7, which would 
disrupt foraging and resting habitat for adults 
of the species, although the impacted area 
under FP 4 and FP 8 would be very limited.   

of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow 
effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer. 
 
No in Reach 7 due to limited portion of 
Priority Habitat affected (2% to 5%).  The 
limited vegetative clearing would still leave 
sufficient forested areas for adult zebra 
clubtails.    

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes would occur from 
vegetative clearing related to floodplain 
activities and access roads/staging areas.  
These clearing activities may result in direct 
mortality of adults or in disruption of foraging 
and resting activities. 
 
Yes in Reach 7.  This combination would not 
impact larval habitat in Reach 7.  FP 9 would 
involve removal of trees in the floodplain in 
Reach 7, which would disrupt foraging and 
resting habitat for adults of the species, but 
the impacted area would be very limited. 

No in Reach 5.  This combination would 
affect only a relatively limited portion (~ 6%) 
of the overall Priority Habitat between the 
Confluence and Woods Pond.  The removal 
of larvae and associated habitat would only 
occur in 21 acres of Reach 5A.  Bank 
stabilization, floodplain remediation, and 
access/staging impacts would also be limited 
in comparison to the overall size of the 
Priority Habitat and adults would still have 
sufficient numbers of trees for foraging and 
resting.    
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would still leave sufficient 
forested areas for adult zebra clubtails. 
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Table T-9. Assessment of Take of Zebra Clubtail Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under the footprint that uses only 
Woods Pond for CDF, since that footprint 
would not affect zebra clubtail habitat.   
Yes under any footprint that involves a 
backwater, since construction of CDF(s) in 
backwater areas would disrupt any adults 
that may be using the backwater area.  This 
take would include harassment and 
disruption of development and feeding, or 
even direct mortality. 

No.  Even if a take would occur, the 
maximum impact (25 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for zebra clubtail in the PSA.  These 
impacts to backwater habitat would not 
impact the larvae and would involve only 
limited tree removal.  There would be 
sufficient habitat remaining for the adult 
clubtails. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Possibly.  Construction and operation of 
treatment facility and access road areas 
would involve removal of shrubs and 
alteration of the open meadow habitat at the 
property identified for TD 4 and TD 5, which 
may be used by adult clubtails for roosting or 
foraging.  If these areas are used by adults, 
implementation of TD 4 or TD would cause a 
take of adults through harassment and 
disruption of roosting and/or feeding, or even 
direct mortality.   

No.  Even if a take occurred, the impacted 
Priority Habitat area is <1% of the overall 
Priority Habitat for the species, and any 
effects would be confined to adults in a small 
area. 
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U. Black Maple (Acer nigrum) MESA Assessment  

U-1. Summary of Species Life Cycle and Habitat Requirements 

Black maple (Acer nigrum) is a deciduous tree species able to reach heights of 130 ft.  Black maple is a 
Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). The 
trunk is straight with a dark, furrowed bark.  The leaves are dark green with 3 to occasionally 5 lobes, a 
pubescent undersurface, and drooping leaf margins.  The winged fruits or samara are similar to those of the 
sugar maple (Acer saccharum), a closely related species.  The flowering period for this plant is from late May 
to early June.  Preferred habitats of black maple are rich, moist woodlands on non-acidic, alluvial soils or in 
floodplain forests.  The winged seeds are distributed by wind, flowing waters and by wildlife.  Germination 
occurs when suitable non-acidic soil conditions are present at the locations where the dispersed seeds are 
carried.  According to NHESP occurrence records, records for this species occur in Berkshire, Franklin, and 
Hampshire Counties in western Massachusetts.  

U-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 database information received from NHESP, Priority Habitat of black maple occurs in a 
section of Reach 5A on the east side of the Housatonic River and the Holmes Road Bridge, as shown in 
Figure U-1.  This area of Priority Habitat of black maple totals 58 acres, all of which occurs within the PSA.  
The areal extent of the mapped Priority Habitat consists of riverbank, transitional floodplain forest, red maple 
swamp, shrub swamp, backwaters, and upland forest habitats.  (The Housatonic River channel is not within 
the mapped Priority Habitat, consistent with the fact that river channels and open water are not considered 
suitable habitat for the black maple.)  Woodlot Alternatives also observed a black maple during field surveys 
in Reach 5A; that maple was in Massachusetts Audubon’s Canoe Meadows property, located in transitional 
floodplain forest habitat adjacent to the Housatonic River (Woodlot, 2002).  There is no black maple Priority 
Habitat mapped within the remainder of Reach 5 or in Reaches 6, 7 and 8.    

Based upon review of the Priority Habitat mapping for the black maple and the characteristics of this species, 
the local population of the black maple is considered to consist of the plants (and seeds or other propagules) 
of this species present in all of the mapped Priority Habitat identified within Reach 5.  Since much of the 
mapped habitat offers suitable habitat for this species, it is assumed for the purposes of this assessment that 
black maple and/or its seed bank are distributed throughout the Priority Habitat.  

U-3. Impacts of Remedial Alternatives on Black Maple Habitat 

U-3-1. Impacts to Black Maple Habitat from Individual Sediment and Floodplain Alternatives 

Table U-1 summarizes the areal extent of work within black maple Priority Habitat for all the remedial 
alternatives.  SED 1 involves no construction activities and SED 2 is limited to monitored natural recovery 
(MNR) only.  Impacts to black maple Priority Habitat would occur under all other sediment alternatives and 
range from less than one acre of Priority Habitat under SED 10 to approximately 5 acres under SED 8.  In 
addition, SED 3 through SED 9 would involve approximately 4,400 linear feet of riverbank 
stabilization/remediation in mapped Priority Habitat, and SED 10 would involve approximately 800 feet of 
riverbank stabilization/remediation in such habitat.  Although in-stream work associated with the sediment 
alternatives would occur outside the Priority Habitat of the back maple and is unlikely to impact this species 
(which does not grow in open water), sediment-related work along the edges of the backwaters would affect 
black maple habitat.  Riverbank stabilization/remediation in Priority Habitat in Reach 5A under SED 3 through 
SED 10, as well as access road/staging area construction in this species’ floodplain habitat to support those 
alternatives, would result in direct mortality of any trees that need to be removed or whose roots are 
damaged, and would also alter the habitat of this species and reduce its seed bank. 
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FP 1 would involve no action.  FP 2 through FP 9 would affect the Priority Habitat of the black maple, with 
impacts ranging from less than 1 acre under FP 5 to approximately 10 acres under FP 7.  The majority of 
these impacts would occur within transitional floodplain forest habitats which provide suitable habitat for this 
species.  All floodplain remedial activities would kill any living specimens within the impacted areas, and 
would also remove or destroy any seed bank within in the soil in those areas.  Backfilling with non-indigenous 
soil is not expected to carry the fruit of black maple and thus would not contribute to the re-growth of this 
species.  Moreover, the disturbed areas would susceptible to colonization by invasive species, which are 
likely to have a competitive advantage over black maple seedlings following disturbances. 

Table U-1. Impacts to Black Maple Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 0.5 -- -- -- 0.5 2.0 -- -- -- 2.0 2.5 4% 
SED 4 2.7 -- -- -- 2.7 2.0 -- -- -- 2.0 4.7 8% 
SED 5 2.7 -- -- -- 2.7 2.0 -- -- -- 2.0 4.7 8% 
SED 6 2.6 -- -- -- 2.6 2.0 -- -- -- 2.0 4.6 8% 
SED 7 2.6 -- -- -- 2.6 2.0 -- -- -- 2.0 4.6 8% 
SED 8 2.9 -- -- -- 2.9 2.0 -- -- -- 2.0 4.9 8% 
SED 9 2.7 -- -- -- 2.7 0.5 -- -- -- 0.5 3.2 6% 
SED 10 0.2 -- -- -- 0.2 0.1 -- -- -- 0.1 0.3 <1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 4.9 8% 
FP 3 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 5.0 9% 
FP 4 5.8 -- -- -- 5.8 1.1 -- -- -- 1.1 6.8 12% 
FP 5 0.5 -- -- -- 0.5 0.2 -- -- -- 0.2 0.8 1% 
FP 6 6.0 -- -- -- 6.0 1.1 -- -- -- 1.1 7.1 12% 
FP 7 9.5 -- -- -- 9.5 1.0 -- -- -- 1.0 10.4 18% 
FP 8 5.9 -- -- -- 5.9 1.1 -- -- -- 1.1 7.0 12% 
FP 9 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 4.8 8% 

1. In addition to the impacts shown above, SED 3 through SED 9 would also each require 4,406 linear 
feet of riverbank stabilization/remediation within black maple Priority Habitat and SED 10 would 
require 799 linear feet of riverbank stabilization/remediation within black maple Priority Habitat.   

 
 

U-3-2. Impacts to Black Maple Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the black maple.  Those impacts are shown in Table U-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the black maple would vary among these combinations, ranging from approximately 5 acres 
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(9% of the Priority Habitat) under SED 10/FP 9 to approximately 13 acres (23% of the Priority Habitat) under 
SED 8/FP 7. However, given that activities within aquatic riverine habitat would not directly affect the black 
maple’s preferred habitat, the principal impacts would result from floodplain soil removal and access 
road/staging area construction in the floodplain.  These floodplain activities would affect approximately 5 to 11 
acres of suitable floodplain habitat within the Priority Habitat, impacting 17% to 41% of the transitional 
floodplain forest (which is preferred habitat for this species) within the Priority Habitat (as detailed further in 
Section U.4).  In addition, the approximately 4,400 lf of riverbank stabilization/remediation in black maple 
Priority Habitat under all of the combinations of alternatives except SED 10/FP 9 would also impact suitable 
black maple habitat.  SED 10/FP 9 would involve only approximately 800 lf of riverbank 
stabilization/remediation within Priority Habitat.  

Table U-2. Impacts to Black Maple Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 4.5 -- -- -- 1.8 6.3 11% 
SED 5/FP 4 8.5 -- -- -- 1.5 10.0 17% 
SED 6/FP 4 8.4 -- -- -- 1.5 9.9 17% 
SED 8/FP 7 12.3 -- -- -- 0.8 13.1 23% 
SED 9/FP 8 8.6 -- -- -- 1.6 10.2 18% 
SED 10/FP 9 4.1 -- -- -- 1.1 5.2 9% 

* Includes 58-acre Priority Habitat between the Confluence and Woods Pond 
Dam.   

Note:  In addition to the impacts shown above, all combinations except SED 
10/FP 9 would require 4,406 linear feet of riverbank stabilization/remediation 
within black maple Priority Habitat.  SED 10/FP 9 would require 799 linear feet of 
riverbank stabilization/remediation within black maple Priority Habitat.   

 

U-3-3.  Impacts to Black Maple Habitat from Treatment/Disposition Alternatives 

There would be no impacts to black maple Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

U-4. Assessment of Take of Black Maple 

The attached tables – Table U-3 for the sediment alternatives, Table U-4 for the floodplain alternatives, and 
Table U-5 for the selected combinations of sediment and floodplain alternatives – identify, for each alternative 
(or combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be 
likely to impact a significant portion of the local population of this species. 

As shown in Table U-3, SED 3 through SED 9 would impact the entire length of riverbank (4400 lf) along the 
eastern boundary of the mapped Priority Habitat, up to 3 acres of backwater habitat, and a portion of 
floodplain (2 acres for SED 3 through SED 8 and 0.5 acre for SED 9) within mapped Priority Habitat due to 
access road/staging area construction. These impacts would result in a take of black maple by causing direct 
mortality to any black maple present in the affected areas and removal or destruction of seed bank.  It is 
unlikely (but possible) that SED 10 would cause a take of this species as this alternative would impact less 
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than 1% of the mapped Priority Habitat (only 0.2 acre of backwaters and 0.1 acre of floodplain) and riverbank 
stabilization/remediation would impact alter only approximately 800 linear feet of bank.  

It is unlikely that SED 3 through SED 9 would impact a significant portion of the local population.  While those 
alternatives would impact the full length of riverbank within Priority Habitat, they would affect only relatively 
small portions of this species’ primary woodland and forested floodplain habitats, amounting to only 3 to 4% of 
the mapped Priority Habitat.  With a large, long-lived tree species such as the black maple, damage or 
mortality to a small number of mature specimens within a small population might be significant to the long-
term viability of that population.  However, assuming that the trees are distributed throughout the Priority 
Habitat, impacts on such a relatively small percentage of that habitat as would occur under SED 3 through 
SED 9 are unlikely to affect a significant portion of the population.  SED 10 would affect less than 1% of the 
Priority Habitat, and thus, even if a take occurred, would not impact a significant portion of the local black 
maple population. 

As shown in Table U-4, all floodplain removal alternatives would result in a take of black maple with the 
possible exception of FP 5.  FP 1 through FP 4 and FP 6 through FP 9 would impact approximately 5 to 10 
acres of Priority Habitat through soil removal and access road/staging area construction.  The majority of 
these impacts would occur within an area of transitional floodplain forest which is a preferred and suitable 
habitat for black maple.  These activities would directly impact any black maple tree specimens in the affected 
areas and would remove or destroy the seed bank.  FP 5 would impact less than one acre of Priority Habitat 
in the floodplain, but would likely cause a take for similar reasons.   

Based on these impacts, FP 5, which would affect only 1% of the mapped Priority Habitat of black maple 
would not impact a significant portion of the local population; FP 2, 3, and 9, which would affect 8 to 9% of 
black maple Priority Habitat and 17% of the floodplain forest within that habitat, could possibly impact a 
significant portion of the local population; and FP 4, FP 6, FP 7, and FP 8, which would affect 12 to 18% of 
the mapped Priority Habitat and 28 to 41% of the highly suitable floodplain forest within that habitat, would 
impact a significant portion of the local population. 

As shown in Table U-6, all identified combinations of sediment and floodplain removal alternatives would 
involve a take of the black maple, for reasons similar to those discussed above for their individual SED and 
FP components.  SED 3/FP 3 would impact 11% of the total Priority Habitat, including 17% of the forested 
floodplain in the Priority Habitat that is preferred habitat for the black maple, as well as 4,400 linear feet of the 
riverbank through the Priority Habitat.  As such, this combination is likely to impact a significant portion of the 
local black maple population.  The other combinations, except SED 10/FP 9, would impact 17 to 23% of the 
overall Priority Habitat and 28 to 41% of the floodplain forest within that habitat, as well as 4,400 linear feet of 
the riverbank within Priority Habitat.  Due to the sizable impacts of these combinations, particularly given the 
concentrated impacts within this species’ preferred transitional floodplain forest habitat, these combinations 
would impact a significant portion of the local population.  SED 10/FP 9 would impact 9% of the total mapped 
black maple Priority Habitat and 17% of the floodplain forest in the Priority Habitat.  This combination could 
possibly cause a significant impact to the local population. 

The feasibility of re-planting black maple saplings or seedlings in areas where they were removed is 
unknown; this species does not appear to be available commercially, and the ability to successfully grow it 
from seed does not appear to be well developed.  However, even if that were done, it would not eliminate the 
take, nor would it change the above conclusions regarding the extent of population impacts.  Numerous 
factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, 
improper hydrology, changes in soil characteristics or other environmental conditions, and/or differences in 
genetic suitability of commercially available black maple saplings or seedlings (if available) – could impair the 
success of any planted stock.  As a result, replanting efforts would not reliably result in lessening the impacts 
of the remedial construction activities on the local population where a significant portion of the population 
would be affected.   
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Table U-3. Assessment of Take of Black Maple under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No take due to no remediation activities. NA 
SED 2 No take due to monitored natural recovery 

only. 
NA 

SED 3 
through 
SED 9 

Yes.  These alternatives would affect 
between 2 and 5 acres of Priority Habitat, 
including suitable floodplain habitat for this 
species (due to access road/staging areas 
construction).  They would also impact 
4,400 linear feet (lf) of riverbank within 
Priority Habitat.  These activities would 
cause direct mortality of any black maple 
specimens within the affected areas plus 
removal of seed bank. 

Unlikely. Although access road/staging 
area construction would occur within this 
species’ preferred floodplain forest habitat, 
impacts to that preferred habitat would 
amount to only 3 to 4% of the total Priority 
Habitat, along with the additional 4,400 lf 
riverbank stabilization/remediation.  
Assuming that black maples are distributed 
throughout the Priority Habitat, this level of 
impact is unlikely to affect a significant 
portion of the local black maple population. 

SED 10 Unlikely.  This alternative would impact 
only 0.3 acre of mapped Priority Habitat 
(less than 1%), and riverbank impacts 
would be considerably reduced (only 
800 lf).  

No.  This alternative would alter less than 
1% of the total Priority Habitat.   
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Table U-4. Assessment of Take of Black Maple under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No take due to no remediation work. NA 

FP 2, FP 3,  
and FP 9 

Yes.  These alternatives would involve soil 
removal or access road/staging area 
construction within 5 acres of the mapped 
Priority Habitat, primarily within transitional 
floodplain forest highly suitable to support 
this species.  These activities would 
directly impact any black maple specimens 
present in the affected areas and remove 
or destroy the seed bank of this species.  

Possibly.  These alternatives would impact 
8-9% of the black maple Priority Habitat 
and 17% of the transitional floodplain 
forest within that mapped Priority Habitat.  
It is possible that this could result in an 
impact to a significant portion of the local 
population.  

FP 4, FP 6, 
FP 7, and 

FP 8  

Yes.  These alternatives would involve soil 
removal or access road/staging area 
construction within 7 to 10 acres of the 
mapped Priority Habitat, primarily within 
transitional floodplain forest highly suitable 
to support this species.  These activities 
would directly impact any black maple 
specimens present in the affected areas 
and remove or destroy the seed bank of 
this species.  

Yes.  These alternatives would impact 12% 
to 18% of the total Priority Habitat and 28% 
to 41% of the transitional floodplain forest 
within that mapped Priority Habitat, which 
is preferred habitat for this species  This 
level of activity would impact a significant 
portion of the local population. 

FP 5 Likely.  Work would occur within less than 
one acre of the black maple Priority 
Habitat; however, this could still remove 
the seed bank and directly impact any 
plants within the footprint of the work.  

No. This alternative would affect only 1% 
of the Priority Habitat.  
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Table U-5. Assessment of Take of Black Maple under Combination of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 
SED 3/FP 3 Yes.  This combination would impact 

approximately 6 acres of Priority Habitat, 
with floodplain impacts primarily within 
transitional floodplain forest, which is 
preferred habitat for this species.  
Riverbank stabilization along 4,400 linear 
feet (lf) of bank that provides habitat for 
black maple would add to these impacts.  
Remedial construction work in these 
areas would directly impact any black 
maple specimens present in the affected 
areas and remove or destroy the seed 
bank of this species.     

Likely.  This combination would affect 
11% of the total Priority Habitat and 17% 
of the transitional floodplain forest within 
that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 4,400 lf of riverbank 
habitat.  This would likely impact a 
significant portion of the local population. 

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  These combinations would impact 
approximately 10 to 13 acres of Priority 
Habitat, with floodplain impacts primarily 
within transitional floodplain forest which 
is preferred habitat for this species.  
Riverbank stabilization along 4,400 lf of 
bank that provides habitat for black maple 
would add to these impacts.  Remedial 
construction work in these areas would 
directly impact any black maple 
specimens present in the affected areas 
and remove or destroy the seed bank of 
this species.     

Yes.  These combinations would affect 17 
to 23% of the total Priority Habitat and 28 
to 41% of the transitional floodplain forest 
within that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 4,400 lf of riverbank 
habitat.  These impacts would be 
widespread and would impact a 
significant portion of the local population. 

SED 10/FP 9 Yes.  This combination would impact 
approximately 5 acres of Priority Habitat, 
with floodplain impacts primarily within 
transitional floodplain forest which is 
preferred habitat for this species.  
Riverbank stabilization along 800 lf of 
bank that provides habitat for black maple 
would add to these impacts, although 
causing substantially less effect on that 
habitat than the other combinations of 
alternatives.  Remedial construction work 
in these areas would directly impact any 
black maple specimens present in the 
affected areas and remove or destroy the 
seed bank of this species. 

Possibly.  This combination would affect 
9% of the total Priority Habitat and 17% of 
the transitional floodplain forest within 
that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 800 lf of riverbank 
habitat.  This could impact a significant 
portion of the local population.    
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V. Bristly Buttercup (Ranunculus pensylvanicus)  
MESA Assessment 

V-1. Summary of Species Life Cycle and Habitat Requirements 

Bristly buttercup (Ranunculus pensylvanicus) is an annual or short-lived perennial member of the buttercup 
family (Ranunculaceae).  Bristly buttercup is a Species of Special Concern under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Plants develop from a fibrous root system.  Stiff, bristly, 
spreading hairs cover the tall stems (1 to 2.25 ft) and give the stems a distinctive pubescence.  The small (0.6 
to 0.8 cm wide), pale yellow flowers are composed of 5 egg-shaped petals which become whitish with age.  
Leaves  are alternate, toothed, and deeply lobed.  The achenes (small dry fruits) are arranged in short 
cylindrical heads.   

The bristly buttercup is not typically capable of spreading via root expansion, but is able to colonize a variety 
of habitats via seed dispersal by water and wildlife.  Suitable habitats for colonization include marshes, bogs, 
moist clearings, wet woods, stream banks, and ditches under open to filtered sunlight.   Bristly buttercup 
frequently inhabits disturbed river banks and managed wetland communities in utility corridors.  
Massachusetts populations have been documented in emergent marshes, vernal pools, seasonally flooded 
riverbanks, wet swales, shrub swamps, and openings in floodplain forests on alluvial soils.  Bristly buttercup 
populations are currently known to occur in Berkshire, Franklin, Hampden, Hampshire, and Worcester 
Counties.   

V-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the bristly buttercup occurs in two 
locations in Reach 5, as illustrated in Figure V-1 at the end of this section.  The first area is approximately 29 
acres in size and is confined to the central portion of Reach 5A to the west of the Housatonic River.  This area 
contains riverbank and a diversity of floodplain habitats conducive to the growth of the bristly buttercup, 
including floodplain forests, wet meadows, shallow emergent marshes, and shrub swamps.  The second 
location consists of two small areas (each less than 0.5 acre in size) of mapped Priority Habitat located 
outside of the river channel along the east and west banks of the Housatonic River in the lower portion of 
Reach 5C.   This second area contains riverbank and shallow backwater habitat, as well as surrounding shrub 
swamp and transitional floodplain forest habitat.  There is no bristly buttercup Priority Habitat mapped in 
Reaches 6, 7 or 8.   

Based on the current Priority Habitat mapping and the characteristics of the bristly buttercup, the local 
population of the bristly buttercup is considered to consist of the plants (and seeds or other propagules) of this 
species present in all of the mapped Priority Habitat in the above-described locations within Reach 5.  
Although these two occurrences are at different ends of Reach 5, roughly seven miles apart, seed dispersal 
over this distance is possible via river water, given the lack of significant constrictions or disruptions in river 
flow over this stretch of the Housatonic.  These two areas of Priority Habitat together total approximately 30 
acres in size.   

NHESP indicated in its May  2009 comments that ”four distinct occurrences” of this species are present in 
“the entire ROR,” and that “there are other populations outside of the ROR but within the Housatonic River 
Basin.”  However, the 2010 Priority Habitat mapping provided by NHESP includes, as described above, only 
two locations mapped within Reach 5 of the Housatonic and none mapped in Reaches 6, 7, or 8.  Based on 
review of NHESP’s most recent available mapping, there does not appear to be any other local population or 
subpopulation of bristly buttercup within the Rest of River between the Confluence and Rising Pond Dam.  If 
there are other occurrences of bristly buttercup below the Rising Pond Dam, they would be even farther away 
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from the populations in Reach 5, and seeds would not likely be transported by flowing water from Reach 5 to 
such distant locations downstream given the numerous constrictions or disruptions in river flow.  

Because, as described above, the bristly buttercup is able to grow successfully in many different wetland and 
floodplain habitats, it could potentially be found within any of the habitat types which have been mapped by 
NHESP (other than any strictly aquatic habitat in Reach 5A), and most of the mapped Priority Habitat is 
suitable for this species. In addition, due to the annual nature of this species, plants may not always occur in 
the same areas from year to year.  Accordingly, it is assumed that this species is broadly distributed 
throughout the mapped Priority Habitat. 

V-3. Impacts of Remedial Alternatives on Bristly Buttercup Habitat 

V-3-1.  Impacts to Bristly Buttercup Habitat from Individual Sediment and Floodplain Alternatives  

Table V-1 summarizes the areal extent of work within bristly buttercup Priority Habitat for all identified 
individual remediation alternatives.  SED 1 involves no construction activities and SED 2 is limited to 
monitored natural recovery (MNR).  SED 3 through SED 9 would each impact almost 1 acre of Priority Habitat 
in Reaches 5A and 5C for remediation, and SED 3 through SED 8 would impact an additional 1.6 acres for 
access road/staging area construction in Reach 5A.  SED 10 would have a lesser impact (0.2 acre), in 
Reach 5A only.  In addition, SED 3 through SED 9 would involve approximately 4,100 linear feet of riverbank 
stabilization/remediation within Priority Habitat in Reach 5A, and SED 10 would involve approximately 900 
linear feet of riverbank stabilization/remediation within such habitat.  

Given the assumed broad distribution of bristly buttercup throughout the Priority Habitat, these activities 
(excluding any limited activities in purely aquatic habitat in Reach 5A) would adversely affect the plants and 
seed bank in these areas.  For example, the riverbanks provide suitable conditions for the growth of this 
species, particularly in streamside seep areas that are partially open to sunlight.  Riverbank 
stabilization/remediation within Priority Habitat would either remove or cover any bristly buttercup plants or 
seeds, resulting in direct mortality or prevention of seed germination.  Alteration of backwater areas, such as 
those present in mapped bristly buttercup habitat in Reach 5C, which are shallow enough to establish 
emergent vegetation or drain sufficiently during low water periods to expose mudflat habitat, are also suitable 
for the growth of this species and would be impacted under SED 3 through SED 9.  Under SED 3 through 
SED 8, the access roads and staging areas would be located in suitable habitat for this species.  As the bristly 
buttercup is principally an annual species, or short-lived perennial, the species may not occur in the same 
place from year to year, so that even if adjustment of access road and staging area locations for these 
alternatives within the Priority Habitat were feasible, the construction of access roads and staging areas could 
impact locations where bristly buttercups are growing or could be growing. 

FP 1 involves no construction-related activity. Vegetation removal and soil excavation in all other floodplain 
alternatives, together with access road/staging area construction, would cause varying levels of impact in 
bristly buttercup mapped habitat, ranging from less than 1 acre under FP 2 and FP 9 to 21 acres under FP 7.  
FP 5 through FP 8 would impact Priority Habitat in Reach 5A and Reach 5C; the other floodplain alternatives 
would impact the mapped habitat only in Reach 5A.  Floodplain impacts would occur in emergent marshes, 
wet meadows, shrub swamps, red maple swamps, and transitional floodplain forest habitats, all of which are 
suitable for bristly buttercup, and would cause direct mortality to any bristly buttercup plants within the work 
area, as well as remove or destroy any available seed bank within the soil.  Any imported soil would not 
contain viable seed of this plant species.  Moreover, areas disturbed by these activities are highly vulnerable 
to colonization by invasive plants, which are likely to out-compete the bristly buttercup. 
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Table V-1. Impacts to Bristly Buttercup Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 4 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 5 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 6 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 7 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 8 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 9 0.3 -- 0.6 -- 0.9 -- -- -- -- 0.0 0.9 3% 
SED 10 0.2 -- -- -- 0.2 0.0 -- -- -- 0.0 0.2 <1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 0.5 -- -- -- 0.5 0.2 -- -- -- 0.2 0.8 3% 
FP 3 2.2 -- -- -- 2.2 0.9 -- -- -- 0.9 3.1 10% 
FP 4 6.0 -- -- -- 6.0 0.9 -- -- -- 0.9 6.9 23% 
FP 5 3.9 -- 0.1 -- 4.0 0.7 -- 0.0 -- 0.7 4.7 16% 
FP 6 13.4 -- 0.2 -- 13.6 0.3 -- 0.0 -- 0.3 13.9 46% 
FP 7 20.2 -- 0.2 -- 20.4 0.4 -- 0.0 -- 0.4 20.8 69% 
FP 8 6.8 -- 0.1 -- 6.8 0.9 -- -- -- 0.9 7.7 26% 
FP 9 0.5 -- -- -- 0.5 0.4 -- -- -- 0.4 0.9 3% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 4,141 linear feet of 
riverbank stabilization/remediation within bristly buttercup Priority Habitat and SED 10 would require 880 linear 
feet of riverbank stabilization/remediation within bristly buttercup Priority Habitat.   

V-3-2.  Impacts to Bristly Buttercup Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bristly buttercup.  Those impacts are shown in Table V-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bristly buttercup would vary widely among these combinations, ranging from 
approximately 1 acre (4% of the Priority Habitat) under SED 10/FP 9 to approximately 21 acres (71% of the 
Priority Habitat) under SED 8/FP 7.  In addition, all of these alternative combinations except for SED 10/FP 9 
would require approximately 4,100 linear feet of riverbank stabilization/remediation within bristly buttercup 
Priority Habitat; SED 10/FP 9 would require approximately 900 linear feet of riverbank 
stabilization/remediation within bristly buttercup Priority Habitat.  These combinations would cause direct 
mortality to any bristly buttercup plants growing in the work areas and a reduction in the seed bank of this 
species within the PSA.   



Bristly Buttercup 
MESA Assessment  
 
   

 V-4 October 2010 

Table V-2. Impacts to Bristly Buttercup Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combinations 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 

SED 3/FP 3 2.5 -- 0.6 -- 2.1 5.2 17% 
SED 5/FP 4 6.4 -- 0.6 -- 1.7 8.7 29% 
SED 6/FP 4 6.4 -- 0.6 -- 1.7 8.7 29% 
SED 8/FP 7 20.5 -- 0.7 -- 0.2 21.4 71% 
SED 9/FP 8 7.1 -- 0.6 -- 0.9 8.6 28% 

SED 10/FP 9 0.7 -- -- -- 0.4 1.1 4% 
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 would 
require 4,141 linear feet of riverbank stabilization/remediation within bristly buttercup 
Priority Habitat.  SED 10/FP 9 would require 880 linear feet of riverbank 
stabilization/remediation within bristly buttercup Priority Habitat. 

 

V-3-3.  Impacts to Bristly Buttercup Habitat from Treatment/Disposition Alternatives  

There would be no impacts to bristly buttercup Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

V-4. Assessment of Take of Bristly Buttercup  

The attached tables – Table V-3 for the sediment alternatives, Table V-4 for the floodplain alternatives, and 
Table V-5 for the selected combinations of sediment/floodplain alternatives – identify for each alternative (or 
combination): (a) whether a take would occur and the type of take; and (b) whether any take would be likely to 
impact a significant portion of the local population of this species. 

As shown in Table V-3, all sediment alternatives except for SED 1 and SED 2 would result in a take of the 
bristly buttercup.  SED 3 through SED 9 would involve riverbank stabilization/remediation that would impact 
approximately 4,100 linear feet of riverbank within the mapped Priority Habitat in Reach 5A, killing any bristly 
buttercup plants present in the work area and removing or rendering unviable any seed bank present in the 
area.  SED 3 through SED 9 would also impact shallow backwater in mapped habitat in Reach 5C, and 
SED 3 through SED 8 would impact mapped floodplain habitat in Reach 5A for access roads and staging 
areas.  The activities in these areas would likewise result in a take by causing direct mortality to plants in the 
affected areas and removal or destruction of seeds.  SED 10 impacts would be limited to the 
stabilization/remediation of approximately 900 linear feet of riverbank within the mapped Priority Habitat in 
Reach 5A; however, these banks are suitable habitat for this species and therefore a take would still occur via 
the loss of plants or seed bank for this species.   

Given the extent of their effects on suitable bristly buttercup habitat, it is possible that SED 3 through SED 8 
would impact a significant portion of the bristly buttercup local population.  Overall, these alternatives would 
impact 8% of the total Priority Habitat in Reach 5, along with a substantial length of riverbank in Reach 5A.  In 
Reach 5C, these sediment alternatives would impact approximately 60% of the mapped bristly buttercup 
habitat, including most (0.6 of 0.7 acre) of the shallow backwater habitat on the northeastern side of the 
Housatonic River.  SED 9 would have similar riverbank and backwater impacts in the bristly buttercup Priority 
Habitat as SED 3 through SED 8, but would not alter any of the floodplain for access roads and staging areas 
and would affect only 3% of the overall mapped Priority Habitat.   Therefore, this alternative would not impact 
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a significant portion of the local population.  SED 10 would not impact a significant portion of the local 
population, as only about 900 linear feet of bank would be stabilized within the Priority Habitat, and less than 
1% of the total Priority Habitat would be impacted. 

As shown in Table V-4, all of the individual floodplain alternatives except FP 1 would result in a take of the 
bristly buttercup by causing direct mortality of any bristly buttercup specimens present in the affected areas 
and removal or destruction of seed bank in those areas, affecting areas of mapped Priority Habitat ranging 
from approximately 1 acre under FP 2 and FP 9 to approximately 21 acres under FP 7.   

FP 2 and FP 9 would have relatively minor impacts, affecting approximately 3% of the total mapped Priority 
Habitat, and therefore would not impact a significant portion of the local population.  FP 3 and FP 5, which 
would impact approximately 10% and 16% of the total Priority Habitat, respectively, could potentially impact a 
significant portion of the local population, as most of the altered areas are suitable to support the bristly 
buttercup.  The remaining floodplain alternatives would have substantial effects on mapped Priority Habitat 
(ranging from approximately 23% of the total Priority Habitat for FP 4 to approximately 69% for FP 8), and 
accordingly these alternatives would impact a significant portion of the local bristly buttercup population   

As shown in Table V-5, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1, which involves no construction activity) would result in a take of the bristly buttercup, for 
reasons similar to those discussed above for the individual sediment and floodplain alternatives.  Among the 
combined alternatives, SED 10/FP 9, which would alter only 4% of the total mapped habitat and would have 
substantially reduced riverbank impacts (approximately 900 linear feet) would not impact a significant portion 
of the local bristly buttercup population.  The remaining combinations of sediment and floodplain alternatives 
would alter between 17% and 71% of the mapped bristly buttercup habitat and an extensive length 
(approximately 4,100 linear feet) of riverbank within Priority Habitat.  In addition, under these combinations, 
most of the Reach 5C Priority Habitat area would be remediated.  These effects would be sufficient to impact 
a significant portion of the local bristly buttercup population.  

Efforts to reseed or replant areas where bristly buttercup plants were removed would not eliminate the takes.  
Nor would they change the above conclusions regarding the extent of population impacts.  To begin with, the 
annual nature of this plant would in itself make any restoration or monitoring of this species difficult.  
Moreover, numerous factors – including invasive species proliferation, improper hydrology, changes in soil 
characteristics or other environmental conditions, and/or differences in genetic suitability of commercially 
available bristly buttercup seed or plants – could impair the success of any plantings.  As a result, any 
reseeding or replanting efforts would not result in lessening the impacts of the remedial construction activities 
on the local population where a significant portion of that population would be affected.  

References: 

NHESP.  2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as published 
in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
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Species Program, Westborough, MA. 
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Table V-3. Assessment of Take of Bristly Buttercup under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to monitored natural recovery 
only.  NA 

SED 3 
through 
SED 8 

Yes.  The stabilization/remediation of 
approximately 4,100 linear feet (lf) of 
riverbank within Priority Habitat in 
Reach 5A, along with the approximately 
1.6 acres of impact to floodplain habitats 
due to access road/staging area 
construction in Reach 5A and impacts to 
most (0.6 out of 0.7 acre) of the shallow 
backwater in Reach 5C, would cause a 
take of this species through direct mortality 
to plants in affected areas and removal or 
destruction of seed bank of this species.   

Possibly.  Although these alternatives 
would impact only 8% of the total Priority 
Habitat, they would include an extensive 
length of riverbank stabilization/ 
remediation (~ 4,100 lf) in Priority Habitat 
in Reach 5A and would impact most of the 
mapped habitat in Reach 5C, making it 
possible that these activities would impact 
a significant portion of the local population. 
 
 

SED 9 Yes.  The stabilization/remediation of 
approximately 4,100 lf of riverbank within 
Priority Habitat in Reach 5A, as well as the 
impacts to most of the shallow backwater 
in Reach 5C, would result in a take of this 
species through direct mortality to plants in 
affected areas and reduction of seed bank 
of this species.   

No.  Although SED 9 would affect ~ 4,100 
lf of riverbank in Priority Habitat in Reach 
5A and the backwater in Reach 5C, it 
would not impact floodplain habitat in 
Reach 5A for access road/staging area 
construction, and would affect only 3% of 
the total Priority Habitat.  

SED 10 Yes.  Although this alternative would have 
limited impacts on Priority Habitat, 
consisting primarily of approximately 900 lf 
of riverbank remediation in Reach 5A, that 
habitat is still suitable for the bristly 
buttercup; and hence this alternative could 
result in direct mortality or a reduction of 
seed bank of this species.  

No.  SED 10 would impact less than 1% of 
the total Priority Habitat and would require 
stabilization of only about 900 lf of 
riverbank within the Priority Habitat.    
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Table V-4. Assessment of Take of Bristly Buttercup under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 1 acre of 
suitable bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

No.  These alternatives would impact only 
3% of the total Priority Habitat for this 
species.  

FP 3 and 
FP 5 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 3 to 5 acres 
of mapped bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

Possibly.  These alternatives would impact 
approximately 10% and 16% of the total 
Priority Habitat for this species, 
respectively, all of which appears suitable 
for bristly buttercup.  
 

FP 4,FP 6, 
FP 7, and 

FP 8 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 7 to 21 acres 
of mapped bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

Yes.  These alternatives would impact 
between 23% and 69% of the Priority 
Habitat for this species, all of which 
appears suitable for bristly buttercup.  
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Table V-5. Assessment of Take of Bristly Buttercup under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  These alternative combinations 
would impact approximately 5 to 21 
acres of backwater, floodplain, and 
wetland habitats and approximately 
4,100 lf of riverbank habitat, most of 
which constitute suitable habitat for this 
species.  The work in these areas would 
result in a take by causing direct 
mortality to plants in affected areas and 
removal or destruction of seed bank in 
those areas.    

Yes.  These alternative combinations 
would impact between 17% and 71% of 
the total Priority Habitat, including almost 
the entire mapped habitat in Reach 5C.  In 
addition the combinations would require 
stabilization/remediation of 4,100 lf of 
suitable riverbank habitat.  These impacts 
would be sufficient to affect a significant 
portion of the local population.  

SED 10/FP 9 Yes. This alternative combination would 
impact 0.7 acre of suitable floodplain 
habitat and approximately 900 lf of 
riverbank.  Although these impacts are 
limited, the work in these areas would 
result in a take by causing direct 
mortality to plants in affected areas and 
removal or destruction of seed bank in 
those areas.    

No.  This combination would affect only 
4% of the total mapped habitat and would 
have substantially reduced riverbank 
impacts (900 lf).  Moreover, under this 
combination, no impacts would occur 
within the Reach 5C Priority Habitat for 
this species. 
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W. Bur Oak (Quercus macrocarpa) MESA Assessment 

W-1. Summary of Species Life Cycle and Habitat Requirements 

Bur oak, or mossy-cup oak (Quercus macrocarpa), is a tree that is a member of the beech family (Fagaceae).  
It is a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 
2008).  Mature trees reach heights of up to 160 feet (50 m).  The acorn of the bur oak is large (1 to 1.5 inches 
long) with a deep, saucer-shaped cup with a fringe-like edge.  Bur oak trees start to bear fruit at about 35 
years of age and produce heavy seed crops every 2 to 3 years.  Bur oak occurs in several habitats including 
forested fens, forested swamps, floodplain forests influenced by calcareous (alkaline or basic) seepage water, 
and in mesic to wet sites in shady areas subject to seasonal flooding.  Current records for bur oak specimens 
in Massachusetts are confined to Berkshire County except for a single occurrence in Hampshire County.   

W-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from NHESP, Priority Habitat of the bur oak occurs 
throughout Reaches 5B, 5C, and 6.  The habitat begins from the extreme downstream section of Reach 5B 
and runs throughout Reach 5C, and in Reach 6 near the north, south and east shores of Woods Pond.  The 
mapped Priority Habitat for this species in Reaches 5 and 6 is shown on Figure W-1 at the end of this section.  
The overall mapped Priority Habitat between the Confluence and Woods Pond covers a total of 454 acres, of 
which 250 acres are located within the lateral boundaries of the PSA.  The mapped Priority Habitat in 
Reaches 5 and 6 consists of mostly (>75%) floodplain forest; however, it also includes various other natural 
communities, including shallow emergent marshes, deep emergent marshes, wet meadows, and shrub 
swamps.   

Approximately 24 additional acres of mapped Priority Habitat occur in two locations within Reach 7 between 
the Willow Mill Dam and South Street in Stockbridge, Massachusetts, as shown on Figure W-2.  The first area 
is located on the southern side of the Housatonic River within floodplain forest habitat and is approximately 23 
acres in size.  The second area is less than 1 acre in size and is located to the north of the river in forested 
habitat approximately 1,000 feet outside of the Housatonic River floodplain. 

Based on the Priority Habitat mapping, the characteristics of the bur oak, distances between mapped areas, 
and ecological factors in the intervening areas, three distinct populations of bur oak have been identified and 
evaluated in this assessment.  In Reaches 5 and 6, the bur oaks (and any of its propagules) within the entire 
454 acres of Priority Habitat in Reaches 5B, 5C and 6 constitute a single local population.  Those within the 
23-acre bur oak Priority Habitat to the south of the Housatonic River in Reach 7 constitute a distinct local 
population given that this area is over 8 miles downstream from the local population in Reaches 5 and 6, and 
there are several impoundments and other cultural features (e.g., developed areas, road crossings, etc.) that 
would limit the distribution of bur oak downstream over this 8-mile distance.  The bur oaks within the Priority 
Habitat area in Reach 7 to the north of the river also constitute a separate local population given its location 
outside of the Housatonic River floodplain.   

For each of these populations, although bur oak does not utilize aquatic habitats, the distribution of bur oak 
trees in the floodplain within mapped Priority Habitat was assumed for this assessment to be uniform across 
that floodplain habitat, since there is no available information indicating a greater density of those trees in 
particular portions of that habitat and most of the mapped floodplain habitat appears suitable for the growth of 
bur oak.   



Bur Oak 
MESA Assessment     

 W-2 October 2010 

W-3. Impacts of Remedial Alternatives on Bur Oak Habitat 

W-3-1. Impacts to Bur Oak Habitat from Individual Sediment and Floodplain Alternatives 

Table W-1 summarizes the areal extent of work within bur oak habitat for all the remedial alternatives in 
Reaches 5 and 6.  SED 1 involves no action, and SED 2 is limited to monitored natural recovery (MNR).  
SED 3 through SED 10 all involve various levels of remedial impacts through sediment removal, thin-layer 
capping, or engineered capping within riverine and backwater habitats.  SED 3 remedial activities would 
impact approximately 5 acres of mapped habitat in Reaches 5C and 6; SED 4 through SED 9 would impact 
10 to 16 acres of mapped habitat in Reaches 5 and 6.  SED 10 remedial impacts would be significantly 
reduced and would only impact approximately 1 acre of mapped Priority Habitat.  In addition, SED 3 through 
SED 9 would each involve approximately 1,300 linear feet of riverbank stabilization within Priority Habitat 
along Reach 5B.  SED 10 would not impact any riverbanks within bur oak Priority Habitat.  Though sediment 
removal and capping activities would occur throughout Priority Habitat, they are unlikely to have a direct effect 
on bur oak since the river channel and other open water areas are not considered suitable habitat for this 
species.  Riverbank remediation, as would occur within the Reach 5B portion of the Priority Habitat under 
SED 3 through SED 9, has greater potential to result in direct impacts to bur oak than the in-river remediation; 
however, these impacts would be small and would only impact approximately 1,300 linear feet of bank within 
mapped Priority Habitat.   

SED 3 through SED 10 would alter an additional 3 to 4 acres of Priority Habitat through the construction of 
access roads and staging areas.  These activities would occur within the floodplain and therefore would result 
in the greatest potential adverse impact to the habitat of the bur oak.  In addition, the construction of access 
roads and staging areas would remove or destroy any bur oak acorns present in the soil in those areas, which 
would reduce the repository of this species’ seed bank within the PSA.  Moreover, the disturbed conditions in 
these areas would facilitate the colonization of invasive plant species, which would likely out-compete bur oak 
following removal of the roads and staging areas.  

FP 1 consists of no action.  FP 2 through FP 7 would impact the bur oak population by altering suitable 
habitat throughout the floodplain, including forested swamps and floodplains.  Overall impacts within the 
floodplain would result from soil removal as well as access road/staging area construction.  FP 2 and FP 9 
would impact less than 1 acre and 3 acres of Priority Habitat, respectively.  The impacts of the other 
floodplain alternatives on this habitat would range from 9 acres for FP 3 to 50 acres for FP 7.  The 
construction activities would likely require removal of any bur oak trees in the affected areas.  In addition, 
these activities would remove or destroy any bur oak acorns present in the soil in the affected areas, reducing 
the repository of this species’ seed bank within the PSA and thereby adversely affecting the long-term viability 
of this species along the Housatonic River.  The non-indigenous soil used for backfill would not contain bur 
oak acorns, and thus would not contribute to the re-growth of this species.  Moreover, the disturbed conditions 
resulting from the remediation and supporting activities would facilitate the colonization of invasive plant 
species, and these are likely to have a competitive advantage over bur oak following remedial activities. 

None of the sediment or floodplain alternatives would have any impact on any part of the mapped Priority 
Habitats for bur oak in Reach 7. 
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Table W-1. Impacts to Bur Oak Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 1.9 2.8 4.7 -- 0.3 2.7 -- 3.0 7.7 2% 
SED 4 -- 0.1 6.6 2.8 9.5 -- 0.3 2.9 -- 3.2 12.7 3% 
SED 5 -- 0.1 6.6 2.8 9.5 -- 0.3 2.9 -- 3.2 12.7 3% 
SED 6 -- 0.1 10.1 2.8 13.0 -- 0.3 3.4 0.3 4.1 17.1 4% 
SED 7 -- 0.1 10.1 2.8 13.0 -- 0.3 3.4 0.3 4.1 17.1 4% 
SED 8 -- 0.1 13.1 2.8 16.0 -- 0.3 3.4 0.3 4.1 20.1 4% 
SED 9 -- 0.1 10.0 2.8 12.9 -- -- 3.4 0.3 3.8 16.7 4% 
SED 10 -- -- -- 1.4 1.4 -- -- 3.4 0.3 3.7 5.2 1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- 0.3 0.1 0.5 -- -- 0.3 0.1 0.4 0.9 <1% 
FP 3 -- 0.8 4.3 0.2 5.3 -- 0.9 2.7 0.4 4.0 9.3 2% 
FP 4 -- 0.8 8.2 0.2 9.3 -- 1.1 3.3 0.4 4.8 14.1 3% 
FP 5 -- 0.5 16.4 0.5 17.3 -- 1.0 4.2 0.6 5.8 23.1 5% 
FP 6 -- 0.8 35.5 1.1 37.3 -- 1.0 5.2 0.2 6.4 43.7 10% 
FP 7 -- 0.9 41.6 1.9 44.5 -- 1.0 4.1 0.5 5.6 50.1 11% 
FP 8 -- 0.8 18.3 0.5 19.6 -- 1.1 5.0 0.3 6.4 26.0 6% 
FP 9 -- 0.8 0.6 0.2 1.5 -- 0.1 1.3 0.1 1.5 3.0 <1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 1,307 linear feet of 
riverbank stabilization/remediation within bur oak Priority Habitat. 

 

W-3-2.  Impacts to Bur Oak Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bur oak.  Those impacts are shown in Table W-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bur oak would vary greatly among these combinations, ranging from approximately 8 
acres (2% of the Priority Habitat) under SED 10/FP 9 to approximately 68 acres (15% of the Priority Habitat) 
under SED 8/FP 7.  However, given that activities within aquatic riverine habitat would not directly affect the 
bur oak’s preferred habitat, the principal impacts would result from floodplain soil removal and access 
road/staging area construction in the floodplain.  These floodplain activities would affect various amounts of 
suitable floodplain habitat within the Priority Habitat – approximately 6acres under SED 10/FP 9, 12 acres 
under SED 3/FP 3, 16-17 acres under SED 5/FP 4 and SED 6/FP 4, 29 acres under SED 9/FP 8, and 53 
acres under SED 8/FP 7.  In addition, the approximately 1,300 linear feet of riverbank 
stabilization/remediation in bur oak Priority Habitat under all of the combinations of alternatives except 
SED 10/FP 9 would also impact suitable bur oak habitat. 
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Table W-2. Impacts to Bur Oak Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres)

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 0.8 6.1 3.0 6.3 16.3 4% 
SED 5/FP 4 -- 0.9 14.9 3.0 6.8 25.6 6% 
SED 6/FP 4 -- 0.9 18.3 3.0 8.0 30.3 7% 
SED 8/FP 7 -- 1.0 53.8 4.7 8.4 67.9 15% 
SED 9/FP 8 -- 0.9 28.3 3.3 9.4 41.9 9% 

SED 10/FP 9 -- 0.8 0.6 1.6 4.8 7.7 2% 
 

None of the combinations of sediment and floodplain alternatives would impact mapped Priority Habitat for 
bur oak in Reach 7. 

W-3-3.  Impacts to Bur Oak Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition (TD) alternatives for removed sediment and soil on the Priority 
Habitat of bur oak have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table W-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-
water CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  Such impacts 
would range from less than 1 acre (use of the smaller CDF area in Woods Pond) to approximately 4 acres 
(use of combination of larger Woods Pond CDF area plus backwater BWL_07).  This work would occur in 
open water habitats which are not likely to be utilized by this species. Thus, impacts to backwaters and 
Woods Pond under TD 2 are not expected to have a direct impact on bur oak.  However, there is a potential 
for this work to alter the hydrology of the surrounding habitat and therefore indirectly impact this species’ 
habitat.  The extent of the alteration from surrounding hydrologic changes cannot be defined at this time 

TD 3, TD 4 and TD 5 would have no impact on bur oak habitat, since none of the identified locations for an 
Upland Disposal Facility or for a chemical extraction or thermal desorption facility is within the mapped Priority 
Habitat for this species.  

Table W-3. Impacts to Bur Oak Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition 
Location Extent of Impact (acres)  

TD 2 

BWL_ 07 2.5 (Reach 5C) 
BWL_ 09 1.7 (Reach 5C) 

Woods Pond A 0.7 (Reach 6) 
Woods Pond B 1.4 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road None 
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W-4.  Assessment of Take of Bur Oak 

The attached tables – Table W-4 for the sediment alternatives, Table W-5 for the floodplain alternatives, 
Table W-6 for the selected sediment/floodplain alternatives, and Table W-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  These tables and the discussion below relate only to the population of bur oak in Reaches 5 and 6, 
since none of the remedial alternatives would have any impact on either of the bur oak populations in 
Reach 7.  

As shown in Table W-4, SED 3 through SED 10 would result in a take of bur oak due to work in mapped 
Priority Habitat.  Overall, the impacts of these alternatives would be relatively minor (affecting 1% to 4% of the 
mapped Priority Habitat), and remedial actions associated with the removal and/or capping of river bottom 
sediments in the river channel itself would not impact bur oak individuals as the species occurs in forested 
swamp, floodplain forest, and bottomland habitats subject to spring flooding.  However, riverbank 
stabilization/remediation in Reach 5B and construction of access roads and staging areas in the floodplain 
would remove all or portions of the bur oak present in those areas and remove or destroy the acorns in the 
area, reducing the seed bank.  Under SED 3 through SED 9, riverbank stabilization/remediation would alter 
approximately 1,300 linear feet of bank and access roads and staging areas would alter an additional 3 to 4 
acres within the bur oak Priority Habitat.  SED 10 would not involve any riverbank stabilization/remediation but 
would alter approximately 4 acres of Priority Habitat through the construction of access/staging areas.  Based 
on the assumption of uniform distribution of bur oak throughout the floodplain portion of the Priority Habitat, 
these activities would cause a take of the bur oak in those areas through removal of bur oak trees and 
removal/destruction of acorns.  However, none of the sediment alternatives would have extensive enough 
effects on bur oak habitat to impact a significant portion of the local population. 

As Table W-5 shows, although FP 2 and FP 9 would impact less than 1% of the bur oak mapped Priority 
Habitat, they would result in a take through removal of any bur oak trees and/or acorns in those areas.  FP 3 
through FP 8 would also result in a take of bur oak.  Work under these alternatives would alter between 2% 
and 11% of the mapped Priority Habitat and would occur in suitable habitat for this species.  Soil excavation 
along with access road and staging area construction in these suitable bur oak habitats would result in direct 
mortalities through the removal of trees and saplings.  In addition, these activities would remove or destroy 
the acorns of the bur oak, reducing the repository of this species’ seed bank within the PSA.    

Since FP 2 and FP 9 would affect less than 1% of the bur oak Priority Habitat and FP 3, FP 4. FP 5, and FP 9 
would affect 2% to 6% of that Priority Habitat, none of those alternatives would be expected to impact a 
significant portion of the local population.  FP 6 and FP 7 would impact 10-11% of the bur oak Priority Habitat 
directly, and they are extensive enough (affecting 43-50 acres) that substantial indirect impacts may occur 
due to hydrologic changes and invasive species proliferation.  For example, the disturbed areas would be 
conducive to the colonization of invasive plant species, which are likely to have a competitive advantage over 
bur oak following remedial activities.  Due to the combination of direct impacts to 11-12% of the Priority 
Habitat with such potential indirect effects, it is possible that these alternatives could impact a significant 
portion of the local bur oak population. 

As shown in Table W-6, all of the combinations of sediment and floodplain alternatives involving removal 
would involve a take of the bur oak for similar reasons to those discussed above.  SED 10/ FP 9 would affect 
2% of the mapped Priority Habitat; and SED 3/FP 3, SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8 would affect 
between 4% and 9% of the mapped Priority Habitat, plus approximately 1,300 linear feet of bank within that 
habitat for bank stabilization.  None of these combinations would impact a significant portion of the local 
population.  However, impacts under SED 8/FP 7 rise to 15% of the total Priority Habitat, most of which (53 of 
the 68 impacted acres within Priority Habitat) would occur within floodplain habitat suitable to support the bur 
oak.  The impacts under this alternative are also extensive enough for substantial indirect impacts to occur 
from hydrologic changes and invasive species proliferation that could adversely affect the long-term viability 
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of the local bur oak population.  Accordingly, this alternative combination could impact a significant portion of 
the local bur oak population.  

As shown in Table W-7, only treatment/disposition alternative TD 2 would impact mapped bur oak Priority 
Habitat.  The in-water CDF(s) that would be used under TD 2 would impact approximately 1 to 4 acres of 
Priority Habitat (depending on the location of the CDF(s).  Although the CDF(s) would be constructed in open 
water areas which are not likely to be utilized by this species, they would alter the hydrology of the 
surrounding habitat, and therefore a take might occur.  Although the extent of the alteration from surrounding 
hydrologic changes cannot be defined at this time, it would not be expected to impact a significant portion of 
the local bur oak population.  

It should be noted that the replanting of bur oak in areas where they were removed would not eliminate the 
take, nor would it change the above conclusions regarding the extent of population impacts.  Numerous 
factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, 
improper hydrology, changes in soil characteristics or other environmental conditions, and differences in 
genetic suitability of commercially available plants or seeds – could impair the success of any plantings.  As a 
result, if any of the alternatives (e.g., FP 6 or FP 7) would have a significant impact on the local population, 
replanting efforts would not reliably result in lessening those impacts. 
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Table W-4. Assessment of Take of Bur Oak Under Sediment Alternatives  

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 9 

Yes.  Bur oak does not utilize aquatic habitat.  
However, these alternatives would impact 3 
to 4 acres of Priority Habitat in the floodplain 
for access road/staging area construction and 
approximately 1,300 linear feet of riverbank in 
Priority Habitat for bank stabilization.  Those 
activities would remove bur oak trees and 
remove or destroy acorns in those areas.  

No.  Bur oak does not utilize aquatic habitats; 
access road/staging area impacts would alter 
less than 1% of the Priority Habitat for bur 
oak; and riverbank impacts within the 
mapped Priority Habitat would be minimal. 

SED 10 Yes.  Bur oak does not utilize aquatic 
habitats. However, SED 10 would impact 
approximately 4 acres of Priority Habitat in 
the floodplain for access road/staging area 
construction.  Those activities would remove 
bur oak trees and remove or destroy acorns 
in those areas.   

No.  Bur oak does not utilize aquatic habitats; 
access road/staging area impacts would alter 
less than 1% of the Priority Habitat for bur 
oak; and there are no riverbank impacts 
within bur oak Priority Habitat under this 
alternative 

Note:  This table relates to impacts on bur oak in Reach 5.  None of the sediment alternatives would 
affect any part of the mapped bur oak Priority Habitats in Reach 7. 



Bur Oak 
MESA Assessment     

                                                             W-8 October 2010 

Table W-5. Assessment of Take of Bur Oak Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 & FP 9 Yes.  Soil removal and access road/staging 
area construction would affect less than 1 
acre to 3 acres of Priority Habitat.  Although 
the impacts are very minor, the work would 
occur within suitable floodplain forest habitat 
and would cause direct mortality of trees 
and/or incidental removal/destruction of 
acorns.   

No.  Impacts within Priority Habitat for this 
species under these alternatives are very 
minor and would affect less than 1% of the 
mapped Priority Habitat. 

FP 3 through 
FP 5 and FP 8 

Yes.  Soil removals and access road/staging 
area construction would impact between 9 
and 26 acres of bur oak Priority Habitat.  The 
majority of these activities would occur in 
suitable floodplain forest habitat.  For bur 
oaks in these areas, this work would cause 
direct mortality of trees and/or incidental 
removal/destruction of acorns.  

No.  Impacts within Priority Habitat for this 
species under these alternatives are 
relatively small (2% to 6% of the total 
mapped Priority Habitat area).  Therefore, 
these alternatives are not expected to impact 
a significant portion of the local population.   

FP 6 & FP 7 Yes.  Soil removals and access road/staging 
area construction would impact 43 to 50 
acres of bur oak Priority Habitat.  The 
majority of these activities would occur in 
suitable floodplain forest habitat.  For bur 
oaks in these areas, this work would cause 
direct mortality of trees and/or incidental 
removal/destruction of acorns.  

Possibly.  These alternatives would impact 
10-11% of the bur oak Priority Habitat 
directly, and are extensive enough that 
substantial indirect impacts may occur due to 
hydrologic changes and invasive species 
proliferation.  Due to the combination of direct 
impacts and such potential indirect effects, 
these alternatives could impact a significant 
portion of the local bur oak population. 

Note:  This table relates to impacts on bur oak in Reach 5.  None of the floodplain alternatives would 
affect any part of the mapped bur oak Priority Habitats in Reach 7. 
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Table W-6. Assessment of Take of Bur Oak under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  These combinations would impact 
approximately 16 to 42 acres of Priority 
Habitat (12 to 29 acres of the mapped 
floodplain habitat), as well as 1,300 lf of 
riverbank within that habitat.  For bur oaks in 
these areas, this work would cause direct 
mortality of trees and/or incidental 
removal/destruction of acorns.   

No.  These combinations would impact 4% to 
9% of the Priority Habitat, and the extent of 
affected riverbank within Priority Habitat is 
minimal.  Therefore, these combinations are 
not anticipated to impact a significant portion 
of the local population.   

SED 8/FP 7 Yes.  This combination would impact 
approximately 68 acres of the Priority Habitat 
(approximately 53 acres of the mapped 
floodplain habitat), as well as 1,300 lf of 
riverbank within that habitat.  For bur oaks in 
these areas, this work would cause direct 
mortality of trees and/or incidental 
removal/destruction of acorns.  

Possibly.  This combination would impact 
15% of the Priority Habitat, most of which 
occur within mapped floodplain habitat 
suitable to support the bur oak.  (The extent 
of affected riverbank within Priority Habitat is 
minimal.)  The impacts on mapped floodplain 
habitat and associated work in proximity to 
the Priority Habitat are extensive enough that 
substantial indirect impacts may occur due to 
hydrologic changes and invasive species 
proliferation.  The combination of direct 
impacts and such potential indirect effects 
could result in an impact to a significant 
portion of the local population.   

SED 10/FP 9 Yes. This combination would impact 
approximately 8 acres of Priority Habitat 
(approximately 6 acres of the mapped 
floodplain habitat).  For bur oaks in these 
areas, this work would cause direct mortality 
of trees and/or incidental removal/destruction 
of acorns.   

No.  This combination would impact only 2% 
of the mapped Priority Habitat, and would not 
affect the riverbanks in Priority Habitat.  
Therefore, this combination is not anticipated 
to impact a significant portion of the local 
population.   

Note:  This table relates to impacts on bur oak in Reach 5.  None of these combinations would affect any 
part of the mapped bur oak Priority Habitats in Reach 7.
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Table W-7. Assessment of Take of Bur Oak under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Possibly.  Although the CDF(s) would be 
constructed in open water habitats which are 
not generally utilized by the bur oak, the 
alteration to the hydrology of the surrounding 
habitats as a result of the topographic 
change caused by the CDF(s) may result in a 
take. 

No.  While the extent of the alteration from 
hydrologic changes cannot be defined at this 
time, it would not be expected to adversely 
impact a substantial portion of the local bur 
oak population. 

TD 3 No take due to no impacts. NA 

TD 4/5 No take due to no impacts. NA 

 
Note:  This table relates to impacts on bur oak in Reach 5.  None of the treatment/disposition alternatives 
would affect any part of the mapped bur oak Priority Habitats in Reach 7. 
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X. Crooked-Stem Aster (Symphyotrichum prenanthoides) 
MESA Assessment 

X-1. Summary of Species Life Cycle and Habitat Requirements 

Crooked-stem aster (Symphyotrichum prenanthoides) is an herbaceous perennial reproducing primarily by 
seed, but also asexually by means of its elongated, creeping, rhizomes (Zhang et al., 1999).  Crooked-stem 
aster is a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). 
The above-ground stems are erect or ascending, pubescent (consisting of soft short hairs), and 6 inches to 3 
feet  tall, with a pronounced zigzag pattern along the stems due to sharp bends at the nodes.  Pale blue to 
pale purple flowers are in bloom from August to October.  In Massachusetts, crooked-stem aster occurs in a 
variety of habitats, including exposed gravel and cobble substrates, rich alluvial soils in river floodplain 
forests, thickets, and meadows, riverbanks and streamside seeps, partially wooded swamps, and roadside 
habitats where they may occur under open to semi-open conditions.  All but one of the extant populations 
reported in Massachusetts occur in Berkshire County, where the species is reported at sites along the 
Housatonic, Hoosic, and Green Rivers.   

X-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, two mapped areas of Priority Habitat for crooked-stem 
aster occur in the southern portion of Reach 5B, as shown on Figure X-1 at the end of this section.  The larger 
(approximately 15 acres) area is located in the floodplain of the Housatonic River approximately 1,100 feet 
south of New Lenox Road and to the east of the railroad bed. The areal extent of this mapped Priority Habitat 
includes the river channel, riverbank, contiguous backwater areas adjacent to the river, emergent marsh, wet 
meadow, shrub swamp, and floodplain forest habitat.  A second, smaller mapped Priority Habitat area (less 
than 1 acre) is located in forested habitat at the end of Hutchinson Lane, approximately 1300 feet south of 
New Lenox Road and west of the railroad bed outside of the PSA.  At least one observation of the crooked-
stem aster has been reported along the Housatonic River in Reach 5B within early successional floodplain 
forest south of New Lenox Road (Woodlot 2002).  There is no mapped Priority Habitat for this species 
elsewhere in Reach 5 or in Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping and the characteristics of this species, the local population of the 
crooked stem aster consists of the plants (and seeds or other propagules) of this species present in all of the 
mapped Priority Habitat in the above-described locations identified within Reach 5.  Although the smaller 
mapped area occurs outside of the Housatonic River 100-year floodplain, the two areas are in close enough 
proximity to each other (less than 1000 feet apart) that transport of seeds by air or wildlife between these two 
locations is likely.  Because, as described above, the crooked stem aster is able to grow successfully in many 
different wetland and floodplain habitats, it could potentially be found within any of the habitat types which 
have been mapped by NHESP, and most of the mapped Priority Habitat is suitable for this species.  In 
addition, because this species’ primary means of dispersal is through seed production, distribution of plants 
may vary throughout the mapped habitat from year to year.  Accordingly, it is assumed that this species is 
broadly distributed throughout the mapped Priority Habitat. 

X-3. Impacts of Remedial Alternatives on Crooked-Stem Aster Habitat 

X-3-1. Impacts to Crooked-Stem Aster Habitat from Individual Sediment and Floodplain Alternatives 

Table X-1 summarizes the areal extent of work within crooked-stem aster habitat for all the sediment and 
floodplain alternatives.  SED 1 involves no construction activities, SED 2 is limited to monitored natural 
recovery (MNR), and SED 10 would involve no work in crooked-stem aster Priority Habitat.  SED 3 through 
SED 5 would involve no in-river remediation within crooked-stem aster Priority Habitat; however, there would 
be less than 1 acre of impact from construction of an access road and approximately 300 linear feet of 
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riverbank stabilization/remediation within Priority Habitat.  SED 6 through SED 8 would each impact less than 
1 acre of Priority Habitat through remedial activity and access road construction and would require 
approximately 300 linear feet of riverbank stabilization/remediation.  SED 9 would also impact less than 
1 acre of habitat through remediation and require approximately 300 linear feet of riverbank 
stabilization/remediation; but since the sediment remediation under this alternative would be conducted from 
within the backwater, it would not require construction of access roads in crooked-stem aster Priority Habitat.  
Under SED 6 through SED 9, the work in the river channel and adjacent backwater areas is not likely to 
directly affect crooked-stem aster specimens since the species is more likely to occur on the riverbanks and 
on alluvial soils in forested floodplain habitats, and the impacted area is small in size.  However, under SED 3 
through SED 9, the riverbank stabilization/remediation and/or access road construction would directly impact 
crooked-stem aster habitat and remove any plants of this species present in the affected areas.  Further, the 
disturbances caused by these activities would result in a high potential for colonization of invasive species at 
the expense of crooked-stem aster growth.   

Floodplain alternatives FP 1, FP 2, and FP 9 involve no remediation or construction activities within crooked-
stem aster Priority Habitat.  Impacts to that habitat from FP 3 through FP 8 are in the range of approximately 
1 to 2 acres.  FP 3 and FP 4 would not involve any remediation impacts, but would impact approximately 1 
acre of Priority Habitat for construction of access roads and a portion of one staging area.  While much of that 
impact would occur in an active agricultural field (where farming activities may restrict the growth of this 
species), the remaining impacts would occur within more suitable habitat.  FP 5 through FP 8 would involve 
both floodplain soil removal and access road/staging area construction in Priority Habitat, including suitable 
habitat for crooked-stem aster.  These activities would cause direct mortality to any plant within the work area.  
In addition, soil excavation would remove all sub-surface rhizomes from which the plant arises, and would 
also remove the seeds of the crooked-stem aster, reducing the repository of this species’ seed bank within 
the PSA, which may adversely affect the long-term viability of this species along the Housatonic River.  Since 
non-indigenous soil would not carry the seeds of crooked-stem aster, the backfilled soil would not have the 
same potential for the re-growth of this species.  Moreover, under all of these alternatives (FP 3 through 
FP 8), the disturbed areas would be susceptible to colonization by invasive species, which are likely to have a 
competitive advantage over crooked-stem aster following remediation.  

Table X-1. Impacts to Crooked-Stem Aster Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 
SED 4 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 
SED 5 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 
SED 6 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 
SED 7 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 
SED 8 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 
SED 9 -- 0.2 -- -- 0.2 -- -- -- -- 0.0 0.2 1% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 -- -- -- -- 0.0 -- 0.9 -- -- 0.9 0.9 6% 
FP 4 -- -- -- -- 0.0 -- 0.9 -- -- 0.9 0.9 6% 
FP 5 -- 0.6 -- -- 0.6 -- 1.1 -- -- 1.1 1.7 12% 
FP 6 -- 0.9 -- -- 0.9 -- 1.3 -- -- 1.3 2.2 15% 
FP 7 -- 0.7 -- -- 0.7 -- 1.3 -- -- 1.3 2.0 13% 
FP 8 -- 0.6 -- -- 0.6 -- 0.9 -- -- 0.9 1.6 11% 
FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

1.  Note: In addition to the impacts listed in this table, SED 3 through SED 9 would require 323 linear feet of 
riverbank stabilization/remediation within crooked-stem aster Priority Habitat.  No riverbank impacts would 
occur within crooked-stem aster Priority Habitat under SED 10.   

  

X-3-2.  Impacts to Crooked-Stem Aster Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the crooked-stem aster.  Those impacts are shown in Table X-2 (except for 
the combination of SED 2/FP 1, which does not involve any remedial construction activities).  All of these 
combinations except SED 10/FP 9 would impact the mapped Priority Habitat of the crooked-stem aster.  
SED 3/FP 3, SED 5/FP 4 and SED 6/FP 4 would impact approximately 1 acre (approximately 7 to 8%) of the 
Priority Habitat; and SED 8/FP 7 and SED 9/FP 8 would impact approximately 2 acres (11 to 13%) of the 
Priority Habitat.  In addition, these alternative combinations would impact approximately 300 linear feet of 
riverbank habitat.  These combinations would cause direct mortality to any crooked-stem aster plants growing 
in the work areas and a reduction in the seed bank of this species within the PSA.   

Table X-2. Impacts to Crooked-Stem Aster Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- -- -- 1.2 1.2 8% 
SED 5/FP 4 -- -- -- -- 1.0 1.0 7% 
SED 6/FP 4 -- 0.2 -- -- 1.0 1.2 8% 
SED 8/FP 7 -- 0.9 -- -- 1.1 2.0 13% 
SED 9/FP 8 -- 0.8 -- -- 0.9 1.7 11% 
SED 10/FP 9 -- -- -- -- 0.0 0.0 0% 

* Includes 15-acre Priority Habitat between the Confluence and the Woods Pond Dam. 

Note:  Riverbank stabilization/remediation would impact 323 linear feet of riverbank for all 
alternative combinations except for SED10/FP9, which would not impact riverbank within 
the mapped crooked-stem aster Priority Habitat.     
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X-3-3.  Remedial Impacts from Treatment/Disposition Alternatives on Crooked-Stem Aster Habitat 

There would be no impacts to crooked-stem aster Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

X-4. Assessment of Take of Crooked-Stem Aster  

The attached tables – Table X-3 for the sediment alternatives, Table X-4 for the floodplain alternatives, and 
Table X-5 for the selected combinations of sediment/floodplain alternatives – identify for each alternative (or 
combination): (a) whether a take would occur and the type of take; and (b) whether any take would be likely to 
impact a significant portion of the local population of this species. 

As shown in Table X-3, sediment alternatives SED 1, SED 2, and SED 10 would not result in a take of the 
crooked-stem aster, as those alternatives would not involve any work within Priority Habitat.  SED 6 through 
SED 9 would involve very minor remediation impacts (0.2 acre) to riverine habitat in the main river channel 
and backwater areas.  Such impacts to aquatic habitats would not directly affect crooked-stem aster 
specimens since the species does not grow in these habitats.  However, SED 3 through SED 8 would involve 
Priority Habitat impacts of less than 1 acre for construction of an access road, as well as an additional 
approximately 300 linear feet of riverbank that would be stabilized.  While these activities would affect only a 
small portion of the overall Priority Habitat (approximately 3%), they would occur in suitable crooked-stem 
aster habitats and would cause a take by the removal or destruction of any crooked-stem aster plants or 
seeds in those affected areas.  Sediment work under SED 9 would be performed from within the river, and 
would not require any access roads within crooked-stem aster Priority Habitat.  Although that alternative 
would involve stabilization of approximately 300 linear feet of riverbank within Priority Habitat, it is unlikely that 
that work by itself would cause a take of the crooked-stem aster.  Considering the relatively small portions of 
the Priority Habitat area affected, and assuming the species is distributed among the suitable habitats within 
this mapped area, none of the sediment alternatives would impact a significant portion of the local crooked-
stem aster population. 

As shown in Table X-4, all floodplain alternatives other than FP 1, FP 2 and FP 9 would alter crooked-stem 
aster Priority Habitat.  FP 3 and FP 4 would impact Priority Habitat through the alteration of approximately one 
acre of Priority Habitat for access road/staging area construction.  These impacts would be fairly minimal 
(affecting 6% of the total Priority Habitat) and much of the impacts would occur in an active agricultural field, 
where this species may not grow (due to farming, mowing, etc).  However, the remaining impacts are to more 
suitable habitat and would cause a take of this species through the removal or destruction of any crooked-
stem aster plants and/or seeds in the affected areas.  FP 5 through FP 8 would involve floodplain soil removal 
and access road/staging area construction in Priority Habitat, including floodplain forest and wet meadow 
communities, which are preferred habitat for the crooked-stem aster.  These alternatives would impact 1.6 to 
2.2 acres (11 to 15%) of the mapped crooked-stem aster Priority Habitat.  They would result in a take by 
causing direct mortality to any plants within the affected areas and by removing (through soil excavation) 
below-grade rhizomes and seeds of the crooked-stem aster.  Given the extent of impacts, it is unlikely that FP 
3 and FP 4 would impact a significant portion of the local population, and possible that FP 5 through FP 8 
would do so. 

As shown in Table X-5, all combinations of sediment and floodplain alternatives except SED 10/FP 9 would 
result in a take of the crooked-stem aster through removal or destruction of plants and/or seeds and through 
alteration of suitable floodplain and riverbank habitat.  Total impacts to Priority Habitat of the crooked-stem 
aster would range from 7% to 13% of the Priority Habitat.  Work in habitats suitable to support this species 
could be enough to impact a significant portion of the local population, although a portion of this work would 
be performed in unsuitable backwater/aquatic habitats and in agricultural fields where active farming may 
restrict the growth of the crooked-stem aster.   
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It should be noted that replanting of crooked-stem aster in areas where the plants had been removed would 
not eliminate the take under any of the sediment and floodplain alternatives.  Further, to the extent that there 
would be an impact on a significant portion of the local population, such replanting would not reliably reduce 
that impact.  This is particularly true since numerous factors – including invasive species proliferation, grazing 
by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or other 
environmental conditions, and/or differences in genetic suitability of commercially available plants or seeds – 
could impair the success of any plantings.   
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Table X-3. Assessment of Take of Crooked-Stem Aster Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitoring natural recovery 
only.  

NA 

SED 3 
through 
SED 8 

Yes.  These alternatives would impact less 
than 1 acre of Priority Habitat for construction 
of an access road, as well as an approximately 
300 linear feet of riverbank that would be 
stabilized.  While these activities would affect 
only a small portion of the overall Priority 
Habitat, they would occur in suitable crooked-
stem aster habitats and would cause a take by 
the removal or destruction of any crooked-
stem aster plants or seeds in those affected 
areas.   

No.  These alternatives would affect only 3 
to 4% of the total mapped Priority Habitat 
(3% of suitable floodplain habitat), and only 
300 liner feet of riverbank.    
 
 

SED 9 Unlikely.  Work in suitable habitats would be 
limited to 300 linear feet of riverbank 
stabilization/remediation, which is unlikely by 
itself to cause a take. 

No.  If a take were found to occur, it would 
not impact a significant portion of the local 
population.  Work in suitable habitats would 
be limited to 300 linear feet of riverbank 
stabilization/remediation. 

SED 10 No due to no activities within Priority Habitat.  NA 
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Table X-4. Assessment of Take of Crooked-Stem Aster Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No due to no action NA 

FP 2 and 
FP 9 

No due to no activities within Priority Habitat.  NA 

FP 3 and 
FP 4 

Yes.  Approximately 1 acre of Priority Habitat 
would be impacted by construction of access 
roads and a portion of one staging area 
located mostly within an adjacent agricultural 
field.  Some of that construction would be 
performed in suitable habitat, where it would 
cause a take through the removal or 
destruction of crooked-stem aster plants 
and/or seeds.   

Unlikely.  These alternatives would involve 
no remediation/soil removal in the Priority 
Habitat, and construction of access roads/ 
staging areas would impact only 6% of the 
total Priority Habitat, some of which is an 
active agricultural field that may not provide 
suitable habitat.   

FP 5 
through  

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction would occur 
within approximately 1.6 to 2.2 acres of 
Priority Habitat, including suitable floodplain 
forests, shrub swamp, shallow emergent 
marsh, and wet meadow.  These activities 
would result in a take by causing direct 
mortality to any plants within the affected 
areas and by removing (through soil 
excavation) below-grade rhizomes and 
seeds of the crooked-stem aster. 

Possibly.  This work would impact between 
11% and 15% of the total Priority Habitat.  
Although some of these impacts would occur 
within active agricultural fields and old farm 
paths that are not primary habitat for this 
species, other impacts would occur within 
preferred crooked-stem aster habitat.    

 



Crooked-Stem Aster 
MESA Assessment                      

 X-8 October 2010 

Table X-5. Assessment of Take of Crooked-Stem Aster Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3  
SED 5/FP 4  
SED 6/FP 4  
SED 8/FP 7  
SED 9/FP 8  

Yes.  These combinations would affect 1 to 
2 acres of the floodplain within the Priority 
Habitat for access road/staging area 
construction and/or soil removal, as well as 
the approximately 300 linear feet of 
riverbank that would be stabilized.  Soil 
removal, access road/staging area 
construction, and bank alterations would 
cause a take of the crooked-stem aster 
through direct mortality to any plants within 
the affected areas and removal or 
destruction of seeds.   

Possibly.  Work under these alternative 
combinations would impact 7 to 13% of the 
total Priority Habitat.  While a portion of this 
work would be performed in unsuitable 
backwater/aquatic habitats and in 
agricultural fields where active farming may 
restrict the growth of the crooked-stem 
aster, work in habitats suitable to support 
this species could be enough to impact a 
significant portion of the local population. 

SED 10/FP 9 No due to no activities within Priority 
Habitat. 

NA 
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Y. Dwarf Scouring Rush (Equisetum scirpoides) MESA 
Assessment  

Y-1. Summary of Species Life Cycle and Habitat Requirements 

Dwarf scouring rush (Equisetum scirpoides) is a small evergreen member of the Horsetail family 
(Equisetaceae) and a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Reaching heights of 4-8 inches, dwarf scouring rush produces slender, unbranched, 
vegetative stems which appear wiry or wavy in appearance and may curve upward or spread flat against the 
perennial widely branching rhizomes (horizontally spreading underground stems).  Fertile stems are more 
erect with a single sharply pointed cone (strobilus) at the tip.  Cones mature in summer and release green 
spherical spores.  Cones may also overwinter with spores shedding in the spring.  Dwarf scouring rush occurs 
on moist banks, seeps along wooded slopes, and hillsides with springs and streams on acidic glacially-
derived soils.  Native populations of dwarf scouring rush are reported from Berkshire, Franklin, Hampshire, 
and Hampden Counties in western Massachusetts and Essex County in northeastern Massachusetts.   

Y-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 database information received from NHESP, the Priority Habitat of dwarf scouring rush is 
mapped in two separate locations within Reach 7 as shown in Figure Y-1.  Both areas are located in the 
vicinity of the Glendale Dam in Stockbridge, Massachusetts to the south of the Housatonic River.  The 
easternmost area is approximately 5 acres in size and occurs within floodplain forest habitat along the 
southern bank of the Housatonic River.  The westernmost area is approximately 15 acres in size and is 
located within forested habitat outside of the 100-year floodplain.  No Priority Habitat for dwarf scouring rush 
occurs in Reaches 5, 6, or 8.   

Based on the Priority Habitat mapping of the dwarf scouring rush and the characteristics of this species, the 
two mapped areas (a total of approximately 20 acres of mapped habitat) together encompass the local 
population of the dwarf scouring rush.  Both mapped areas occur along the riparian zone of the Housatonic 
River in relatively close proximity to each other (approximately 0.6 mile apart), and transport of spores 
between these two locations is likely.  Both areas of Priority Habitat consist of mesic forest habitat suitable for 
the growth of dwarf scouring rush, and therefore it is assumed that this species is broadly distributed within 
the mapped habitat. 

Y-3. Impacts of Remedial Alternatives on Dwarf Scouring Rush Habitat  

Y-3-1. Impacts to Dwarf Scouring Rush Habitat from Individual Sediment and Floodplain Alternatives 

No sediment alternative would impact the dwarf scouring rush Priority Habitat.  Among the floodplain 
alternatives, only FP 7 would impact the Priority Habitat of this species.  FP 7 would impact approximately 2 
acres of the total mapped Priority Habitat, through soil excavation and backfill activities, within forested 
floodplain habitat suitable to support this species.  Remedial activities would kill any living specimens within 
the impacted areas and excavation activities would also remove any seed bank present within the soil.  Non-
indigenous sediments used for backfilling would not contain the spores of the dwarf scouring rush; therefore, 
the establishment of newly-exposed moist sediments from backfilling would not by itself ensure the potential 
for the re-growth of this species.  Moreover, such conditions are also highly susceptible to colonization by 
invasive species which are likely to have a competitive advantage over dwarf scouring rush following 
disturbances.   
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Y-3-2. Impacts to Dwarf Scouring Rush Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the dwarf scouring rush.  Impacts to Priority Habitat of the dwarf scouring rush would only 
occur under combination SED 8/FP 7.  This alternative combination would impact approximately 2 acres or 
8% of the total mapped Priority Habitat and would involve the same impacts described for FP 7 above. 

Y-3-3. Impacts to Dwarf Scouring Rush Habitat from Treatment/Disposition Alternatives 

There would be no impacts to dwarf scouring rush Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

Y-4. Assessment of Take and Population Impacts for Dwarf Scouring Rush 

As noted above, none of the sediment alternatives would impact the mapped Priority Habitat for dwarf 
scouring rush.  The attached Table Y-1 identifies for both the floodplain alternatives and the selected 
combinations of alternatives:  (a) whether a take would occur and the type of take; and (b) whether any take 
would be likely to impact a significant portion of the local population of this species.   

As shown in Table Y-1, the only floodplain alternative that would impact the dwarf scouring rush Priority 
Habitat is FP 7, which would impact approximately 2 acres of the mapped Priority Habitat and result in a take 
by causing direct mortality to any plants of this species in the work area and removing any seed bank in that 
area.  FP 7 would impact 8% of the total Priority Habitat.  Therefore, it is unlikely that this alternative would 
impact a significant portion of the local population of the species.  

As also shown in Table Y-1, only the SED 8/FP 7 remedial combination would result in an impact to the 
mapped Priority Habitat for dwarf scouring rush.  This combination would cause a take for the same reasons 
discussed above for above for FP 7.  As with FP 7, it is unlikely that this work would impact a significant 
portion of the local dwarf scouring rush population based upon the amount of the mapped Priority Habitat 
(8%) that would be impacted.   

The replanting of dwarf scouring rush in the affected area under FP 7 as part of habitat restoration may not be 
feasible, since commercially available plants are not likely to be available.  However, even if such plants were 
available and replanting occurred, such actions would not eliminate the take of this species under FP 7, as 
the remedial work would still remove any plants and seed bank within the removal areas.  

References: 

Natural Heritage and Endangered Species Program. 1985. Rare Plant Fact Sheet for Dwarf Scouring Rush 
(Equisetum scirpoides). Natural Heritage & Endangered Species Program, MA Division of Fisheries and 
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the Code of Massachusetts Regulations (321 CMR 10.00). Natural Heritage & Endangered Species Program. 
Westborough, MA. 

United States Department of Agriculture. Natural Resources Conservation Service. Website Accessed April 
2010. http://plants.usda.gov/  
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Table Y-1. Assessment of Take of Dwarf Scouring Rush under Floodplain Alternatives and 
Combinations of Sediment and Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

Floodplain Alternatives 

FP 1 No take due to no remediation work. NA 

FP 2 through 
FP 6, FP 8 
and FP 9 

No take.  No remediation work would 
occur in mapped Priority Habitat. 
 

NA 

FP 7 Yes.  Excavation and removal of soil in 
floodplain forest habitats would alter 
approximately 2 acres of suitable 
floodplain forest habitat, causing direct 
mortality to any plants of this species 
and removing any seed bank in the work 
area.  

Unlikely.  Remediation impacts would 
affect only 8% of the mapped Priority 
Habitat and therefore an impact to a 
significant portion of the local population is 
not likely. 

Combinations of Sediment-Floodplain Alternatives 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 
SED 10/FP 9 

No. No remediation work would occur in 
mapped Priority Habitat.  

NA 

SED 8/FP 7 Yes.  Excavation and removal of soil in 
floodplain forest habitats would alter 
approximately 2 acres of suitable 
floodplain forest habitat. 

Unlikely.  See description above for FP 7.  
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Z. Fen Cuckoo Flower (Cardamine pratensis var. palustris) 
MESA Assessment  

Z-1. Summary of Species Life Cycle and Habitat Requirements 

Fen cuckoo flower (Cardamine pratensis var. palustris), a member of the mustard family (Cruciferae or 
Brassicaceae), is a white-flowered, fibrous-rooted, herbaceous perennial, growing approximately 8 inches to 
1.5 feet tall.  The fen cuckoo flower is a Threatened Species under the Massachusetts Endangered Species 
Act (MESA) (NHESP 2008).  The plant flowers from mid-May through early June.  The fen cuckoo flower's 
habitats in Massachusetts include open portions of alkaline fens (unforested, peat-forming areas where very 
cold, nutrient-poor water seeps up to the surface through limey gravel), and calcareous (calcium rich) 
seepage swamps.   

Z-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the fen cuckoo flower occurs within a 
portion of Reach 5A, approximately 2,000 feet southeast of the Holmes Road Bridge and 1600 feet to the east 
of the main channel of the Housatonic River, as shown on Figure Z-1.  The Priority Habitat for this species 
totals 1.6 acres, all of which is located outside the PSA. The wooded wetland that comprises the mapped 
Priority Habitat for this species is, however, proximate to the lateral boundary of the PSA in this area (i.e., the 
1 mg/kg PCB isopleth).   

The mapped Priority Habitat is hydrologically fed by a small unnamed tributary that flows from upland areas 
east-northeast of the Priority Habitat.  This flow is impounded behind an old farm road that is approximately 
18 feet wide which bisects the wetland. This farm road/wetland crossing coincides approximately with the 
lateral limit of the PSA.  Hydrologic flows from the wetland that comprises the fen cuckoo flower’s Priority 
Habitat passes under the old farm road (presumably in a culvert), into the PSA and a large beaver 
impoundment/wetland complex, and then into Sackett Brook approximately 1800 linear feet downstream.  No 
fen cuckoo flower habitat is mapped in Reaches 6, 7, or 8. 

Based upon the Priority Habitat mapping of fen cuckoo flower and the characteristics of this species, the local 
population of the fen cuckoo flower consists of the plants (and seeds) of this species within the 1.6-acre area 
of mapped Priority Habitat in Reach 5A. 

Z-3. Impacts of Remedial Alternatives and Assessment of Take of the Fen Cuckoo Flower  

None of the remedial alternatives would involve remediation work or access road/staging area construction 
within the mapped Priority Habitat of the fen cuckoo flower. The nearest work associated with these 
alternatives involves remediation of a backwater pond approximately 600 feet to the northwest of the Priority 
Habitat under SED 6 through SED 9.  No treatment/disposition alternative would impact the Priority Habitat of 
the fen cuckoo flower. 

NHESP’s comments on the March 2009 MESA Assessment question whether, although no remedial work 
would occur within fen cuckoo flower Priority Habitat, armoring of the riverbank and alterations to the 
floodplain within the PSA could substantially impact the connectivity between the river and the floodplain in a 
manner that “may affect the fen’s hydrology and nutrient regime.”  However, as noted above, the mapped 
Priority Habitat is hydrologically maintained by tributary stream drainage from upland areas to the east-
northeast, rather than by drainage from the floodplain and backwater areas located to the west of the mapped 
Priority Habitat.  Although remedial activities along the river, riverbank, and floodplain could affect the flooding 
regime into the backwater areas closer to the river, these impacts in the PSA would not disrupt drainage flow 



Fen Cuckoo Flower 
MESA Assessment          
 
 

 Z-2 October 2010 

to the mapped Priority Habitat.  In addition, the existing farm road bordering the Priority Habitat on its west 
side and the extensive beaver impoundment located beyond (west of) that farm road would likely buffer 
hydrologic changes along the river from extending further upstream into the fen cuckoo flower Priority Habitat.  
For these reasons, it is unlikely that remedial work in the river or its backwater would adversely alter the 
hydrology or nutrient regime of the wetland that supports this species.  Accordingly, none of the remedial 
alternatives would result in a take of the fen cuckoo flower.  
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AA. Foxtail Sedge (Carex alopecoidea) MESA Assessment  

AA-1. Summary of Species Life Cycle and Habitat Requirements 

Foxtail sedge (Carex alopecoidea), a member of the sedge family (Cyperaceae), is a perennial, herbaceous, 
grass-like plant with small black rhizomatous roots.  It is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  The foxtail sedge is densely tufted, growing 1 to 2.5 feet 
tall with fruiting stems.  Species in this genus have tiny, wind-pollinated flowers that are borne in spikes.  
Mature perigynia (a sac-like scale that encloses the flower, and later, the fruit) are present from mid June to 
mid August.  The achenes (dry fruit produced by many flowering plants) of this species are distributed by 
wind, moving water, or herbivores, and germinate when conditions are suitable at the location to which they 
are dispersed.  Foxtail sedge grows in floodplain meadows and thickets, generally in alkaline alluvial soils.  In 
Massachusetts, this sedge is typically found with other sedges, grasses, and herbs in open swales within 
floodplain forests.  According to NHESP, this species has reported occurrences in Berkshire and Hampshire 
Counties along the Hoosic, Housatonic, and Westfield Rivers (NHESP 2009).  

AA-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the foxtail sedge extends contiguously 
from Reach 5B, approximately 1,200 feet north of New Lenox Road, to the northern edge of Reach 5C.  The 
mapped Priority Habitat for this species is shown in Figure AA-1 at the end of this section.  Occurrences of 
foxtail sedge have been reported in Reach 5B north of New Lenox Road (Woodlot 2002).  The overall 
mapped Priority Habitat in Reaches 5B and 5C comprises 137 acres, of which 66 acres are located within the 
lateral boundaries of the PSA.  The areal extent of the mapped Priority Habitat consists primarily of wet 
meadow habitat, but also includes areas of shallow emergent marsh, floodplain forest, shrub swamp, cultural 
grassland, riverine and riverbank habitat.  In fact, however, the foxtail sedge does not use riverine and deep 
pool habitats. 

Based on the Priority Habitat mapping of the foxtail sedge and the characteristics of this species, the local 
population of this species consists of the foxtail sedge plants and propagules within the entire 137 acres of 
mapped Priority Habitat designated by NHESP within Reach 5.  Based upon the habitat types in which this 
species occurs, and considering the habitats in the mapped foxtail sedge Priority Habitat, it is assumed that 
this species is broadly and uniformly distributed throughout the Priority Habitat in Reach 5 except in riverine 
habitats and some deeper marsh pools, which are not used by this species.  No mapped Priority Habitat for 
the foxtail sedge occurs in Reaches 6, 7 or 8. 

AA-3. Impacts of Remedial Alternatives on Foxtail Sedge Habitat 

AA-3-1. Impacts to Foxtail Sedge Habitat from Individual Sediment and Floodplain Alternatives 

Table AA-1 summarizes the areal extent of work within foxtail sedge Priority Habitat for all individual sediment 
and floodplain remedial alternatives.  SED 1 involves no construction activities, and SED 2 is limited to 
monitored natural recovery (MNR).  SED 3 and SED 10 would not involve in-river remediation within the 
foxtail sedge mapped Priority Habitat.  Sediment remediation under SED 4 through SED 9 would impact 
13 acres of river bottom and backwaters within that mapped habitat.  These types of areas are not considered 
likely habitat for the foxtail sedge due to the depth and duration of flooding.  However, the sediment removal 
in Reach 5B under SED 5 through SED 9 could cause a reduction in the available seed bank of this species 
by removing the achenes of this species, which may be transported by water and thus may be present in the 
sediments.  SED 3 through SED 9 would involve bank stabilization activities that would impact approximately 
18,000 linear feet (lf) of riverbank within the foxtail sedge Priority Habitat, and SED 10 would involve such 
activities affecting approximately 1,000 lf of riverbank within that habitat.  The riverbank in this portion of 
Reach 5B is not heavily shaded and offers suitable Priority Habitat for the foxtail sedge; there are numerous 
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open swales that cut through the riverbank and offer ideal habitat for the foxtail sedge.  SED 3 through SED 8 
would also affect approximately 14 acres of mapped floodplain habitat for access roads and staging areas.  
These areas would be located primarily in suitable wet meadow habitat and any filling, clearing, or grubbing in 
foxtail sedge habitat would result in direct mortality of any foxtail sedge plants present, as well as alteration of 
their habitat.  SED 9 would impact approximately 4 acres of mapped floodplain Priority Habitat for access 
roads and staging areas, and SED 10 would involve less than 1 acre of impact for such facilities.    

Floodplain remedial activities under FP 2 through FP 9 would impact this species by altering floodplain 
habitats, primarily in the wet meadow, transitional floodplain forest, and shallow emergent marsh community 
types.  Direct impacts to foxtail sedge Priority Habitat from floodplain remediation along with access roads 
and staging areas would range from approximately 2 acres under FP 2 and FP 9 up to 34 acres under FP 7.  
In addition to direct removal of plants, the excavation of soils in these wetland areas would remove the 
achenes of the foxtail sedge previously deposited in the soils, reducing the repository of this species’ seed 
bank within the PSA.  The non-indigenous soil used for backfilling would not contain the seeds of this species, 
and therefore would not have the same potential for the re-growth of foxtail sedge.  Moreover, the disturbed 
soil conditions are prone to the colonization of numerous invasive species, and these are likely to have a 
competitive advantage over the foxtail sedge following disturbances. 

Table AA-1. Impacts to Foxtail Sedge Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- 0.0 -- 13.5 -- -- 13.5 13.5 10% 
SED 4 -- 13.0 -- -- 13.0 -- 13.5 -- -- 13.5 26.5 19% 
SED 5 -- 13.0 -- -- 13.0 -- 13.5 -- -- 13.5 26.5 19% 
SED 6 -- 13.2 -- -- 13.2 -- 13.5 -- -- 13.5 26.7 20% 
SED 7 -- 13.2 -- -- 13.2 -- 13.5 -- -- 13.5 26.7 20% 
SED 8 -- 13.4 -- -- 13.4 -- 13.5 -- -- 13.5 26.9 20% 
SED 9 -- 13.1 -- -- 13.1 -- 4.3 -- -- 4.3 17.5 13% 
SED 10 -- -- -- -- 0.0 -- 0.6 -- -- 0.6 0.6 < 1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- 0.7 -- -- 0.7 -- 1.2 -- -- 1.2 2.0 1% 
FP 3 -- 2.9 0.1 -- 3.0 -- 3.7 0.1 -- 3.8 6.8 5% 
FP 4 -- 4.4 0.1 -- 4.5 -- 4.3 0.1 -- 4.4 8.9 7% 
FP 5 -- 5.3 0.1 -- 5.4 -- 3.8 0.1 -- 3.9 9.3 7% 
FP 6 -- 21.3 1.4 -- 22.7 -- 5.8 0.1 -- 5.9 28.5 21% 
FP 7 -- 26.8 1.9 -- 28.7 -- 5.2 0.1 -- 5.3 34.0 25% 
FP 8 -- 7.6 0.1 -- 7.7 -- 4.7 0.1 -- 4.8 12.5 9% 
FP 9 -- 0.9 0.1 -- 1.0 -- 1.3 0.1 -- 1.4 2.4 2% 

1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 17,878 lf of riverbank 
stabilization/remediation within foxtail sedge Priority Habitat and SED 10 would require 1,024 lf of riverbank 
stabilization/remediation within foxtail sedge Priority Habitat. 
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AA-3-2. Impacts to Foxtail Sedge Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual alternatives, we have evaluated the impacts of the selected 
combinations of sediment and floodplain alternatives (described in the text of this report) on the Priority 
Habitat of the foxtail sedge.  Those impacts are shown in Table AA-2 (except for the combination of SED 2/ 
FP 1, which does not involve any remedial construction activities).  Impacts to foxtail sedge habitat from 
SED/FP alternative combinations would range from approximately 3 acres under SED 10/FP 9 (2% of the 
Priority Habitat) to approximately 52 acres under SED 8/FP 7 (38% of the Priority Habitat).  In addition, all of 
these combinations of alternatives except SED10/FP 9 would require approximately 18,000 lf of riverbank 
stabilization/remediation.  SED10/FP 9 would require approximately 1,000 lf of riverbank 
stabilization/remediation.  Most of the impacts under all of these combinations of alternatives would occur in 
wet meadow, shallow emergent marsh, and open-canopy riverbank habitats which are suitable for the foxtail 
sedge. 

Table AA-2. Impacts to Foxtail Sedge Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 2.9 0.1 -- 15.4 18.4 14% 
SED 5/FP 4 -- 17.3 0.1 -- 14.4 31.8 23% 
SED 6/FP 4 -- 17.5 0.1 -- 14.4 32.1 24% 
SED 8/FP 7 -- 39.9 1.9 -- 9.6 51.4 38% 
SED 9/FP 8 -- 20.7 0.1 -- 7.9 28.7 21% 
SED 10/FP 9 -- 0.9 0.1 -- 1.8 2.8 2% 

* Includes 137-acre Priority Habitat between the Confluence and the Woods Pond Dam.   

Note:  In addition to the impacts shown above all combinations except SED 10/FP 9 
would require 17,878 lf of riverbank stabilization/remediation within Priority Habitat and 
SED 10/FP 9 would require 1,024 lf of riverbank stabilization/remediation within Priority 
Habitat. 
 

AA-3-3. Impacts to Foxtail Sedge Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the foxtail sedge have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table AA-3.  TD 2 and TD 3 would have no impact on foxtail sedge habitat, since none of the 
identified locations for either the Confined or Upland Disposal Facilities is within the mapped Priority Habitat 
for this species.  However, TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox 
Road, would impact approximately 6 acres of the foxtail sedge Priority Habitat (4% of the total mapped 
habitat).  The construction and operation of a chemical extraction (TD 4) or thermal desorption (TD 5) facility 
at this location would alter wet meadow habitat which is suitable to support this species. 
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Table AA-3. Impacts to Foxtail Sedge Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location 
Extent of Impact 

(acres) 

TD 2 BWL_07, BWL_09, 
Woods Pond A & B None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and TD 5 Off New Lenox Road 5.6 (Reach 5B) 
 

AA-4. Assessment of Take of Foxtail Sedge 

The attached tables – Table AA-4 for the sediment alternatives, Table AA-5 for the floodplain alternatives, 
Table AA-6 for the combination of sediment and floodplain alternatives, and Table AA-7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination):  (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species. 

As shown in Table AA-4, SED 1 and SED 2 would not result in a take of the foxtail sedge, as no construction 
work would occur under these alternatives.  SED 3 through SED 10 would result in a take of this species due 
to the riverbank stabilization/remediation work on suitable riverbank habitats and impacts to wet meadow and 
shallow emergent marsh communities from access road/staging area construction in Priority Habitat for the 
foxtail sedge.  All of these alternatives would involve a take by causing direct mortality to any foxtail sedge 
plants present in the affected areas and reducing the seed bank of this species.  In addition, SED 5 through 
SED 9 would involve sediment removal and capping in approximately 13 acres of the river in Reach 5B 
(SED 4 would involve thin-layer capping in a portion of that sub-reach).  This removal could cause a reduction 
in the available seed bank of this species by removing any achenes of this species present in the sediment.  
Additional indirect impacts may occur to the habitat of the foxtail sedge by hydrologic changes from extensive 
riverbank work.  As noted by NHESP (2009), “any alteration of stream or river hydrology should be avoided in 
areas where foxtail sedge occurs. Control of invasive plant species, often common in river floodplains, is 
another management concern.” 

SED 3 would involve access road/staging area impacts in 10% of the mapped Priority Habitat, mainly in 
suitable wet meadow habitats.  While SED 4 through SED 8 would affect 19% to 20% of the mapped Priority 
Habitat, about half of those impacts would occur in riverine areas not used by the foxtail sedge, with the 
remainder (about 10% of the mapped Priority Habitat) occurring in suitable floodplain habitats due to access 
road/staging area construction.  In addition, these alternatives would involve approximately 18,000 linear feet 
of riverbank stabilization/remediation within Priority Habitat, disturbing habitat offering favorable conditions for 
the growth of this species.  The riverbank work has a high potential of altering the hydrologic conditions in the 
adjacent floodplain swales, marshes, and wet meadows most likely to support the foxtail sedge, as the swales 
that connect the floodplain to the river will be impacted during riverbank stabilization efforts.  Such hydrologic 
changes could result in altered flooding regimes that would adversely affect the foxtail sedge habitats.  
Further, SED 5 through SED 8 would involve removal of riverine sediment, which may reduce the available 
seed bank for this species.  Due to the extent of these impacts, SED 3 through SED 8 could impact a 
significant portion of the local population of this species within Reaches 5B and 5C.  SED 9 would have 
similar riverine and riverbank impacts; however, access road/staging area impacts would be reduced to 
approximately 3% of the Priority Habitat.  Thus, it is less likely that SED 9 would impact a significant portion of 
the local population than under SED 3 through SED 8.  SED 10 would not impact a significant portion of this 
population, as less than 1% of the Priority Habitat would be affected. 
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As shown in Table AA-5, all of the floodplain alternatives except FP 1 would result in a take of the foxtail 
sedge.  Although the extent of impacts from these alternatives on Priority Habitat would vary from about 2 
acres for FP 2 and FP 9 to 34 acres for FP 7, the majority of work under all of these alternatives would directly 
alter suitable wet meadow habitat, and would cause the mortality of any foxtail sedge plants which occur in 
the impacted areas.  In addition, soil excavation would remove any seed bank of this species in the affected 
areas (which would also constitute a take).   

Since FP 2 and FP 9 would affect only 1% to 2% of the total Priority Habitat of foxtail sedge, they would not 
impact a significant portion of the local population.  FP 3, FP 4, FP 5, and FP 8 would impact 5% to 9% of the 
Priority Habitat and thus are unlikely to impact a significant portion of the local population.  FP 6 and FP 7 
would affect 21% to 25% of the Priority Habitat (29 and 34 acres, respectively), with the majority of this work 
in suitable wet meadow habitat within the PSA.  Such extensive areas of disturbance are highly prone to 
invasive species proliferation as well as long-term hydrologic changes, which would further impair the 
suitability of the Priority Habitat area to support the foxtail sedge.  As such, those alternatives would impact a 
significant portion of the local population. 

As shown in Table AA-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of the foxtail sedge for similar reasons to those discussed above.  
Impacts under these combinations would vary considerably.  SED 3/FP 3 would impact 14% of the overall 
Priority Habitat of the foxtail sedge, most of which would be within floodplain habitats having potential to 
support this species, and would also affect approximately 18,000 linear feet of riverbank within Priority 
Habitat.  Those effects would likely be sufficient to impact a significant portion of the local foxtail sedge 
population, particularly considering the cumulative effects of these direct impacts with potential adverse 
indirect impacts such as changes in hydrology within the floodplain from alterations to the riverbank and the 
swales which connect the floodplain with the river.  All of the remaining sediment and floodplain combinations 
except for SED 10/FP 9 would have more extensive impacts, as they would directly affect 21% to 38% of the 
overall Priority Habitat, a majority of which (14 to 28% of the Priority Habitat) would occur within suitable 
floodplain habitat for this species, and would also alter approximately 18,000 linear feet of riverbank within 
Priority Habitat.  Further, the sediment remediation in Reach 5B under these combinations could reduce the 
available seed bank of this species (which constitutes a take) by removing the achenes of the species, which 
may be transported by water and thus be present in the sediments.  For these reasons, those combinations 
would adversely affect a significant portion of the local foxtail sedge population.  By contrast, SED 10/FP 9 
would impact only 2% of the Priority Habitat and approximately 1,000 linear feet of riverbank, and thus would 
not impact a significant portion of the local population.   

As shown in Table AA-7, only treatment/disposition alternatives TD 4 and TD 5 would impact mapped foxtail 
sedge Priority Habitat.  The construction and operation of a chemical extraction or thermal desorption facility 
at the identified location off New Lenox Road would occur in wet meadow habitat suitable for this species and 
would cause direct alteration of that habitat and the mortality of any plants present within the footprint of the 
facility.  As a result, a take of the foxtail sedge would occur.  However, the facility would impact only 4% of the 
total mapped Priority Habitat and thus would not impact a significant portion of the foxtail sedge local 
population.  

It should be noted that reseeding or replanting of foxtail sedge in areas where the plants had been removed 
would not eliminate the take or change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, 
disease, improper hydrology, changes in soil characteristics or other environmental conditions, and/or 
differences in genetic suitability of commercially available plants or seeds – could impair the success of any 
plantings or seed stock.  As a result, replanting or reseeding efforts would not reliably result in lessening the 
impacts of the remedial construction activities on the local population where a significant portion of that 
population would be affected.  
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Table AA-4. Assessment of Take of Foxtail Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to Monitored Natural Recovery 
only.  

NA 

SED 3 Yes.  Although this alternative would not 
involve riverine sediment remediation within 
Priority Habitat, riverbank 
remediation/stabilization in Reach 5B would 
alter approximately 18,000 linear feet of 
suitable bank habitat within the Priority 
Habitat and cause direct mortality to any 
foxtail sedge plants present.  Access 
road/staging area construction would alter an 
additional 13-14 acres of suitable wet 
meadow habitat and remove any foxtail sedge 
present. 

Possibly.  SED 3 would involve access road/ 
staging area impacts in 10% of the mapped 
Priority Habitat, mainly in suitable wet 
meadow habitats.  Further, approximately 
18,000 linear feet of riverbank 
stabilization/remediation within the Priority 
Habitat would occur, disturbing favorable 
habitat conditions for the growth of this 
species.  That riverbank work could also alter 
the hydrologic conditions in the adjacent 
floodplain areas likely to support the foxtail 
sedge, which could adversely affect the foxtail 
sedge habitats.  For these reasons, this 
alternative could potentially affect a significant 
portion of the local population.   

SED 4 
through  
SED 8 

 

Yes.  Riverbank remediation/stabilization in 
Reach 5B would alter approximately 18,000 
linear feet of suitable bank habitat within the 
Priority Habitat and cause direct mortality to 
any foxtail sedge plants present.  Access 
road/staging area construction would involve 
work in an additional 13 to 14 acres of 
suitable wet meadow habitat and remove any 
foxtail sedge present.  The sediment removal 
in Reach 5B (under SED 5 through SED 8) 
could reduce the available seed bank of this 
species (which constitutes a take) by 
removing the achenes of this species, which 
may be transported by water and thus be 
present in the sediments. 

Possibly.  While these alternatives would 
impact 19-20% of the total foxtail sedge 
Priority Habitat, roughly one-half of the impact 
area would be to riverine habitat.  Access 
road/staging area impacts would affect  10% 
of the mapped Priority Habitat, mainly in 
suitable wet meadow habitats.  Further, 
approximately 18,000 linear feet of riverbank 
remediation would occur within Priority 
Habitat, disturbing habitat offering favorable 
conditions for the growth of this species.  That 
riverbank work could also alter the hydrologic 
conditions in the adjacent floodplain areas 
likely to support the foxtail sedge, which could 
adversely affect the foxtail sedge habitats.  In 
addition, SED 5 through SED 8 would involve 
removal of riverine sediment which may 
reduce the available seed bank for this 
species.  These impacts could potentially 
affect a significant portion of the local 
population.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 9 Yes.  Same reasons as given above for 
SED 4 through SED 8, except that access 
road/staging area construction would involve 
work in approximately 4 acres (rather than 
13-14 acres) of suitable wet meadow habitat.   

Unlikely.  Although SED 9 would impact a 
total of 13% of the foxtail sedge Priority 
Habitat, floodplain impacts (where the species 
is most likely to be found) would amount to 
only 3% of the Priority Habitat.  Riverine 
remediation could also remove seed bank, 
and the 18,000 linear feet of riverbank 
remediation within the Priority Habitat could 
produce additional impacts, including the 
possible alteration of hydrologic conditions in 
the adjacent foxtail sedge habitats.  Overall, 
however, it is unlikely that these impacts 
would be extensive enough to impact a 
significant portion of the local population.          

SED 10 Yes.  Although this alternative would not 
involve sediment remediation within Priority 
Habitat, riverbank remediation/stabilization in 
Reach 5B would alter approximately 1,000 
linear feet of suitable bank habitat within the 
Priority Habitat and cause direct mortality to 
any foxtail sedge plants present.  In addition, 
although access road/ staging area 
construction would impact less than 1 acre of 
Priority Habitat, it would occur in suitable wet 
meadow habitat. 

No.  This alternative would impact less than 
1% of the total Priority Habitat for access 
road/staging area construction, and would 
affect only a limited portion of the riverbank in 
Reach 5B.       
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Table AA-5. Assessment of Take of Foxtail Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes.  Soil removal activities and access 
road/staging areas would impact 
approximately 2 acres of suitable wet 
meadow within the mapped foxtail sedge 
Priority Habitat.  This work would include 
direct alteration of habitat and mortality of any 
plants within the work area.  Soil excavation 
would also remove any seed bank of this 
species in the affected areas, which would 
also constitute a take.   

No.  These alternatives would impact only 1 
to 2% of the overall Priority Habitat of the 
foxtail sedge. 

FP 3, FP 4, 
FP 5 and 

FP 8 

Yes.  These alternatives would impact 
between 7 and 13 acres of suitable wet 
meadow within mapped Priority Habitat.  This 
work would include direct alteration of habitat 
and mortality of any plants within the work 
area.  Soil excavation would also remove any 
seed bank of this species in the affected 
areas, which would also constitute a take.   

Unlikely.  These alternatives would impact 
5% to 9% of the total mapped Priority Habitat 
of this species. The alterations would occur 
within suitable wet meadow habitat and 
include swales that are possible sites for this 
species.  However, it is unlikely that this 
would affect enough area or individual plants 
to impact a significant portion of the local 
population.     

FP 6 and 
FP 7 

Yes.  These alternatives would impact 29 and 
34 acres, respectively, of suitable floodplain 
habitat within mapped Priority Habitat.  This 
work would include direct alteration of habitat 
and mortality of any plants within the work 
area.  Soil excavation would also remove any 
seed bank of this species in the affected 
areas, which would also constitute a take.   

Yes.  Approximately 21% to 25% of the 
overall foxtail sedge habitat would be altered 
by remedial activities under these 
alternatives.  The majority of this work would 
occur within suitable wet meadow habitat 
within the PSA. Impacts to the suitability of 
the Priority Habitat for foxtail sedge are also 
likely from hydrologic changes and invasive 
species expansion under such extensive 
disturbances.  Given these large areas of 
alteration, there would be an impact to a 
significant portion of the local population. 
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Table AA-6. Assessment of Take of Foxtail Sedge under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes.  This combination would impact 18 
acres of Priority Habitat, including suitable 
wet meadow habitat, and an additional 
18,000 linear feet of riverbank within the 
Priority Habitat for stabilization/remediation 
measures.  These activities would cause 
direct mortality to any foxtail sedge plants 
present in these areas.   

Likely.  This combination would affect 14% of 
the Priority Habitat, largely within suitable 
wet meadow habitat, and would also affect 
18,000 linear feet of riverbank within Priority 
Habitat.  Additional impacts to the suitability 
of the foxtail sedge habitat would likely result 
from hydrologic changes and invasive 
species expansion.  The cumulative effects 
of all of these alterations would likely be 
sufficient to impact a significant portion of the 
local population. 

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  These alternative combinations would 
impact between 29 and 51 acres of Priority 
Habitat, including suitable wet meadow 
habitat, and an additional 18,000 linear feet 
of riverbank within the Priority Habitat for 
stabilization/ remediation measures.  These 
activities would cause direct mortality to any 
foxtail sedge plants present in these areas.  
Further, the sediment remediation in 
Reach 5B could reduce the available seed 
bank of this species (which constitutes a 
take) by removing the achenes of the 
species, which may be transported by water 
and thus be present in the sediments. 

Yes.  These combinations would directly 
affect 21% to 38% of the Priority Habitat, 
much of which would occur within suitable 
wet meadow habitat, and would also impact 
18,000 linear feet of riverbank within Priority 
Habitat.  Additional impacts to the suitability 
of the foxtail sedge habitat would likely result 
from hydrologic changes and invasive 
species expansion.  The cumulative effects 
of all of these alterations would be sufficient 
to impact a significant portion of the local 
population within Reach 5. 

SED 10/FP 9 Yes.  This combination would alter 
approximately 1,000 linear feet of suitable 
bank habitat within the Priority Habitat in 
Reach 5B and cause direct mortality to any 
foxtail sedge plants present.  In addition, 
although this combination would affect less 
than 2 acres of the floodplain in Priority 
Habitat, those impacts would occur in 
suitable wet meadow habitat. 

No.  This combination would impact only 2% 
of the total Priority Habitat and only a limited 
portion of the riverbank within that Priority 
Habitat.       
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Table AA-7. Assessment of Take of Foxtail Sedge under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 No take due to no impacts. NA 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Yes.  Construction and operation of the 
treatment facility would impact approximately 
6 acres of mapped foxtail sedge Priority 
Habitat.  This work would occur within an 
open field habitat used by the foxtail sedge 
and would cause direct alteration of that 
habitat and mortality of any plants within the 
footprint of the facility.  

No.  These alternatives would impact only 4% 
of the total Priority Habitat of this species. 
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BB. Frank’ s Lovegrass (Eragrostis frankii) MESA Assessment  

BB-1. Summary of Species Life Cycle and Habitat Requirements 

Frank’s lovegrass (Eragrostis frankii), also known as sandbar lovegrass, is an annual grass species 
identified by its dense tufts of erect, repeatedly branched stems 4-40 inches tall.  Frank’s lovegrass is 
listed as a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Frank’s lovegrass occurs on sandy riverbanks, sandbars, and moist ground along 
streams.  Frank’s lovegrass has been reported in Berkshire, Franklin, Hampshire, and Hampden Counties 
in western Massachusetts and species introductions have occurred in Worcester, Middlesex, Sussex, and 
Essex Counties in central and northeastern Massachusetts.     

BB-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the Priority Habitat of Frank’s lovegrass occurs in 
Reach 7D along the Housatonic River to the south of the Route 102 Bridge in Lee Massachusetts, as 
shown in Figure BB-1.  The mapped Priority Habitat for Frank’s lovegrass is composed of river channel, 
including sandbars within the river, riverbank, and some floodplain habitat, and totals approximately 25 
acres in size along a roughly 1.5-mile stretch of the River.  No Frank’s lovegrass Priority Habitat is 
mapped within Reaches 5, 6 or 8.        

Based on the Priority Habitat mapping of Frank’s lovegrass and the life-cycle characteristics of this 
species, the local population of the Frank’s lovegrass consists of plants and seeds of this species within 
the 25-acre area of mapped Priority Habitat in Reach 7D.  This species prefers sandy substrate within or 
at edges of the river channel.  It is therefore assumed that this plant is distributed along the designated 
stretch of the river within the Priority Habitat. 

BB-3. Impacts of Remedial Alternatives on Frank’s Lovegrass Habitat  

BB-3-1. Impacts to Frank’s Lovegrass Habitat from Individual Sediment and Floodplain Alternatives 

None of the sediment alternatives would impact Priority Habitat of Frank’s lovegrass.  The only floodplain 
alternative that would alter Frank’s lovegrass Priority Habitat is FP 7, which would involve excavation and 
backfill of approximately 0.3 acre or approximately 1% of the mapped Priority Habitat. However, this work 
would occur only within forested floodplain, which is not suitable habitat for this species.  

BB-3-2. Impacts to Frank’s Lovegrass Habitat from Combinations of Sediment and Floodplain Alternatives 

Among the selected combinations of sediment and floodplain alternatives assessed in the Revised CMS 
Report, only SED 8/FP 7 would impact Priority Habitat, with impacts identical to those described above for 
FP 7.  

BB-3-3. Impacts to Frank’s Lovegrass Habitat from Treatment/Disposition Alternatives 

There would be no impacts to Frank’s lovegrass Priority Habitat from any of the treatment/disposition 
alternatives since no work would be conducted within the mapped habitat for this species. 

BB-4. Assessment of Take of Frank’s Lovegrass 

As noted above, the only remedial alternative that would involve work in Frank’s lovegrass Priority Habitat 
is FP 7 (individually, and in combination with SED 8.)  The impacts of this alternative within mapped 
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Priority Habitat would be limited to forested floodplain areas, which are not suitable habitat for this 
species.  Accordingly, there would be no take of this species. 

References: 

NHESP. 2009. Rare Plant Fact Sheet for Frank’s Lovegrass (Eragrosits frankii). Natural Heritage & 
Endangered Species Program, MA Division of Fisheries and Wildlife, Westborough, MA.  

NHESP. 2008. Massachusetts List of Endangered, Threatened and Special Concern Species as 
published in the Code of Massachusetts Regulations (321 CMR 10.00). Natural Heritage & Endangered 
Species Program. Westborough, MA. 
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CC. Gray’s Sedge (Carex grayi) MESA Assessment 

CC-1. Summary of Species Life Cycle and Habitat Requirements 

Gray’s sedge (Carex grayi) is a perennial member of the sedge family (Cyperaceae) with strongly-angled 
stems.  Gray’s sedge is a Threatened Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Stems occur in small clusters with firm, broad (4 to 11 mm wide), pale green to gray-green 
leaves with loose, persistent purplish-red sheaths at the base of the leaves.  Mature plants are 1 to 3 feet tall.  
Preferred habitat for this plant is floodplain forest along major rivers where the floodplain forest is subject to 
flooding in the spring, wet deciduous forests on alluvial soils, swampy woods, calcareous meadows, and 
remnants of floodplain forests bordered by open pastures (NHESP 2010).  Primary dispersal of this species is 
likely through transport of achenes (dry fruit) downstream via the river channel and backwaters during 
flooding events.  Although this species is capable of spreading locally through rhizomatous (creeping vertical 
underground stem) growth, lateral vegetative expansion from this form of growth is generally limited.  Gray’s 
sedge colonies are currently known to occur in Berkshire, Franklin, Hampshire, and Hampden Counties.   

CC-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat for Gray’s sedge within the Housatonic 
River corridor occurs only within Reach 5C, as shown on Figure CC-1 at the end of this section.  The mapped 
Priority Habitat consists of two areas separated by the Housatonic River.  The larger area of mapped Priority 
Habitat for Gray’s sedge on the west side of the Housatonic River extends contiguously from approximately 
1 mile south of New Lenox Road to the southern extent of Reach 5C near Woods Pond   A second smaller 
area is mapped as Priority Habitat on the east side of the river approximately 1,200 feet north of Woods Pond.  
The mapped Priority Habitat in Reach 5C consists primarily of shrub swamp and floodplain forest 
communities, but also includes some portions of the river channel, riverbanks, and backwaters.  The Priority 
Habitat for Gray’s sedge comprises approximately 148 acres, of which 118 acres are located within the PSA.  
The Woodlot Ecological Characterization Report (2002) indicated a documented location of Gray’s sedge 
within calcareous swamp along the west side of the Housatonic River roughly one mile north of Woods Pond.  
No Gray’s sedge Priority Habitat occurs within Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping of the Gray’s sedge and the characteristics of this species, the local 
population of the Gray’s sedge consists of the Gray’s sedge plants (and seeds or other propagules) present 
on both sides of the river within the entire 148-acre area of Priority Habitat mapped within Reach 5C.   

Because, as described above, the Gray’s sedge is able to grow successfully in many different wetland and 
floodplain habitats, most of the mapped Priority Habitat, with the exception of the permanently inundated 
riverine and backwater habitat, is suitable for this species. Accordingly, it is assumed that this species is 
broadly distributed throughout the mapped Priority Habitat. 

CC-3. Impacts of Remedial Alternatives on Gray’s Sedge Habitat 

CC-3-1.  Impacts to Gray’s Sedge Habitat from Individual Remedial Alternatives 

Table CC-1 summarizes the areal extent of work within Gray’s sedge habitat for all sediment and floodplain 
alternatives within Reach 5.  SED 1 involves no construction related activities, SED 2 is limited to monitored 
natural recovery (MNR), and SED 10 would not impact Gray’s sedge Priority Habitat.  SED 3 would involve 
less than one acre of remediation (consisting of thin-layer capping) within the mapped Priority Habitat.  SED 4 
through SED 9 would affect 3 to 4 acres of Priority Habitat through remediation activities – mainly capping or 
thin-layer capping under SED 4 and SED 5 and sediment removal with capping or backfilling under SED 6 
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through SED 9.  None of the sediment alternatives would involve construction of access roads or staging 
areas or riverbank stabilization within Gray’s sedge Priority Habitat.  

Sediment remediation activities, both those described above within riverine and backwater areas of mapped 
Priority Habitat and also those occurring outside of but in proximity to Gray’s sedge Priority Habitat, would 
primarily impact the river channel and/or permanently flooded backwater areas – open water habitats which 
are not preferred for growth of Gray’s sedge plants.  However, since water transport is the primary dispersal 
method for this species, sediment removal both within and proximate to the mapped Priority Habitat may 
reduce the amount of available seed bank within the PSA, and capping of the sediment would bury seeds 
below the cap, precluding further distribution and germination.  In addition, some direct plant mortality could 
occur where Gray’s sedge plants grow at backwater transitional edges.  

Floodplain alternative FP 1 involves no construction-related activities.  Under FP 2 and FP 9, no remediation 
or construction of access roads or staging areas would occur within Gray’s sedge Priority Habitat.  All the 
other floodplain alternatives would impact mapped habitat by varying amounts as shown in Table CC-1.  FP 3 
would impact less than 1 acre of mapped habitat by construction of an access road.  FP 4 through FP 8 would 
impact Gray’s sedge Priority Habitat within Reach 5C through both soil removal activities and the construction 
of access roads/staging areas, with impacts ranging from approximately 1-2 acres under FP 4, FP 5, and 
FP 8, to approximately 9 and 12 acres under FP 6 and FP 7 respectively.  In total, FP 3 and FP 4 would 
impact approximately 1% of the total Priority Habitat of this species, FP 5 and FP 8 would impact 
approximately 2% of the total Priority Habitat, and FP 6 and FP 7 would impact 6% and 8% of the total Priority 
Habitat, respectively.  

By removing vegetation and excavating impacted soils, floodplain remediation activities within Gray’s sedge 
Priority Habitat would cause direct mortality to any plants within the work area and would remove all seed 
deposits and rhizomes below the surface grade.  Since imported soil used for backfilling would not carry the 
seeds or root-matter of Gray’s sedge, backfilling would not foster the regrowth of this species.  Moreover, 
such disturbed conditions are also highly susceptible to colonization of by invasive species, which would have 
a competitive advantage over Gray’s sedge.   

Table CC-1. Impacts to Gray’s Sedge Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 0.9 -- 0.9 -- -- -- -- 0.0 0.9 >1% 
SED 4 -- -- 3.1 -- 3.1 -- -- -- -- 0.0 3.1 2% 
SED 5 -- -- 3.1 -- 3.1 -- -- -- -- 0.0 3.1 2% 
SED 6 -- -- 3.5 -- 3.5 -- -- -- -- 0.0 3.5 2% 
SED 7 -- -- 3.5 -- 3.5 -- -- -- -- 0.0 3.5 2% 
SED 8 -- -- 4.1 -- 4.1 -- -- -- -- 0.0 4.1 3% 
SED 9 -- -- 3.4 -- 3.4 -- -- -- -- 0.0 3.4 2% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 -- -- 0.0 -- 0.0 -- -- 0.2 -- 0.2 0.2 >1% 
FP 4 -- -- 0.6 -- 0.6 -- -- 0.3 -- 0.3 0.9 >1% 
FP 5 -- -- 1.1 -- 1.1 -- -- 1.1 -- 1.1 2.2 2% 
FP 6 -- -- 7.5 -- 7.5 -- -- 1.1 -- 1.1 8.6 6% 
FP 7 -- -- 10.6 -- 10.6 -- -- 0.9 -- 0.9 11.5 8% 
FP 8 -- -- 1.3 -- 1.3 -- -- 0.9 -- 0.9 2.3 2% 
FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

 

CC-3-2.  Impacts to Gray’s Sedge Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the Gray’s sedge.  Those impacts are shown in Table CC-2, except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities.  Total impacts to mapped Priority 
Habitat of the Grey’s sedge from all of these combinations except SED 10/FP 9 would range from 
approximately 1 acre (less than 1% of Priority Habitat) under SED 3/ FP 3 to approximately 15 acres (10% of 
the Priority Habitat) under SED 8/FP 7.  These combinations would cause direct mortality to any Gray’s sedge 
plants growing in the work areas and a reduction in the seed bank of this species within, and in river channel 
and backwaters proximate to, the mapped Priority Habitat.  SED 10/FP 9 would not impact Gray’s sedge 
Priority Habitat.   

Table CC-2. Impacts to Gray’s Sedge Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 0.9 -- 0.2 1.1 <1% 
SED 5/FP 4 -- -- 4.1 -- 0.3 4.4 3% 
SED 6/FP 4 -- -- 4.1 -- 0.3 4.4 3% 
SED 8/FP 7 -- -- 14.3 -- 0.6 14.9 10% 
SED 9/FP 8 -- -- 4.8 -- 0.9 5.7 4% 
SED 10/FP 9 -- -- -- -- 0.0 0.0 0% 

*Includes 148-acre Priority Habitat between the Confluence and Woods Pond Dam.   

CC-3-3. Impacts to Gray’s Sedge Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
Gray’s sedge have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts are 
shown in Table CC-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
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areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the amount of mapped habitat within 
the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range from 
none (assuming use of either CDF area in Woods Pond) to approximately 5 acres (assuming use of 
backwater BWL_07).  However, this work would occur in open water habitats which are not likely to be utilized 
by plants of this species. Thus, impacts to backwaters and Woods Pond under TD 2 are not expected to have 
a direct impact on the Gray’s sedge, although there is a potential for this work to remove dispersed seed bank 
of the species, as discussed above, or to alter the hydrology of the surrounding habitat, thereby indirectly 
impairing this species’ habitat. 

TD 3, TD 4 and TD 5 would have no impact on Gray’s sedge Priority Habitat, since none of the identified 
facility locations under these alternatives are within the mapped Priority Habitat for this species. 

Table CC-3. Impacts to Gray’s Sedge Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 5.2 (Reach 5C) 
BWL_09 1.4 (Reach 5C) 

Woods Pond – Layout A None 
Woods Pond – Layout B None 

TD 3 Woods Pond, Forest Street, 
Rising Pond None 

TD 4 and 
TD 5 Off New Lenox Road None 

 

CC-4. Assessment of Take of Gray’s Sedge 

The attached tables – Table CC-4 for the sediment alternatives, Table CC-5 for the floodplain alternatives, 
Table CC-6 for the selected combinations of alternatives, and Table CC-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and what type of 
take; and (b) whether any unavoidable take would be likely to impact a significant portion of the local 
population of this species.  

As shown in Table CC-4, all of the sediment alternatives except SED 1, SED 2, and SED 10 could possibly 
result in a take of Gray’s sedge.  SED 3 would result in impacts to approximately 1 acre of Priority Habitat due 
to thin-layer capping within the river channel.  SED 4 through SED 9 would involve approximately 3 to 4 acres 
of remediation work, consisting of removal, thin-layer capping, or capping without removal, in portions of the 
river channel and permanently flooded backwater areas that are within the mapped Priority Habitat, as well as 
similar activities in channel and backwaters proximate to mapped Gray’s sedge Priority Habitat.  These 
activities could either remove seeds within the sediment or trap seeds underneath a cap, making them 
unavailable for potential future germination within the floodplain.  Direct killing of plants could also occur at 
backwater transitional edges in or proximate to Priority Habitat.   

Given that these impacts to Gray’s sedge are primarily indirect, and that only approximately 1 to 3% of the 
mapped Priority Habitat area would be altered, these sediment alternatives would not impact a significant 
portion of the local population.   

As shown in Table CC-5, all of the floodplain alternatives except for FP 1, FP 2 and FP 9 would result in a 
take of Gray’s sedge.  FP 3 through FP 5 and FP 8 would affect from less than 1 to approximately 2 acres of 
suitable floodplain habitat for this species.  Impacts to suitable floodplain habitats would increase to 
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approximately 9 to 12 acres under FP 6 and FP 7.  Clearing, grubbing, and soil excavation within those areas 
would kill any plants and remove the seed bank of this species within the affected areas, resulting in a take of 
Gray’s sedge.   

The limited extent of remediation in Priority Habitat under FP 3 through FP 5 and FP 8 (ranging from under 
1% to 2% of the mapped Priority Habitat) would not result in an impact to a significant portion of the local 
population.  Under FP 6 and FP 7, which would affect 6% to 8% of the total Priority Habitat, impacts to a 
significant portion of the local population are still unlikely.   

As shown in Table CC-6, all of the remedial combinations except for SED 10/FP 9  would cause a take of the 
Gray’s sedge through alteration of suitable floodplain habitat, which would result in the mortality of any plants 
within the work area and reduction of available seed bank associated with both floodplain and sediment 
activities.   

Total impacts to Priority Habitat of the Gray’s sedge would range from less than 1% under SED 3/FP 3 
(including 0.2 acre of impacts in suitable floodplain habitat) to 10% of the Priority Habitat under SED 8/FP 7.  
Given the limited extent of alteration under SED 3/FP 3, that combination would not impact a significant 
portion of the population   While the extent of work would increase to 3-4% of the Gray’s sedge Priority 
Habitat under SED 5/FP 4, SED 6/FP 4, and SED 9/FP8, these combinations would still not be enough to 
impact a significant portion of the local population.  Only alternative combination SED 8/FP 7 (affecting 10% 
of the total mapped Priority Habitat) could possibly impact a significant portion of the local population given 
the cumulative effects of direct plant mortality, removal of floodplain soil seed bank, and potential reduction of 
riverine seed bank in and proximate to the Priority Habitat.   

As shown in Table CC-7, the only treatment/disposition alternative that could impact mapped Gray’s sedge 
Priority Habitat is TD 2.  For TD 2, impacts to that mapped habitat would occur only if backwaters BWL_07 or 
BWL_09 are used for a CDF.  A CDF in either backwater would alter only 1 to 3% of the total Priority Habitat 
and would not be likely to cause direct mortality of any Gray’s sedge plants except to plants that could be 
growing on the transitional edges of the backwater.  However, this work could possibly cause a take by 
burying the seed bank below the CDF.  Given these limited overall impacts, which occur primarily in open 
aquatic habitat where this species does not grow, such work under TD 2 would not impact a significant portion 
of the local Gray’s sedge population. 

References: 
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Table CC-4. Assessment of Take of Gray’s Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 Possibly.  This alternative would involve thin-
layer capping in the river channel, affecting 
< 1 acre of Priority Habitat as well as nearby 
areas in the river.  The river channel is not 
suitable habitat for Gray’s sedge.  However, if 
any seeds of this species are present in the 
affected area, the thin-layer cap would bury 
them, precluding the potential for their 
germination, which could result in a take of 
this species.    

No.  Even if a take occurred, this alternative 
would impact less than 1% of the Priority 
Habitat area.  

SED 4 
through 
SED 9 

Possibly.  These alternatives would involve 
approximately 3 to 4 acres of remediation 
work in Priority Habitat, consisting mainly of 
thin-layer capping or capping without removal 
(in SED 4 and SED 5) or removal with 
capping or backfilling (in SED 6 through 
SED 9), in portions of Priority Habitat 
comprising permanently flooded backwater 
areas and the river channel.  These sediment 
remediation activities, which would occur both 
in mapped Priority Habitat and also in river 
channel and backwaters proximate to 
mapped Priority Habitat, would remove seeds 
and/or bury seeds underneath the cap and 
preclude the potential for their germination, 
possibly resulting in a take of this species.  
Impacts through direct killing of plants could 
also occur at the backwater transitional 
edges.   

No.  Even if a take occurred, these 
alternatives would impact approximately 2% 
to 3% of the Priority Habitat, work in these 
aquatic habitats would not directly impact 
plants, and any indirect impacts on seed bank 
within mapped and unmapped areas of river 
channel and backwaters would not be so 
extensive as to cause an impact to a 
significant portion of the local population.   

SED 10 No take due to no work in Gray’s sedge 
Priority Habitat. 

NA 
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Table CC-5. Assessment of Take of Gray’s Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

No take due to no work in Gray’s sedge 
Priority Habitat. 

NA 

FP 3, FP 4, 
FP 5, and  

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction within Priority 
Habitat (with impacts ranging from less than 
1 acre to approximately 2 acres) would 
directly affect suitable habitat for this species.  
Clearing, grubbing, and soil excavation in 
those areas would kill any plants and remove 
the seed bank of this species in the affected 
areas, resulting in a take.   

No.  Only a small proportion (<1% to 2%) of 
the Gray’s sedge Priority Habitat would be 
impacted under these FP alternatives. 

FP 6 and  
FP 7 

Yes.  Soil removal activities and access 
road/staging area construction within Priority 
Habitat (with impacts ranging from nearly 9 to 
12 acres) would directly affect suitable habitat 
for this species.  Clearing, grubbing, and soil 
excavation in those areas would kill any 
plants and remove the seed bank of this 
species in the affected areas, resulting in a 
take.   

Unlikely.  Although these alternatives would 
affect suitable habitat for this species, they 
would impact 6 to 8% of total Gray’s sedge 
Priority Habitat, making it unlikely that a 
significant portion of the local population 
would be impacted.  
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Table CC-6. Assessment of Take of Gray’s Sedge Under Combinations of Sediment and Floodplain 
Alternative 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat (affecting < 1 acre of suitable habitat) 
would kill any plants and remove any seed 
bank of this species within the work area.  In 
addition, sediment remediation in Priority 
Habitat would involve < 1 acre of thin-layer 
capping in the river channel.  While this is not 
suitable habitat for Gray’s sedge, the thin-
layer capping could potentially bury seeds of 
this species under the cap.    

No.  Even if a take occurred, only a small 
portion (<1%) of the Gray’s sedge Priority 
Habitat would be impacted under this 
combination. 

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat, including suitable habitat for this 
species, would kill any plants and remove 
any seed bank within the work area.  In 
addition, sediment remediation in Reach 5C 
(mainly capping or thin-layer capping) could 
cause an additional take by trapping any 
seeds underneath the cap, making them 
unavailable for potential future germination 
within the floodplain.  

No.  Only a small portion (~ 3-4%) of the 
Gray’s sedge Priority Habitat would be 
impacted under these combinations. 

SED 8/FP 7 Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat, including suitable habitat for this 
species, would kill any plants and remove 
any seed bank within the work area.  In 
addition, the sediment excavation in 
Reach 5C could cause an additional take 
through removal of any seeds present in the 
sediment.     

Possibly.  This alternative combination would 
impact 10% of total Gray’s sedge Priority 
Habitat (approximately 15 acres).  Given the 
extent of direct mortality in affected suitable 
floodplain habitat, removal of floodplain soil 
seed bank, and potential reduction of riverine 
seed bank in and proximate to the Priority 
Habitat, the cumulative effects of this 
combination could possibly impact a 
significant portion of the local population.  

SED 10/FP 9 No take due to no remedial work in Gray’s 
sedge habitat. 

NA 
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Table CC-7. Assessment of Take of Gray’s Sedge Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under any footprint configuration that 
uses only Woods Pond for a CDF, since that 
footprint would not impact Gray’s sedge 
Priority Habitat.   
 
Possibly under a footprint that involves a 
backwater (which would affect a portion of the 
Priority Habitat), since construction of a CDF 
could potentially kill any plants growing on the 
transitional edges of the backwater and would 
remove seeds within the backwater 
sediments.  

No.  Even if a take would occur, the maximum 
impact (approximately 5 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for Gray’s sedge and would occur 
mainly in open backwater habitat, where this 
species does not grow.   

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

No take due to no impacts. NA 
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DD. Hairy Wild Rye (Elymus villosus) MESA Assessment  

DD-1. Summary of Species Life Cycle and Habitat Requirements 

Hairy wild rye (Elymus villosus) is an erect, native perennial in the grass family (Graminae or Poaceae) and 
grows in tufts 2.5 to 4 feet high.  Hairy wild rye is an Endangered Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008). The principal leaf blades are 5-10 millimeters wide and 
softly villous (containing long fine hairs) on the upper surface.  The stems are topped by an elongate terminal 
spike, which has a very bristly appearance.  Hairy wild rye flowers from mid July to mid August.  Habitats in 
Massachusetts include floodplain forests (high terrace floodplain forests in particular), rich moist thickets, and 
rocky woodlands (NHESP 2010).  These habitats are occasionally to rarely subject to flooding for long 
durations.  Stream banks, marshes, and moist woods also provide suitable habitat for this species.  According 
to NHESP records, this species occurs in Berkshire and Worcester County. 

DD-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of hairy wild rye occurs in the central portion 
of Reach 5A northeast of the City of Pittsfield Wastewater Treatment Facility on the west side of the 
Housatonic River.  The mapped Priority Habitat for this species is shown on Figure DD-1 at the end of this 
section.  The Priority Habitat for this species comprises approximately 27 acres, of which 19 are located 
within the PSA.  The areal extent of the mapped Priority Habitat includes the river channel and riverbanks, as 
well as forested, shrub swamp, and emergent marsh areas in the floodplain.  The Priority Habitat contains 
high quality habitat suitable for hairy wild rye.  Specific occurrences of hairy wild rye have been reported 
within the forested floodplain habitat in Reach 5A (Woodlot 2002).  There is no mapped Priority Habitat for 
hairy wild rye in the remainder of Reach 5 or in Reaches 6, 7, or 8. 

Based on the Priority Habitat mapping of the hairy wild rye, the local population of this species consists of the 
plants and seeds of this species in the 27 acres of mapped Priority Habitat in Reach 5A.  Because, as 
described above, the hairy wild rye prefers floodplain forest habitats, rich moist thickets, and riverbank 
habitats, it is assumed that this species will be broadly distributed in the mapped Priority Habitat within these 
community types.  Although areas of deep and shallow emergent marsh habitat have been mapped within 
Priority Habitat, these open and frequently inundated areas would not be as suitable for this species. 

DD-3. Impacts of Remedial Alternatives on Hairy Wild Rye Habitat 

DD-3-1. Impacts to Hairy Wild Rye Habitat from Individual Sediment and Floodplain Remedial Alternatives 

Table DD-1 summarizes the areal extent of the remedial work within hairy wild rye Priority Habitat within 
Reach 5A for all individual sediment and floodplain alternatives.  Sediment alternative SED 1 consists of no 
action, and SED 2 is limited to monitored natural recovery (MNR).  SED 3 through SED 9 would each involve 
approximately 1 acre of impact to the main river channel (due to sediment removal with capping or backfilling) 
and approximately 4,500 linear feet of riverbank impacts (due to bank stabilization/removal activities).  SED 3 
through SED 8 would also impact approximately 2 acres of the floodplain within hairy wild rye Priority Habitat 
due to access road/staging area construction.  The in-river remediation is not expected to directly impact hairy 
wild rye, as this species does not grow in aquatic habitats.  However, the riverbank stabilization/removal work 
would affect suitable habitat for this species within the Priority Habitat, as this species could grow on the bank 
above the ordinary high water level.  Riverbank stabilization/removal above this level would remove any plant 
biomass including seeds and roots of this species along the bank.  Access road/staging area construction 
would also impact suitable habitat for this species through grubbing, clearing, and filling activities.  SED 10 
would impact less than 1 acre of mapped Priority Habitat due to sediment removal, with no access road or 
staging area construction impacts.  In addition, the riverbank stabilization/remediation work under SED 10 
would be reduced to approximately 200 linear feet.  
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Floodplain alternative FP 1 consists of no action and FP 2, FP 5, and FP 9 would have no impacts on the 
mapped Priority Habitat.  FP 3, FP 4, FP 6 and FP 8 would impact approximately 1 to 2 acres (4 to 8%) of the 
Priority Habitat due to soil excavation and backfilling, as well as access road/staging area construction.  FP 7 
would impact significantly more habitat than the other floodplain alternatives, altering over 6 acres (24%) of 
the Priority Habitat due to soil excavation and backfilling, as well as access road/staging area construction.  In 
addition to direct removal of plants, the excavation of soil would remove any fruit of the hairy wild rye 
previously deposited in the soil, reducing the repository of this species’ seed bank within the PSA, which 
could adversely affect the long-term viability of this species along the Housatonic River.  Non-indigenous soil 
would not contain the fruit of this species, and therefore the backfilled soil would not have the same potential 
for the re-growth of hairy wild rye.  Moreover, the disturbed areas are prone to the colonization of invasive 
species, which are likely to have a competitive advantage over the hairy wild rye following remediation. 

Table DD-1. Impacts to Hairy Wild Rye Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 4 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 5 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 6 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 7 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 8 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 9 0.9 -- -- -- 0.9 0.1 -- -- -- 0.1 1.0 4% 

SED 10 0.6 -- -- -- 0.6 -- -- -- -- 0.0 0.6 2% 
Floodplain Alternatives 

FP 1 No Action 0.0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 1.0 -- -- -- 1.0 0.6 -- -- -- 0.6 1.7 6% 
FP 4 1.0 -- -- -- 1.0 0.6 -- -- -- 0.6 1.7 6% 
FP 5 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 6 0.7 -- -- -- 0.7 0.4 -- -- -- 0.4 1.2 4% 
FP 7 5.9 -- -- -- 5.9 0.6 -- -- -- 0.6 6.5 24% 
FP 8 1.5 -- -- -- 1.5 0.7 -- -- -- 0.7 2.1 8% 
FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 4,546 linear feet of 
riverbank stabilization/remediation within hairy wild rye Priority Habitat, and SED 10 would require 193 
linear feet of riverbank stabilization/remediation within hairy wild rye Priority Habitat.   

 

DD-3-2. Impacts to Hairy Wild Rye Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of hairy wild rye.  The impacts to the Priority Habitat in Reach 5A due to these combination of 
sediment and floodplain alternatives are shown in Table DD-2 (except for the combination of SED 2/FP 1 
which does not involve any remedial construction activities).  Impacts to hairy wild rye under these 
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combinations, except SED 10/FP 9, would range from 3 acres under SED 9/FP 8 (11% of the Priority Habitat) 
to approximately 8 acres under SED 8/FP 7 (30% of the Priority Habitat), plus approximately 4,500 linear feet 
of riverbank habitat.  The floodplain and riverbank work involved under these combinations would cause direct 
mortality to any hairy wild rye plants growing in the work areas and cause a reduction in the seed bank of this 
species within the PSA.  SED 10/FP 9 would have considerably reduced impacts, affecting less than 1 acre 
(2%) of the Priority Habitat and approximately 200 linear feet of riverbank within that habitat. 

Table DD-2. Impacts to Hairy Wild Rye Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 1.9 -- -- -- 2.2 4.1 15% 
SED 5/FP 4 1.9 -- -- -- 2.2 4.2 15% 
SED 6/FP 4 1.9 -- -- -- 2.2 4.2 15% 
SED 8/FP 7 6.8 -- -- -- 1.3 8.1 30% 
SED 9/FP 8 2.4 -- -- -- 0.7 3.0 11% 
SED 10/FP 9 0.6 -- -- -- 0.0 0.6 2% 
* Includes 27-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  Riverbank stabilization/remediation would impact 4,546 linear feet of riverbank for 
all alternative combinations except for SED10/FP9, which would impact 193 linear feet of 
riverbank due to stabilization/remediation.     

 

DD-3-3. Impacts to Hairy Wild Rye Habitat from Treatment/Disposition Alternatives 

There would be no impacts to hairy wild rye Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

DD-4. Assessment of Take of Hairy Wild Rye 

The attached tables – Table DD-3 for the sediment alternatives, Table DD-4 for the floodplain alternatives, 
and Table DD-5 for the selected sediment-floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species. 

As shown in Table DD-3, SED 3 through SED 9 would each result in a take of hairy wild rye.  While the in-
river remedial work under those alternatives (affecting approximately 1 acre of Priority Habitat) would not 
directly impact hairy wild rye (which does not grow in aquatic habitats), these alternatives would also impact 
approximately 4,500 linear feet of riverbank within Priority Habitat, which does constitute suitable habitat for 
this species.  Riverbank stabilization/removal above the ordinary high water level would cause a take by 
removing the plants and seeds of this species on the affected banks.  In addition, under SED 3 through 
SED 8, access road/staging area construction would impact approximately 2 acres of the floodplain within 
suitable habitat for this species.  Those activities would also cause a take by removing or destroying hairy wild 
rye plants and seeds in the impacted area.   

Although the access road/staging area construction under SED 3 through SED 8 would impact only a 
relatively small portion (~ 7%) of the Priority Habitat of hairy wild rye, the combination of those impacts with 
impacts on 4,500 linear feet of suitable riverbank habitat could potentially impact a significant portion of the 
local population.  While SED 9 would involve the same riverbank impacts, it would affect less floodplain 
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habitat (0.1 acre, less than 1% of the Priority Habitat) and thus would be unlikely to impact a significant 
portion of the local population.  

Under SED 10, the impacts from sediment removal are limited to less than 1 acre and there are no associated 
floodplain impacts from access and staging areas.  In addition, riverbank impacts under SED 10 would be 
reduced to approximately 200 feet of stabilization/remediation.  Given that this species does not grow in 
aquatic habitats and that riverbank impacts would be considerably reduced under SED 10, it is unlikely that 
this alternative would cause a take of the hairy wild rye.  Even if SED 10 were to cause a take, it would affect 
only 2% of the Priority Habitat, mostly outside suitable habitat, and therefore would not result in an impact to a 
significant portion of the local population.    

As shown in Table DD-4, FP 1 would involve no action, and FP 2, FP 5, and FP 9 would not result in a take of 
hairy wild rye as no construction activities would occur within the Priority Habitat of this species.  All of the 
other floodplain alternatives would involve soil removal and access road/staging area construction within 
suitable floodplain habitat.  These alternatives would cause a take of the hairy wild rye through the removal or 
destruction of any plants in the affected areas and seeds within the substrate.     

FP 3, FP 4, FP 6, and FP 8 would affect 4% to 8% of the hairy wild rye Priority Habitat; it is unlikely that these 
effects would be extensive enough to impact a significant portion of the local population.  FP 7, however, 
would impact about 7 acres or 24% of the mapped Priority Habitat within suitable floodplain habitat.  These 
effects would be extensive enough to impact a significant portion of the local population.  

As shown in Table DD-5, all combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1 and SED 10/FP 9) would involve a take of the hairy wild rye for similar reasons to those 
discussed above.  It is unlikely that a take would occur under SED 10/FP 9, as this combination would not 
impact any floodplain habitat and only approximately 200 lf of riverbank habitat.   

SED 3/FP 3, SED 5/FP 4, SED 6/FP 4 and SED 9/FP 8 would affect 11 to 15% of mapped Priority Habitat 
and 4,500 linear feet of suitable riverbank habitat.  These combined effects could impact a significant portion 
of the local population of hairy wild rye, particularly considering potential changes in hydrology and invasive 
species resulting from disturbances to the riverbank and floodplain.  NHESP (2010) notes that “changes to 
the hydrologic regime due to local use could reduce the habitat viability” for hairy wild rye.  As described in 
Section 5, changes along the riverbank and in the floodplain swales that would occur under these 
combinations could alter the flooding regime (extent, duration, depth, and frequency of flooding) that sustains 
hairy wild rye in the floodplain forests and would increase the potential for invasive species colonization.  
SED 8/ FP 7 would impact 30% of the Priority Habitat plus approximately 4,500 lf of riverbank.  Its impacts 
would include direct effects on the high terrace floodplain forest that is most likely the primary habitat for hairy 
wild rye, as well as indirect effects from hydrological changes and proliferation of invasive species.  The 
adverse effects of SED 8/FP 7 are therefore extensive enough that that combination would impact a 
significant portion of the local population.  

It should be noted that while habitat restoration measures could include re-planting of hairy wild rye, if 
feasible, in areas where the plants had been removed, such actions would not eliminate the takes, nor would 
they change the above conclusions regarding the extent of population impacts.  Numerous factors  – including 
invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, improper hydrology, 
changes in soil characteristics or other environmental conditions, and/or differences in genetic suitability of 
commercial seeds (if available) – could impair the success of seed stock.  As a result, replanting efforts, if 
feasible, would not reliably result in lessening the impacts of the remedial construction activities on the local 
population where a significant portion of that population would be affected.  
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Table DD-3. Assessment of Take of Hairy Wild Rye under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. N/A 

SED 2 No take due to Monitored Natural Recovery 
only. 

N/A 

SED 3 
through 
SED 8 

Yes.  These alternatives would impact 
approximately 2 acres of suitable floodplain 
habitat for this species (for access 
roads/staging areas), along with 
approximately 4,500 linear feet of suitable 
riverbank habitat (for bank stabilization).  
These activities would cause a take by 
removal and/or destruction of hairy wild rye 
plants and seeds.    

Possibly.  While access road/staging area 
construction would impact only about 7% of 
the Priority Habitat of hairy wild rye, the 
combination of those impacts with impacts on 
4,500 linear feet of suitable riverbank habitat 
could impact a significant portion of the local 
population.   

SED 9 Yes.  This alternative would impact 
approximately 4,500 linear feet of suitable 
riverbank habitat for bank stabilization.  
These activities would cause a take by 
removal and/or destruction of hairy wild rye 
plants and seeds.    

Unlikely.  While this alternative would involve 
the same riverbank impacts as SED 3 through 
SED 8, it would affect less floodplain habitat 
(less than 1% of the Priority Habitat) and thus 
would be unlikely to impact a significant portion 
of the local population. 

SED 10 Unlikely.  This alternative would affect less 
than 1 acre of Priority Habitat for sediment 
removal, and that would occur in unsuitable 
habitat for this species.  It would involve no 
floodplain impacts on suitable habitat and 
considerably reduced riverbank impacts (< 
200 linear feet).  As such, a take is unlikely. 

No.  Even if a take were found to occur, this 
alternative would not affect a significant portion 
of the local population as it would impact less 
than 2% of the mapped Priority Habitat, would 
not alter any suitable floodplain habitat, and 
would have minimal riverbank impacts.   
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Table DD-4. Assessment of Take of Hairy Wild Rye Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2, FP 5, 
and  FP 9 

No take due to no work in Priority 
Habitat of this species. 

NA 
 

FP 3, FP 4, 
FP 6, and 

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction would 
impact between 1 and 2 acres of 
suitable floodplain habitat.  These 
activities would result in a take by 
causing direct mortality to any living 
species in the affected areas and 
removing or destroying the seeds of this 
species.  

Unlikely.  Impacts would be limited to 
approximately 4% to 8% of the Priority Habitat, 
which would probably not be enough to impacts 
a significant portion of the local population.  

FP 7 Yes.  Soil removal activities and access 
road/staging areas would impact 
approximately 7 acres of suitable 
floodplain habitat.  These activities 
would result in a take by causing direct 
mortality to any living species in the 
affected areas and removing or 
destroying the seeds of this species.  

Yes.  This alternative would impact 24% of the 
Priority Habitat, largely in suitable floodplain 
habitats.  These effects would be extensive 
enough to impact a significant portion of the 
local population.  
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Table DD-5. Assessment of Take of Hairy Wild Rye under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3  
SED 5/FP 4  
SED 6/FP 4 
SED 9/FP 8  

Yes.  These combinations would impact 
approximately 3 acres of suitable floodplain 
habitat and an additional 4,500 linear feet 
of suitable riverbank habitat.  These 
activities would result in a take by causing 
direct mortality to any living species in the 
affected areas and removing or destroying 
the seeds of this species.  

Possibly.  These combinations would affect 
11 to 15% of mapped Priority Habitat in 
combination with 4,500 linear feet of 
suitable riverbank habitat.  These 
combined effects could impact a significant 
portion of the local population of hairy wild 
rye, particularly considering potential 
changes in hydrology and competition from 
invasive species resulting from 
disturbances to the riverbank and 
floodplain.  

SED 8/FP 7 Yes.  This alternative combination would 
impact approximately 7 acres of suitable 
floodplain habitat and an additional 4,500 
linear feet of riverbank habitat.  These 
activities would result in a take by causing 
direct mortality to any living species in the 
affected areas and removing or destroying 
the seeds of this species.  

Yes.  This combination would impact 30% 
of mapped Priority Habitat in combination 
with 4,500 linear feet of suitable riverbank 
habitat.  Such effects would impact a 
significant portion of the local population of 
hairy wild rye. 

SED 10/FP 9 Unlikely.  This combination would affect 
less than 1 acre of Priority Habitat for 
sediment removal, and that would occur in 
unsuitable habitat for this species.  It would 
involve no floodplain impacts on suitable 
habitat and considerably reduced riverbank 
impacts (< 200 linear feet).  As such, a take 
is unlikely.  

No.  Even if a take were found to occur, 
this combination would not affect a 
significant portion of the local population as 
it would impact less than 2% of the 
mapped Priority Habitat, would not alter 
any suitable floodplain habitat, and would 
have minimal riverbank impacts.    
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EE. Intermediate Spike-Sedge (Eleocharis intermedia) MESA 
Assessment  

EE-1. Summary of Species Life Cycle and Habitat Requirements 

The intermediate (or matted) spike-sedge (or spike-rush) (Eleocharis intermedia) is a small (about 2 to 10 
inches tall), densely tufted, annual herbaceous plant species with thin, wiry stems.  The intermediate 
spike-sedge is a Threatened Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  In Massachusetts, this species is typically found on muddy, alkaline river banks and pond 
shores, usually during periods of low water when the muddy shores are exposed.  The flowering period of this 
plant is from August into October.  As an annual plant, the occurrence and distribution of the intermediate 
spike-sedge may vary from year to year depending on the presence of suitable habitat and seed production.  
The achenes (dry fruit produced by many flowering plants) of these species are distributed by moving water, 
and germinate when conditions are suitable at the location to which they are dispersed.  According to 
NHESP, this species has reported occurrences within only 14 communities in Massachusetts, all of which are 
in western counties (Berkshire, Franklin, and Hampshire).   

EE-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the intermediate spike-sedge between 
the Confluence and Woods Pond begins at the Confluence and extends south through all of Reaches 5A 
and 5B and into the central portion of Reach 5C, as shown on Figure EE-1 at the end of this section.  
Occurrences of the intermediate spike-sedge have been reported along the Housatonic River within 
Reach 5A west of the Joseph Road area and in Reach 5B south of New Lenox Road (Woodlot 2002).  The 
areal extent of the mapped Priority Habitat in Reach 5 is primarily confined to the main channel of the 
Housatonic River, its riverbanks, and the contiguous backwater areas; however, mapped Priority Habitat also 
includes areas of forested floodplain, shrub swamp, and emergent marsh along the margins of the river.  The 
total Priority Habitat of the intermediate spike-sedge in Reach 5 covers 275 acres, of which approximately 267 
acres occur within the PSA.  There is no mapped Priority Habitat of intermediate spike-sedge in Reach 6.   

An additional 33 acres of mapped Priority Habitat are located within Reach 7, to the south of the Route 102 
Bridge in Lee, Massachusetts, as shown on Figure EE-2.  The areal extent of this mapping is confined to the 
Housatonic River and the Hop Brook tributary. 

Based on consideration of the Priority Habitat mapping of the intermediate spike-sedge and its characteristics, 
two distinct populations of this species have been identified and evaluated in this assessment – one in 
Reach 5 and one in Reach 7.  Given the distance between the population in Reach 5 and that in Reach 7 
(approximately 6 miles), as well as the ecological conditions in the intervening area (e.g., Woods Pond and its 
dam, other impoundments and roadway crossings), these are considered separate local populations.  

This species prefers muddy shoreline habitat, and such habitat is broadly distributed along the river margins 
and shallow backwaters throughout the mapped Priority Habitat.  Accordingly, it is assumed that plants or 
achenes are also broadly distributed throughout the river and backwater areas, as well as emergent marsh 
habitats, within the mapped Priority Habitat; however, as this species is an annual plant, the locations of 
growing plants within the Priority Habitat from year to year are likely to vary.    
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EE-3. Impacts of Remedial Alternatives on Intermediate Spike-Sedge Habitat 

EE-3-1. Impacts to Intermediate Spike-Sedge Habitat from Individual Sediment and Floodplain Alternatives  

Table EE-1 summarizes the areal extent of work within intermediate spike-sedge habitat within Reach 5 for all 
the individual sediment and floodplain remedial alternatives.  SED 1 involves no construction activities, and 
SED 2 is limited to monitored natural recovery (MNR).  SED 3 through SED 9 would involve various levels of 
impacts within the river in the Priority Habitat of intermediate spike-sedge, ranging from 42 acres of impact 
under SED 3 to 114 acres of impact under SED 8.  Additional impacts would occur from the approximately 
83,000 linear feet (lf) of riverbank stabilization/remediation within Priority Habitat under SED 3 through SED 9.  
Impacts on the riverine Priority Habitat of this species under SED 10 would be reduced to approximately 20 
acres within the river channel and approximately 8,500 lf of riverbank stabilization/remediation.   

Excavation of the muddy substrate along the margins of the river and the riverbank would directly remove any 
intermediate spike-sedge plants and their preferred suitable habitat.  The excavation of sediments would likely 
also remove the seeds or achenes of the intermediate spike-sedge, reducing the repository of this species’ 
seed bank and adversely affecting the long-term viability of this species along the Housatonic River.  Since 
the imported material used for capping or backfilling the excavated areas would not carry the seeds of 
intermediate spike-sedge, the newly placed moist cap/backfill materials would not foster the re-growth of this 
species.  Moreover, these disturbed conditions are susceptible to colonization by invasive species, which are 
likely to have a competitive advantage over intermediate spike-sedge.  

Construction of access roads and staging areas would alter approximately 22 acres of floodplain habitat 
within the Priority Habitat under SED 3 through SED 8, less than 1 acre of floodplain habitat under SED 9, 
and 3 acres of floodplain habitat under SED 10.  Access and staging construction would impact intermediate 
spike-sedge habitat wherever such work directly alters exposed muddy substrate or emergent wetlands.  

Considering both the sediment remediation work and the construction of supporting facilities, SED 10 would 
impact 8% of the total Priority Habitat of this species in Reach 5, SED 3 would impact 22% of that habitat, and 
SED 4 through SED 9 would impact 40% to 49% of that habitat.   

Floodplain remedial activities under FP 2 through FP 9 would cause varying levels of impact to mapped 
Priority Habitat in Reach 5 due to soil excavation/backfilling and access road/staging area construction.  
These impacts range from approximately 2 acres under FP 2 to 79 acres under FP 7, as shown in 
Table EE-1.  Floodplain soil removal as well as access road and staging area construction in any emergent 
wetland, seasonal pool, or other habitat where suitable exposed mudflat habitat occurs would impact this 
species by removing any plants present, as well as the seed bank, in those areas and altering the habitat for 
this species.  The resulting disturbed conditions would also be susceptible to colonization by invasive species, 
such as purple loosestrife, which could out-compete intermediate spike-sedge.  In total, FP 2 and FP 9 would 
impact less than 1% of the Priority Habitat of this species in Reach 5, FP 3 through FP 5 would impact 7% to 
10% of that habitat, and FP 6 through FP 8 would impact 15% to 29% of that habitat.   
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Table EE-1. Impacts to Intermediate Spike-Sedge Priority Habitat by Remedial Alternative within 
Reaches 5 and 6    

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0.0% 
SED 2 Monitored Natural Recovery 0.0 0.0% 
SED 3 39.4 -- 2.3 -- 41.8 12.5 8.6 0.3 -- 21.4 63.1 22% 
SED 4 43.1 29.1 24.0 -- 96.2 12.4 9.0 0.3 -- 21.7 117.9 43% 
SED 5 43.1 29.1 24.0 -- 96.2 12.4 9.0 0.3 -- 21.7 117.9 43% 
SED 6 44.7 33.3 30.6 -- 108.6 12.4 9.0 0.3 -- 21.7 130.3 47% 
SED 7 44.7 33.3 30.6 -- 108.6 12.4 9.0 0.3 -- 21.7 130.3 47% 
SED 8 45.0 35.2 33.8 -- 114.0 12.4 9.0 0.3 -- 21.7 135.7 49% 
SED 9 44.7 33.3 30.7 -- 108.7 0.2 0.1 -- -- 0.2 108.9 40% 
SED 10 19.7 -- -- -- 19.7 2.5 0.5 -- -- 3.0 22.7 8% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 1.0 0.2 0.3 -- 1.5 0.4 0.2 0.2 -- 0.7 2.3 <1% 
FP 3 7.2 5.3 4.7 -- 17.2 1.6 0.7 0.4 -- 2.6 19.8 7% 
FP 4 12.3 7.2 5.7 -- 25.2 1.4 1.1 0.5 -- 3.0 28.3 10% 
FP 5 9.3 4.5 6.3 -- 20.1 1.3 0.8 0.5 -- 2.5 22.6 8% 
FP 6 23.4 21.3 11.6 -- 56.3 1.1 0.9 0.7 -- 2.7 59.0 21% 
FP 7 37.9 25.9 13.5 -- 77.3 0.9 0.7 0.6 -- 2.1 79.4 29% 
FP 8 16.7 10.4 9.4 -- 36.5 1.8 1.3 0.6 -- 3.7 40.2 15% 
FP 9 1.0 0.3 0.3 -- 1.6 0.4 0.4 0.2 -- 0.9 2.5 <1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 82,686 linear feet 
of riverbank stabilization/remediation within Priority Habitat and SED 10 would require 8,559 linear feet of 
riverbank stabilization/remediation within intermediate spike-sedge Priority Habitat. 

 

In Reach 7, no impacts to intermediate spike-sedge Priority Habitat from remediation or construction of 
access roads and staging areas would occur under any of the sediment alternatives or under any of the 
floodplain alternatives except for FP 7.  Under FP 7, less than an acre, or 1% of the intermediate spike-sedge 
habitat in Reach 7, would be impacted.  

EE-3-2. Impacts to Intermediate Spike-Sedge Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the intermediate spike-sedge.  For the Priority Habitat in Reach 5, those impacts are shown 
in Table EE-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Impacts to intermediate spike-sedge habitat from the combinations of sediment-floodplain 
alternatives would range from approximately 25 acres under SED 10/FP 9 (9% of the Priority Habitat) to 
approximately 196 acres under SED 8/FP 7 (71% of the Priority Habitat).  In addition, under all alternative 
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combinations except SED 10/FP 9, approximately 83,000 lf of riverbank stabilization/remediation within 
Priority Habitat would be required.  SED 10/FP 9 would require considerably reduced riverbank 
stabilization/remediation, affecting approximately 8,500 lf of riverbank within the Priority Habitat. 

Table EE-2. Impacts to Intermediate Spike-Sedge Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts (acres) Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat*5A 5B 5C 6 

SED 3/FP 3 46.6 5.3 7.1 -- 21.7 80.7 29% 
SED 5/FP 4 55.4 36.3 29.7 -- 19.4 140.8 51% 
SED 6/FP 4 57.0 40.5 36.3 -- 19.4 153.2 56% 
SED 8/FP 7 81.4 60.6 46.4 -- 7.6 196.0 71% 
SED 9/FP 8 61.4 43.8 40.1 -- 3.4 148.6 54% 
SED 10/FP 9 20.7 0.3 0.3 -- 3.3 24.6 9% 

*Includes 275-acre Priority Habitat between the Confluence and the Woods Pond Dam.   
 
Note:  In addition to the impacts shown in this table, all of these combinations except 
SED 10/FP 9 would also each require 82,686 linear feet of riverbank stabilization/ remediation 
within Priority Habitat and SED 10/FP 9 would require 8,559 linear feet of riverbank 
stabilization/remediation within intermediate spike-sedge Priority Habitat.   

 

In Reach 7, none of these combinations of alternatives would impact the intermediate spike-sedge except for 
SED 8/FP 7, which would impact less than 1 acre of floodplain habitat (comprising less than 1% of the total 
Priority Habitat in Reach 7). 

EE-3-3. Impacts to Intermediate Spike-Sedge Habitat from Treatment/Disposition Alternatives  

None of the treatment/disposition alternatives for removed sediment and soil would impact mapped Priority 
Habitat for the intermediate spike-sedge. 

EE-4. Assessment of Take of Intermediate Spike-Sedge 

The attached tables – Table EE-3 for the sediment alternatives, Table EE-4 for the floodplain alternatives, and 
Table EE-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take: and (b) whether any take would be likely 
to impact a significant portion of the local populations of this species. 

As shown in Table EE-2, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the intermediate spike-sedge in Reach 5.  At a minimum, the actions associated with the removal, engineered 
capping, or thin-layer capping of river bottom sediments and the stabilization of riverbanks would affect 
exposed muddy substrates along the river margins that provide habitat for intermediate spike-sedge 
populations.  These activities would all result in direct killing of any intermediate spike-sedge plants present in 
those areas.  Sediment removal is also likely to substantially remove the seed bank of this species, which 
would also constitute a take under MESA.  In addition, construction of access roads and staging areas would 
impact portions of mapped intermediate spike-sedge habitat, including open wetland habitats with exposed 
muddy substrates that provide preferred habitat for this species.  These activities would also result in mortality 
to any plants of these species present in those areas, as well as removal or destruction of the seed bank.   



Intermediate Spike-Sedge 
MESA Assessment        
 
 

 EE-5 October 2010 

The alterations under SED 3 through SED 9 would impact a significant portion of the intermediate spike-
sedge local population in Reach 5.  Those alternatives would impact 22% to 49% of the mapped Priority 
Habitat; and the riverbank stabilization/remediation activities under those alternatives would disturb 
approximately 70% (83,000 lf) of the river margins within spike-sedge Priority Habitat where this species is 
most likely to occur.  These disturbances would not only result in a widespread removal or destruction of 
spike-sedge plants and seeds, but would also result in a high potential for colonization of invasive species at 
the expense of intermediate spike-sedge growth.  SED 10, by contrast, would not be expected to impact a 
significant portion of the local population, because it would alter only 8% of the mapped habitat and 
approximately 8,500 lf of riverbank.   

As shown in Table EE-3, FP 2 and FP 9 are unlikely to result in a take of the intermediate spike-sedge, as 
only a small portion (<1%) of the intermediate spike-sedge Priority Habitat in Reach 5 would be impacted and 
the impacts would occur within transitional floodplain forest which is not a preferred habitat for this species.  
The remaining floodplain removal alternatives would result in a take of the intermediate spike-sedge in 
Reach 5.  FP 3 through FP 5 would impact 7 to 10% of the Priority Habitat; FP 8 would impact 15% of the 
Priority Habitat; and FP 6 and FP 7 would impact 21 to 29% of the mapped Priority Habitat.  These 
alternatives would alter suitable habitat wet meadow and emergent marsh habitats with exposed muddy 
substrates, and would kill any plants within the remediated area.  Floodplain soil removal activities are also 
likely to remove the seed bank of this species, which would also constitute a take under MESA.    

The extent of the alterations under FP 6 through FP 8 (15 to 29% of the Priority Habitat) would impact a 
significant portion of the intermediate spike-sedge local population in Reach 5 through removal of plants and 
seeds, as well as increasing the potential for invasive species proliferation.  However, impacts under FP 3 
through FP 5 (7 to 10% of the Priority Habitat) are unlikely to impact a significant portion of the local 
population. 

As shown in Table EE-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the intermediate spike-sedge in Reach 5 for similar reasons to 
those discussed above.  SED 3/ FP 3 would impact 29% of the Priority Habitat plus approximately 83,000 lf of 
riverbank. The remaining combinations except for SED 10/FP 9 would impact 54% to 71% of the Priority 
Habitat, as well as 83,000 lf of riverbank.  Given the magnitude of this work, these combinations would impact 
a significant portion of the local population.  Conversely, SED 10/FP 9 would not do so, since it would impact 
only about 9% of the Priority Habitat and considerably less riverbank within the mapped habitat (8,500 lf). 

In Reach 7, none of the sediment or floodplain alternatives or the combinations would affect the mapped 
Priority Habitat of intermediate spike-sedge except for FP 7 and SED 8/FP 7.  The latter alternatives would 
impact less than 1 acre of the Priority Habitat.  It appears that these impacts would occur on the margins of 
the river, which would constitute suitable habitat for this species, and therefore would remove any 
intermediate spike-sedge plants there or alter suitable muddy substrate utilized by the intermediate spike-
sedge.  Thus, although only very small percentage of habitat would be impacted (less than 1%), these 
alternatives would likely cause a take by removing any intermediate spike-sedge in the impacted area.  
However, any such take would not impact a significant portion of the local spike-sedge population in Reach 7.   

It should be noted that habitat restoration measures to address impacts to the intermediate spike-sedge may 
not be practical and, in any case, would be unreliable.  Due to the annual nature of this species, any 
reseeding efforts would be very difficult, if not impractical.  Even if reseeding is feasible, such actions would 
not eliminate the take or change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as Canada geese or 
other waterfowl, disease, improper hydrology, changes in soil characteristics or other environmental 
conditions, and/or differences in genetic suitability of commercial seeds (if available) – could impair the 
success of seed stock.  As a result, reseeding efforts, if feasible, would not reliably lessen the impacts of the 
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remedial construction activities on the local population where a significant portion of that population would be 
affected.   
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Table EE-3. Assessment of Take of Intermediate Spike-Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no construction activities. NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  Remediation of 42 to 114 
acres of river and backwater areas, along 
with stabilization of 83,000 linear feet (lf) of 
riverbank, in intermediate spike-sedge habitat 
would impact muddy substrates that are 
habitat of this species.  These activities would 
result in direct killing of any intermediate 
spike-sedge plants present in those areas.  
Sediment excavation is also likely to 
substantially remove the seed bank of this 
species, which would also constitute a take 
under MESA.  Access roads and staging 
areas would have similar impacts in an 
additional 21-22 acres of mapped 
intermediate spike-sedge habitat, portions of 
which consist of the open wetland habitats 
with exposed muddy substrates that function 
as preferred habitat for this species. 
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

Yes in Reach 5.  Approximately 22% to 
49% of the intermediate spike-sedge 
habitat within Reach 5 would be affected by 
these activities, along with an extensive 
length of riverbank within that habitat 
(83,000 lf).  The loss of muddy substrate 
which functions as the preferred habitat for 
this species along the lower portion of the 
riverbanks as well as within the floodplain 
would impact a significant portion of the 
local intermediate spike-sedge population 
in Reach 5.  
 
NA in Reach 7 due to no take.  

SED 10 Yes in Reach 5. Sediment removal would 
impact 20 acres of mapped habitat and would 
alter intermediate spike-sedge habitat along 
8,500 lf of riverbank.  These activities would 
result in direct killing of any intermediate 
spike-sedge plants present in those areas.  
Sediment excavation would also likely 
substantially remove the intermediate spike-
sedge seed bank in the river sediments in the 
affected areas, which would also constitute a 
take under MESA.  Access road and staging 
area impacts would result in the loss of an 
additional 3 acres of habitat.   
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5.  SED 10 would impact only 
8% of the mapped Priority Habitat of the 
intermediate spike-sedge and the riverbank 
stabilization/remediation would be reduced 
by almost 90% when compared to SED 3 
through SED 9.  In addition, the riverbank 
stabilization/remediation under SED 10 
would focus on outer meander bends and 
other areas of erosion, rather than in 
depositional areas such as mudflats where 
this species occurs, and therefore impacts 
to this species would be minimized. 
 
 
NA in Reach 7 due to no take.      
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Table EE-4. Assessment of Take of Intermediate Spike-Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action.   NA 

FP 2 & FP 9 Unlikely in Reach 5.  These alternatives would 
impact less than 1% of the intermediate spike-
sedge Priority Habitat in Reach 5, with impacts 
occurring in floodplain habitats that are 
generally not utilized by this species.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5.  Even if a take occurred, 
the alternatives would impact less than 3 
acres of Priority Habitat or less than 1% 
of the intermediate spike-sedge Priority 
Habitat within Reach 5. 
 
NA in Reach 7 due to no take. 

FP 3 through 
FP 5 

Yes in Reach 5.  Total impact areas within the 
intermediate spike-sedge Priority Habitat due 
to remediation work range from 17 to 25 acres 
with an additional 3 acres of impact due to 
access road and staging area construction.  
Areas of wet meadow, shallow emergent 
marsh, vernal pools, and other wetland areas 
that potentially have exposed muddy substrate 
would be impacted under these alternatives. 
Excavation and associated activities in areas 
that currently support the growth of 
intermediate spike-sedge would result in direct 
killing of plants of this species.  Those 
activities are also likely to substantially remove 
any seed bank of this species, which would 
also constitute a take under MESA. 
 
No for Reach 7 due to no impacts on Priority 
Habitat.     

Unlikely in Reach 5.  These alternatives 
would impact 7% to 10% of the 
intermediate spike-sedge Priority Habitat 
in Reach 5, including only small portions 
of preferred habitat.   
 
NA in Reach 7 due to no take. 

FP 6 through 
FP 8 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve 
alteration of muddy substrates in wet 
meadows, shallow emergent marsh, and other 
suitable habitats throughout a substantial 
portion (41 to 80 acres or 15% to 29%) of the 
Priority Habitat for this species in Reach 5.  
Impacts due to construction of access roads 
and staging areas total 3 to 4 acres.  
Excavation and associated activities in areas 
that currently support the growth of 
intermediate spike-sedge would result in direct 
killing of plants of this species.  Those 
activities also likely to substantially remove any 
seed bank of this species, which would also 
constitute a take under MESA. 
 
 
 

Yes in Reach 5.  These alternatives 
would impact 15% to 29% of the 
intermediate spike-sedge Priority Habitat 
in Reach 5.  As impacts would include 
several open wetland habitats likely to 
support intermediate spike-sedge 
colonies, a significant portion of the local 
population would be impacted. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

No in Reach 7 under FP 6 and FP 8 due to no 
impacts on Priority Habitat.   
 
Likely in Reach 7 under FP 7.  That alternative 
would impact a small amount (< 1 acre) of 
intermediate spike-sedge Priority Habitat in 
Reach 7, located on the river margin in 
suitable habitat for this species.  It would likely 
result in take by removing any intermediate 
spike-sedge plants or seeds present in that 
area.   

NA in Reach 7 under FP 6 and FP 8.  No 
in Reach 7 for FP 7 due to the very small 
amount (< 1%) of Priority Habitat 
affected.  

 



Intermediate Spike-Sedge 
MESA Assessment 

 EE-10

Table EE-5. Assessment of Take of Intermediate Spike-Sedge under Combinations of Sediment 
and Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (80 acres) of the Priority 
Habitat for this species in Reach 5.  These 
activities would result in direct killing of 
plants of this species.  They are also likely 
to substantially remove any seed bank of 
this species, which would also constitute a 
take pursuant to MESA.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.     

Yes in Reach 5.  This alternative 
combination would impact 29% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
NA in Reach 7 due to no take. 

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (approximately 150 acres) 
of the Priority Habitat for this species in 
Reach 5.  These activities would result in 
direct killing of plants of this species.  They 
are also likely to substantially remove any 
seed bank of this species, which would also 
constitute a take pursuant to MESA.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.  

Yes in Reach 5. These combinations would 
impact approximately 51 to 56% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
NA in Reach 7 due to no take. 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 8/FP 7 Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (approximately 196 acres) 
of the Priority Habitat for this species in 
Reach 5.  These activities would result in 
direct killing of plants of this species.  Soil 
excavation is also likely to substantially 
remove any seed bank of this species, 
which would also constitute a take pursuant 
to MESA.  
 
Likely in Reach 7.  This alternative 
combination would impact a small amount 
(< 1 acre) of intermediate spike-sedge 
Priority Habitat in Reach 7, located on the 
river margin in suitable habitat.  Thus, it 
would likely result in a take by removing 
any intermediate spike-sedge plants or 
seeds present in that area.  

Yes in Reach 5.  This alternative 
combination would impact 71% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
 
No in Reach 7.  This combination would 
affect only a very small amount (< 1%) of 
Priority Habitat in Reach 7.  

SED 10/FP 9 Yes in Reach 5. Although this combination 
would impact substantially less (25 acres) 
of the Intermediate spike-sedge Priority 
Habitat, habitats likely to support this 
species would still be affected.  
Construction activities in those areas would 
result in direct killing of any intermediate 
spike-sedge plants present in the affected 
areas.    
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5. This alternative combination 
would impact only 9% of the intermediate 
spike-sedge habitat in Reach 5 and 
riverbank impacts would be significantly 
reduced under this alternative combination.
 
 
 
 
 
NA in Reach 7 due to no take.   
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FF. Narrow-leaved Spring Beauty (Claytonia virginica) MESA 
Assessment  

FF-1. Summary of Species Life Cycle and Habitat Requirements 

Narrow-leaved spring beauty (Claytonia virginica) is a low-growing spring ephemeral in the Purslane family 
(Portulacaceae).  It is listed as an Endangered Species under the Massachusetts Endangered Species Act 
(MESA) (NHESP 2008).  Reaching heights of up to 12 inches, narrow-leaved spring beauty produces a loose 
raceme (elongated flower cluster).  Flowers are present in the early spring from April to early May.  As a 
spring ephemeral, flowering and seed production are completed before the overhead tree canopy fully 
develops.  Bumblebees, bee flies, and butterflies pollinate the flowers on clear days since the flowers close up 
at night and on cloudy days.  Once pollinated, the flowers close and the seeds ripen in small capsules.  Ripe 
seeds are ejected from the capsules a short distance from the parent plants.  Since seed production is 
completed early in the season, transport by spring floodwaters is likely.  Although a perennial species, the 
plant’s life cycle is completed by the middle of June, at which time the plants wither and disappear. 

Narrow-leaved spring beauty occurs in rich, damp to moist deciduous woods, thickets, floodplain forests, and 
open clearings on alluvial soils subject to seasonal flooding.  As evidenced by its affinity for floodplain forest 
habitat, narrow-leaved spring beauty is tolerant of seasonal flooding and thrives in the fertile conditions 
derived from such flooding regimes.  Native populations of narrow-leaved spring beauty are currently present 
only in Berkshire, Hampshire, and Hampden Counties in western Massachusetts and Barnstable County in 
eastern Massachusetts.   

FF-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, Priority Habitat of narrow-leaved spring beauty occurs at 
two locations within Reach 5, as shown on Figure FF-1.  The first area, approximately 20 acres in size, is 
located within Reach 5B approximately 500 feet north of New Lenox Road, on both the east and west sides of 
the Housatonic River.  This mapped Priority Habitat includes the east and west riverbanks, floodplain forest, 
shrub swamp, and wet meadow habitat.  The second area of Priority Habitat, approximately 2 acres in size, is 
located in the central section of Reach 5C and includes the southern bank of the Housatonic River and 
adjacent transitional floodplain forest habitat.  Both mapped Priority Habitat areas are composed primarily of 
floodplain forests on alluvial soils, which is the preferred habitat of narrow-leaved spring beauty.  No narrow-
leaved spring beauty Priority Habitat is identified in Reaches 6, 7, or 8.       

Based on the Priority Habitat mapping and the characteristics of the narrow-leaved spring beauty, the local 
population includes both Priority Habitat areas, which together total 22 acres, of which 18 acres are located 
within the PSA.  These two areas are separated by only approximately 1.2 miles.  Since there are no natural 
or man-made impoundments between the two mapped habitat areas, seed transport from the upstream to 
downstream sections of Priority Habitat is highly probable. 

Since the narrow-leaved spring beauty does not grow in aquatic environments, plants of this species would 
not be present in the river channel.  These plants are accordingly expected to be concentrated within the 
floodplain forest portions of the Priority Habitat with some plants present along the riverbanks. 

FF-3. Impacts of Remedial Alternatives on Narrow-leaved Spring Beauty Habitat 

FF-3-1. Impacts to Narrow-leaved Spring Beauty Habitat from Individual Sediment and Floodplain 
Alternatives 

Table FF-1 summarizes the areal extent of work within narrow-leaved spring beauty Priority Habitat for the 
sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 
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through SED 10 would impact from less than 1 acre to 1 acre of Priority Habitat.  In addition, SED 3 through 
SED 9 would involve approximately 3,900 linear feet (lf), and SED 10 would involve approximately 500 lf, of 
riverbank stabilization/remediation within the Priority Habitat of this species.  Since this species does not grow 
in the river channel, riverine remediation would not cause direct mortality to plants, although it could reduce 
the available seed bank of this species along the river’s shorelines within and in proximity to mapped Priority 
Habitat.  Riverbank stabilization/remediation and access road construction would directly alter suitable 
habitat, cause direct plant mortality, and remove seed bank in work areas.  Changes to the riverbank may 
also alter hydrologic regimes in the adjacent floodplain, indirectly impacting the Priority Habitat for the narrow-
leaved spring beauty.  Such altered conditions are highly susceptible to colonization by invasive species, 
which would have a competitive advantage over narrow-leaved spring beauty.  NHESP (2010) specifically 
cites several invasive species known to occur in the PSA as threats to the narrow-leaved spring beauty (e.g., 
garlic mustard, moneywort, reed canary grass).  

The floodplain alternatives (other than FP 1 which involves no construction) would affect narrow-leaved spring 
beauty habitat through alteration of preferred forested floodplain habitat, removal of the existing seed bank, 
and direct mortality in the work areas.  FP 2 and FP 9 would impact 0.3 acre or less (≤1%) of the Priority 
Habitat, FP 3 and FP 5 would impact about 1 acre (5 to 6%) of that habitat, FP 4 and FP 8 would impact 
about 3 acres (14 to 15%) of that habitat, and FP 6 and FP 7 would impact 8 to 11 acres (38 to 49%) of that 
habitat.  The majority of these impacts would occur within transitional floodplain forest, the preferred habitat 
for this species.  Work under these alternatives would kill any living plants within the impacted areas and 
excavation activities would also remove any seed bank within the soil excavated.  Non-indigenous soil used 
for backfill would not carry the seeds of narrow-leaved spring beauty, and therefore would not have the 
potential to promote re-growth of this species in the restored areas.  Moreover, such altered conditions are 
highly conducive to colonization by invasive species, which would have a competitive advantage over narrow-
leaved spring beauty. 

Table FF-1. Impacts to Narrow-leaved Spring Beauty Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- -- 0.7 -- -- 0.7 0.7 3% 
SED 4 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 5 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 6 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 7 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 8 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 9 -- 0.2 0.1 -- 0.3 -- -- -- -- -- 0.3 1% 
SED 10 -- -- -- -- -- -- 0.2 -- -- 0.2 0.2 <1% 



Narrow-leaved Spring Beauty 
MESA Assessment      
 

 FF-3 October 2010 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- 0.3 -- -- 0.3 0.3 1% 
FP 3 -- 0.7 -- -- 0.7 -- 0.3 -- -- 0.3 1.0 5% 
FP 4 -- 2.5 -- -- 2.5 -- 0.5 -- -- 0.5 3.0 14% 
FP 5 -- 1.2 -- -- 1.2 -- 0.1 -- -- 0.1 1.3 6% 
FP 6 -- 7.8 -- -- 7.8 -- 0.4 -- -- 0.4 8.2 38% 
FP 7 -- 10.4 -- -- 10.4 -- -- -- -- 0.0 10.5 49% 
FP 8 -- 2.9 -- -- 2.9 -- 0.4 -- -- 0.4 3.3 15% 
FP 9 -- -- -- -- -- -- 0.2 -- -- 0.2 0.2 <1% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 3,854 linear feet 
of riverbank stabilization/remediation narrow-leaved spring beauty Priority Habitat and SED 10 would 
require 518 linear feet of riverbank stabilization/remediation within that Priority Habitat.   

FF-3-2. Impacts to Narrow-leaved Spring Beauty Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS) on the Priority 
Habitat of the narrow-leaved spring beauty.  Those impacts are shown in Table FF-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the narrow-leaved spring beauty would range from less than 1 acre (3% of the Priority 
Habitat) under SED 10/FP 9 to approximately 11 acres (50% of the Priority Habitat) under SED 8/FP 7.   

Table FF-2. Impacts to Narrow-leaved Spring Beauty Priority Habitat from Combinations of Sediment 
and Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 0.7 -- -- 1.0 1.7 8% 
SED 5/FP 4 -- 2.7 0.1 -- 0.7 3.5 16% 
SED 6/FP 4 -- 2.7 0.1 -- 0.7 3.5 16% 
SED 8/FP 7 -- 10.6 0.1 -- 0.1 10.8 50% 
SED 9/FP 8 -- 3.1 0.1 -- 0.4 3.6 17% 
SED 10/FP 9 -- 0.0 -- -- 0.5 0.5 3% 
* Includes 21.6-acre Priority Habitat between the Confluence and the Woods Pond Dam.  
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 3,854 linear feet of riverbank stabilization/remediation within narrow-
leaved spring beauty Priority Habitat.  SED 10/FP 9 would require 518 linear feet of 
riverbank stabilization/remediation within narrow-leaved spring beauty Priority Habitat. 
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FF-3-3. Impacts to Narrow-leaved Spring Beauty Habitat from Treatment/Disposition Alternatives 

There would be no work in or impacts to narrow-leaved spring beauty Priority Habitat under any of the 
treatment/disposition alternatives, since no facilities would be built and no work would be conducted within the 
mapped habitat for this species. 

FF-4. Assessment of Take of Narrow-Leaved Spring Beauty  

The attached tables – Table FF-3 for the sediment alternatives, Table FF-4 for the floodplain alternatives, and 
Table FF-5 for the selected combinations of sediment and floodplain alternatives – identify, for each 
alternative (or combination):  (a) whether a take would occur and the type of take; and (b) whether any take 
would be likely to impact a significant portion of the local population of this species. 

As shown in Table FF-3, SED 3 through SED 8 would result in a take of this species due to the construction 
of access roads in nearly one acre of Priority Habitat, as well as the alteration of approximately 3,900 lf of 
riverbank within that habitat.  This work would result in the direct mortality of any existing plants within the 
work area.  In addition, the seed bank of narrow-leaved spring beauty could be reduced by this work, as well 
as by the sediment removal in the riverine habitat.  Although SED 9 would not involve any access 
road/staging area impacts within the Priority Habitat area, riverbank stabilization and sediment removal would 
result in a take of the spring beauty either by direct mortality or seed bank removal.  A take under SED 10 is 
unlikely due to the small (0.2 acre) area of floodplain impact and minimal amount (500 lf) of riverbank 
stabilization.   

None of the sediment  alternatives would involve a take that is extensive enough to impact a significant 
portion of the local spring beauty population, as none of these alternatives would impact more than 5% of the 
Priority Habitat, and the impact to floodplain habitats likely to support the growth of this species would be 
approximately 3% of the Priority Habitat. 

As shown in Table FF-4, FP 2 and FP 9 would impact less than one-third of an acre of floodplain habitats in 
the Priority Habitat, and therefore are unlikely to result in a take of the spring beauty.  The remaining 
floodplain alternatives (other than FP 1) would impact between 1 and 11 acres for Priority Habitat, the majority 
of which would occur within floodplain forest, which is preferred habitat for this species.  These activities 
would result in a take of this species by causing direct mortality of any plants and the removal of any seed 
bank in the affected areas.    

Even if FP 2 and FP 9 caused a take, they would not affect a significant portion of the local population as they 
would affect 1% or less of the Priority Habitat.  FP 3 and FP 5 would impact 5 to 6% of the Priority Habitat and 
would be unlikely to affect a significant portion of the local population, since they would leave sufficient 
numbers of seed-producing plants or seed bank in the remaining floodplain soils for recolonization of the 
remediated areas.  FP 4 and FP 8 would impact 14 to 15% of the Priority Habitat, most of which would occur 
within this species’ preferred floodplain forest habitat, and thus could impact a significant portion of the local 
population.  FP 6 and FP 7 would 38 to 49% of the Priority Habitat, mainly within this species’ preferred 
floodplain forest habitat.  Given the loss of such a large portion of suitable habitat, these alternatives would 
impact a significant portion of the local population.  

As shown in Table FF-5, all of the combinations of sediment and floodplain alternatives under evaluation, 
except SED 2/FP 1 and possibly SED 10/FP9, would result in a take of the narrow-leaved spring beauty.  
SED 3/FP 3, SED 5/FP 4, SED 6/FP4, and SED 9/FP8 would impact approximately 2 to 4 acres of Priority 
Habitat along with approximately 3,900 lf of riverbank habitat within the spring beauty Priority Habitat.  
SED 8/FP 7 would impact approximately 11 acres of Priority Habitat along with 3,900 lf of riverbank habitat.  
All of these alternatives would result in a take by causing direct mortality of any plants within the work area as 
well as removal of seed bank.  Although SED 10/FP 9 would impact only 0.5 acre of Priority Habitat and 500 
lf, it could cause a take for the same reasons.   
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Since SED 3/FP 3 would affect only 8% of the Priority Habitat, it would likely not impact a significant portion of 
the local population.  Under SED 5/FP 4, SED 6/FP4, and SED 9/FP8, which would affect 16 to 17% of the 
Priority Habitat, an impact to a significant portion of the local population is likely.  SED 8/FP 7 would impact 
50% of the spring beauty Priority Habitat, resulting in an impact to significant portion of the local population.  
Finally, even if SED 10/FP 9 resulted in a take, it would not affect a significant portion of the local population 
as it would affect only 3% of the Priority Habitat.  

It should be noted that replanting of narrow-leaved spring beauty in areas where the plants had been 
removed would not eliminate the take under any of the sediment and floodplain alternatives.  Further, where 
there would be an impact to a significant portion of the local population, such replanting would not reliably 
reduce that impact.  This is particularly true since numerous factors – including invasive species proliferation, 
grazing by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or 
other environmental conditions, and/or differences in genetic suitability of commercially available plants or 
seeds – could impair the success of any plantings. 

References: 

NHESP. 2008. Massachusetts List of Endangered, Threatened and Special Concern Species as published in 
the Code of Massachusetts Regulations (321 CMR 10.00). Natural Heritage & Endangered Species Program. 
Westborough, MA. 

NHESP. 2010. Rare Plant Fact Sheet for Narrow-leaved Spring Beauty (Claytonia virginiana). Natural 
Heritage & Endangered Species Program, MA Division of Fisheries and Wildlife, Westborough, MA. 

United States Department of Agriculture. Natural Resources Conservation Service. Website Accessed April 
2010. http://plants.usda.gov/  
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Table FF-3. Assessment of Take of Narrow-Leaved Spring Beauty Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No take due to no remediation activities. NA 
SED 2 No take; monitored natural recovery only.  NA 
SED 3 
through 
SED 8 

Yes.  Access road construction would impact 
close to an acre of this species’ preferred 
floodplain forest habitat, and riverbank 
stabilization/remediation would impact 
approximately 3,900 linear feet of riverbank 
within Priority Habitat.  Such work along the 
banks and in the floodplain would cause 
direct plant mortality and remove seed bank 
in work areas.  In addition, sediment removal 
could reduce the available seed bank for this 
species along the shoreline. 

No.  These alternatives would impact only 
3-5% of the Priority Habitat, approximately 
one-third of which would occur in the river 
channel, where this species does not grow.  
Work on the riverbank and in floodplain 
forest, while it would adversely affect the 
habitat of this species, is not extensive 
enough to impact a significant portion of the 
local population.   
 

SED 9  Yes.  Although this alternative would not 
affect floodplain habitat of this species, 
riverbank stabilization/remediation of 
approximately 3,900 linear feet within Priority 
Habitat and sediment removal in riverine 
habitat would reduce any available seed bank 
along the shoreline, which would constitute a 
take of this species. 

No.  The limited extent of sediment and 
riverbank remediation under this alternative 
(affecting only 1% of the total Priority Habitat 
and none in this species’ preferred forested 
floodplain habitat) would not be enough to 
impact a significant portion of the local 
population. 
 

SED 10 Unlikely.  Due to the small area of floodplain 
impact for access roads (0.2 acre), the 
minimal amount of riverbank stabilization 
(500 lf), and the lack of any riverine 
remediation in Priority Habitat, a take of this 
species is unlikely.  

No.  Impacts to mapped habitat under this 
alternative are limited to less than 1% of the 
total Priority Habitat for this species and 
would not affect a significant portion of the 
local population.  
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Table FF-4. Assessment of Take of Narrow-Leaved Spring Beauty Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No take due to no remediation work. NA 

FP 2 and FP 9 Unlikely. These alternatives would impact 
less than one-third of an acre in the mapped 
Priority Habitat. 

No.  If a take is found to occur, these 
alternatives would impact 1% or less of the 
total Priority Habitat. 

FP 3 and FP 5 Yes.  These alternatives would impact 
approximately 1 acre of Priority Habitat, and 
the majority of this work would occur within 
floodplain forest, which is preferred habitat for 
this species.  These activities would result in 
direct mortality of any plants and the removal 
of any seed bank in the affected areas. 

Unlikely.  Although these alternatives would 
impact suitable floodplain forest habitat, only 
5 to 6% of the total mapped Priority Habitat 
would be affected, leaving sufficient numbers 
of seed-producing plants or seed bank in the 
remaining floodplain soils. 

FP 4 and FP 8 Yes.  These alternatives would impact 
approximately 3 acres of Priority Habitat, and 
the majority of this work would occur within 
floodplain forest, which is preferred habitat for 
this species.  These activities would result in 
direct mortality of any plants and the removal 
of any seed bank in the affected areas. 

Possibly.  These alternatives would impact 14 
to 15% of the total mapped Priority Habitat, 
most of which would occur within this 
species’ preferred floodplain forest habitat.  
Proliferation of invasive species in disturbed 
areas of this extent is likely to further 
adversely affect the suitability of the Priority 
Habitat to support this species after 
remediation.  

FP 6 and FP 7  Yes.  These alternatives would impact 8 to 11 
acres of Priority Habitat, and the majority of 
this work would occur within floodplain forest, 
which is preferred habitat for this species.  
These activities would result in direct 
mortality of any plants and the removal of any 
seed bank in the affected areas. 
 
   

Yes.  These alternatives would impact 38% to 
49% of the total mapped Priority Habitat for 
the narrow-leaved spring beauty.  These 
impacts would occur primarily in floodplain 
forest, which is preferred habitat for this 
species.  Loss of such a large portion of 
suitable habitat, exacerbated by proliferation 
of invasive species further adversely affecting 
the suitability of the habitat, would impact a 
significant portion of the local population.   
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Table FF-5. Assessment of Take of Narrow-Leaved Spring Beauty Under Combinations of 

Sediment and Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  This combination of alternatives would 
impact approximately 1.7 acres, mainly in 
suitable floodplain habitat, and approximately 
3,900 linear feet of riverbank within Priority 
Habitat.  The floodplain and riverbank work 
would result in direct mortality of any plants 
and the removal of any seed bank in the 
affected areas. 

Unlikely.  This combination of alternatives 
would affect 8% of the total Priority Habitat, 
as well as 3,900 linear feet of riverbank within 
that habitat.  All of the work would occur 
within the floodplain, which is the primary 
habitat for this species, however this work is 
likely not extensive enough to impact a 
significant portion of the local population.   

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes. These combinations of alternatives 
would impact approximately 3-4 acres, 
mainly in suitable floodplain habitat, and 
approximately 3,900 linear feet of riverbank 
within Priority Habitat.  The floodplain and 
riverbank work would result in direct mortality 
of any plants and the removal of any seed 
bank in the affected areas.  

Likely.  These combinations of alternatives 
would impact 16 to 17% of the total Priority 
Habitat, as well as 3,900 linear feet of 
riverbank within that habitat.  Nearly all of the 
work would occur within the floodplain, which 
is the primary habitat for this species. The 
cumulative effect of this work would likely be 
sufficient to impact a significant portion of the 
local population.     

SED 8/FP 7 Yes. This combination of alternatives would 
impact approximately 11 acres, mainly in 
suitable floodplain habitat, and approximately 
3,900 linear feet of riverbank within Priority 
Habitat.  The floodplain and riverbank work 
would result in direct mortality of any plants 
and the removal of any seed bank in the 
affected areas.  

Yes.  This combination of alternatives would 
impact 50% of the total Priority Habitat for the 
species.  Nearly all of the work would occur 
within the floodplain, which is the primary 
habitat for this species.  Given this extensive 
loss of habitat, this combination would impact 
a significant portion of the local population.     

SED 10/FP 9 Possibly.  This combination of alternatives 
would impact 0.5 acre and 500 lf of riverbank 
within Priority Habitat.  While this work would 
result in direct mortality of any plants and the 
removal of any seed bank in the affected 
areas, the affected areas are limited. 

No.  Even though all of this work would occur 
within the floodplain, which is the primary 
habitat for this species, this combination of 
alternatives would impact only 3% of the total 
Priority Habitat for this species.   
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GG. Tuckerman’s Sedge (Carex tuckermanii) MESA Assessment  

GG-1. Summary of Species Life Cycle and Habitat Requirements 

Tuckerman’s sedge (Carex tuckermanii) is an Endangered Species under the Massachusetts Endangered 
Species Act (MESA) (NHESP 2008).  It is a perennial herbaceous plant species that ranges from 1.5 to 4 feet 
tall.  The inflorescence (cluster of flowers) usually consists of 2 - 4 cylindrical, pistillate (female) spikes and 
1-3 terminal staminate (male) spikes. The flowering period of this plant is from June to August.  Preferred 
habitats are deciduous forest swamps, stream borders, pond margins, oxbows, vernal pools, and wet 
meadows (NHESP 2010a).  The achenes (dry seeds) of this species are distributed by moving water and by 
wildlife.  Germination occurs when suitable soil conditions and hydrology are present at the locations where 
the seeds are dispersed.  According to NHESP, this species has reported occurrences in 4 counties in 
western Massachusetts (Berkshire, Franklin, Hudson, and Worcester Counties).    

GG-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, there are two areas of Tuckerman’s sedge Priority 
Habitat between the Confluence and Reach 8, totaling approximately five acres.  The first mapped Priority 
Habitat area, 0.9 acre in size, occurs in Reach 5A along the margins of EPA-identified vernal pool 27A-VP-1 
within the floodplain to the west of the Housatonic River, as shown on Figure GG-1. This seasonal pool has a 
closed canopy and is bordered by shrub swamp habitat to the north and high terrace floodplain forest on the 
other three sides.  All of the area within the mapped Priority Habitat in Reach 5A would be suitable for this 
species.   

A second area of approximately four acres of mapped Priority Habitat is located in Reach 7 within forested 
wetland habitat located between the Willow Mill Dam and South Street in Stockbridge, Massachusetts, as 
shown on Figure GG-2.  This mapped Priority Habitat is located approximately 900 feet south of the 
Housatonic River and outside of its 100 year floodplain. 

Based upon the Priority Habitat mapping of Tuckerman’s sedge and the characteristics of this species, the 
two areas of mapped Priority Habitat represent separate local populations.  The extent of the local population 
of Tuckerman’s sedge within Reach 5A is coextensive with the entire 0.9-acre area of mapped Priority Habitat 
within that reach.  The additional approximately four acres of Tuckerman’s sedge Priority Habitat in Reach 7 
reflect the presence of a separate local population, given that this area is over 10 miles away from the 
population within Reach 5A and is located outside of the Housatonic River floodplain, indicating that seeds 
were not dispersed downriver to this area by floodwaters.  

As all the natural community types within both mapped Priority Habitat areas are suitable for this species, it is 
assumed that each local population of Tuckerman’s sedge is broadly and uniformly distributed within the 
boundaries of its respective Priority Habitat. 

GG-3. Impacts of Remedial Alternatives on Tuckerman’s Sedge Habitat 

GG-3-1. Impacts to Tuckerman’s Sedge Habitat from Individual Sediment and Floodplain Alternatives  

No impacts would occur to the Priority Habitat of Tuckerman’s sedge under any of the sediment alternatives 
in Reach 5.  The entire Priority Habitat area in Reach 5A is located in the floodplain beyond the riverbanks, so 
none of the riverine or riverbank remediation activities would impact that habitat, and no access roads or 
staging areas for those alternatives would be constructed in the Tuckerman’s sedge Priority Habitat.  The 
Priority Habitat in Reach 7 is located beyond the floodplain and would not be impacted by any sediment 
remediation in that reach.   
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Floodplain remedial activities under FP 1, FP 2, FP 5, FP 6 and FP 9 would have no impact on the 
Tuckerman’s sedge Priority Habitat. FP 3, FP 4, FP 7 and FP 8 would impact approximately 0.2 acre or 22% 
of the Priority Habitat in Reach 5A through soil remediation.  No additional direct impacts would occur from 
access roads/staging areas under any of the floodplain alternatives, as the vernal pool area would be 
accessed from the north outside of the Priority Habitat.  There would be no impacts to the Priority Habitat of 
Tuckerman’s sedge mapped in Reach 7 under any of the floodplain alternatives. 

GG-3-2. Impacts to Tuckerman’s Sedge Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the 
Priority Habitat of the Tuckerman’s sedge. Total impacts to the Priority Habitat of the Tuckerman’s sedge in 
Reach 5A would be similar to those described for the individual floodplain alternatives.  Specifically, 
SED 3/FP 3, SED 5/FP 4, SED 6/ FP 4, SED 8/FP 7, and SED 9/FP 8 would each impact 0.2 acre of suitable 
habitat (22% of total Priority Habitat) in Reach 5A.  SED 10/ FP 9 would have no impacts on the Reach 5A 
Tuckerman’s sedge Priority Habitat.  

There would be no impacts to the Priority Habitat of Tuckerman’s sedge mapped in Reach 7 under any of the 
combinations of alternatives. 

GG-3-3. Impacts to Tuckerman’s Sedge Habitat from Treatment/Disposition Alternatives 

There would be no impacts to Tuckerman’s sedge Priority Habitat from any of the treatment/disposition 
alternatives, since no work would be conducted within the mapped habitat for this species. 

GG-4. Assessment of Take of Tuckerman’s Sedge 

As noted above, no impacts, and therefore no take of Tuckerman’s sedge, would occur under any of the 
sediment alternatives or any of the treatment/disposition alternatives in Reach 5 or Reach 7.    

The attached tables – Table GG-1 for the floodplain alternatives and Table GG-2 for the combination of 
sediment and floodplain alternatives – identify, for each such alternative (or combination):  (a) whether a take 
would occur and the type of take; and (b) whether any take would be likely to impact a significant portion of 
the local population of this species. 

As shown in Table GG-1, FP 1, FP 2, FP 5, FP 6 and FP 9 would not impact the mapped Priority Habitat for 
Tuckerman’s sedge.  Impacts under FP 3, FP 4, FP 7 and FP 8 would alter approximately 0.2 acre or 22% of 
the mapped Priority Habitat and would result in a take.  Remediation work under these alternatives would 
involve alteration of the substrate, vegetative community, and hydrology associated with vernal 
pool 27A-VP-1.  These activities would occur in suitable wetland habitat for the Tuckerman’s sedge.  
Excavation, backfilling, clearing, and/or grubbing in areas that currently support Tuckerman’s sedge would 
result in direct removal of plants of this species.  Soil excavation is also likely to substantially remove the seed 
bank of this species, which also constitutes a take.   

These alternatives would include remediation of vernal pool 27A-VP-1, which would result in both the direct 
impacts described above and other indirect impacts (e.g., hydrologic changes, invasive species colonization) 
that would have substantial adverse impacts on the habitat of this sedge.  Given the extent of impacts to 
vernal pool 27A-VP-1, these alternatives would impact a significant portion of the local population in 
Reach 5A.   

As shown in Table GG-2, the combinations of alternatives that include FP 3, FP 4, FP 7, and FP 8 would also 
result in a take, for reasons similar to those described for the individual floodplain alternatives, and would 
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similarly impact a significant portion of the Tuckerman’s sedge population in Reach 5A.  SED 10/FP 9 would 
have no impact on Tuckerman’s sedge Priority Habitat in Reach 5A. 

Reseeding or replanting of Tuckerman’s sedge, if feasible, in areas where the plants had been removed 
would not eliminate the takes described above, nor would it change the above conclusions regarding the 
extent of Reach 5 local population impacts.  Numerous factors – including invasive species proliferation, 
grazing by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or 
other environmental conditions, and/or differences in genetic suitability of commercially available plants or 
seeds – could impair the success of any plantings or seed stock.  Moreover, as described in Section 5 of this 
CMS, re-establishing the hydrology of the vernal pool area that supports this species is highly susceptible to 
failure, which would jeopardize the success of any restoration efforts for this species.  As a result, replanting 
or reseeding efforts would not reliably lessen the impacts of the remedial construction activities on the 
Reach 5 local population under the alternatives where a significant portion of that population would be 
affected.  

References: 

Flora of North America. 2010. FNA Volume 23: Cyperaceae. Accessed at http://www.efloras.org.  

NHESP. 2010. Rare Plant Fact Sheet for Tuckerman’s Sedge (Carex tuckermanii). Natural Heritage & 
Endangered Species Program, Westborough, MA. 
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in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
Program. Westborough, MA. 
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Table GG-1. Assessment of Take of Tuckerman’s Sedge Under Floodplain Alternatives 

Alternative Would Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no remediation work. NA 

FP 2, FP 5, 
FP 6, and 

FP 9 

No in Reach 5 or Reach 7 due to no 
remedial work in Tuckerman’s sedge 
Priority Habitat.   

NA 
 

FP 3, FP 4, 
FP 7, and 

FP 8 

Yes in Reach 5.  Remediation work 
would involve alteration of the substrate, 
vegetative community, and hydrology 
associated with vernal pool 27A-VP-1.  
These activities would occur in suitable 
wetland habitat for the Tuckerman’s 
sedge.  Excavation, backfilling, clearing, 
and/or grubbing in areas that currently 
support Tuckerman’s sedge would result 
in direct removal of plants of this 
species.  Soil excavation is also likely to 
substantially remove the seed bank of 
this species, which also constitutes a 
take.   
 
No in Reach 7 due to no remedial work 
in Tuckerman’s sedge Priority Habitat.   

Yes in Reach 5.  These alternatives would 
directly impact 22% of the Tuckerman’s 
sedge Priority Habitat in Reach 5A; all 
work would occur in suitable habitat for this 
species.  Additional indirect impacts may 
also occur due to changes in hydrology 
from the remedial work, as well as from 
potential invasive species colonization 
after restoration.  
 
 
 
 
 
 
NA in Reach 7.  
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Table GG-2. Assessment of Take of Tuckerman’s Sedge Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Remediation under 
the floodplain component of these 
combinations would involve alteration of 
the substrate, vegetative community, 
and hydrology associated with vernal 
pool 27A-VP-1.  These activities would 
occur in suitable wetland habitat for this 
species.  Excavation, backfilling, 
clearing, and/or grubbing in areas that 
currently support Tuckerman’s sedge 
would result in direct removal of plants 
of this species.  Soil excavation is also 
likely to substantially remove the seed 
bank of this species, which also 
constitutes a take.   
 
No for Reach 7 due to no remedial work 
in Tuckerman’s sedge Priority Habitat.   

Yes in Reach 5.  These alternative 
combinations would impact 22% of the 
Tuckerman’s sedge Priority Habitat in 
Reach 5A; all work would occur in suitable 
habitat for this species.  Additional indirect 
impacts may also occur due to changes in 
hydrology from the remedial work, as well 
as from invasive species colonization after 
restoration. 
 
 
 
 
 
 
 
NA for Reach 7. 

SED 10/FP 9 No in Reach 5 or Reach 7 due to no 
remedial work in Tuckerman’s sedge 
Priority Habitat.   

NA 
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HH. Wapato (Sagittaria cuneata) MESA Assessment  

HH-1. Summary of Species Life Cycle and Habitat Requirements 

Wapato, or northern arrowhead (Sagittaria cuneata), is an aquatic, herbaceous perennial in the water-plantain 
or arrowhead family (Alismataceae).  The wapato is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Plants may grow either entirely submersed or, more 
commonly, with their leaves and flower clusters at least partly above the water's surface, where individuals 
may reach 1-3 feet in height.  Wapato is highly variable in growth form in response to different hydrologic 
conditions, ranging from plants with entirely submersed, bladeless, ribbon-like leaves to plants with three-
lobed, arrowhead-shaped leaves that are entirely out of the water.  Wapato has unisexual flowers arranged in 
whorls of white petaled flowers on a long-stalked raceme.  Wapato flowers are present from mid July to early 
September and later form spherical clusters of flattened achenes (dry, one-seeded fruits).  The dry achenes 
are dispersed by water and wildlife.  This species thrives in riverine floodplain habitats on muddy substrates 
along the shores of rivers, ponds, oxbows, and marshes, preferring shallow and very slow-moving alkaline 
waters.  Wapato occurrences have been recorded in Berkshire and Hampden Counties (NHESP 2010). 

HH-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the Priority Habitat of wapato extends from the 
Confluence of the East and West Branches of the Housatonic River to the south along the river corridor in 
Reach 5 and ends in the northern section of Reach 6, as shown on Figure HH-1.  No Priority Habitat for 
wapato is mapped in Reaches 7 and 8.  

The total mapped Priority Habitat for this species in Reaches 5 and 6 comprises 389 acres, all of which 
occurs within the boundaries of the PSA.  Principal natural communities identified within the mapped Priority 
Habitat include muddy substrates along the shallow edges of the main stem of the river, backwater habitats, 
and a variety of floodplain habitats, including emergent marsh, floodplain forest, and shrub swamps bordering 
the river channel.  This species requires total to partial submersion in water during most of its life cycle.  Thus, 
seasonally exposed muddy substrates along the river channel, toe of the riverbank slopes, backwater areas, 
emergent marshes, and seasonal pools in the floodplain forest constitute the primary habitat for this species.  

Based on the Priority Habitat mapping and the characteristics of the wapato, the local population of this 
species consists of the plants (and seeds or other propagules) of this species throughout the entire 389 acres 
of mapped habitat within Reach 5 and the northern section of Reach 6.  While some forested floodplain 
habitat is included in the Priority Habitat, most of the mapped area consists of habitats favorable for the 
growth of this species; accordingly, it is assumed that this species is distributed broadly throughout the 
Priority Habitat and equally along all of the subreaches. 

HH-3. Impacts of Remedial Alternatives on Wapato Habitat 

HH-3-1. Impacts to Wapato Habitat from Individual Sediment and Floodplain Alternatives 

Table HH-1 summarizes the areal extent of the remediation work within wapato habitat in Reaches 5 and 6 for 
all the sediment and floodplain alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 
would involve sediment removal or thin-layer capping in approximately 79 acres of riverine habitat within the 
Priority Habitat.  SED 4 through SED 9 would involve 184 to 203 acres of impact to riverine and backwater 
areas within the mapped wapato Priority Habitat through some combination of sediment removal, thin-layer 
capping, and engineered capping.  Remediation activities would cause direct mortality to any wapato plants 
within the work area and would reduce the seed bank within the sediment.  SED 3 through SED 9 would also 
impact approximately 83,000 linear feet of riverbank habitat (the entire length of riverbank in Reaches 5A 
and 5B, all of which is included in the mapped wapato Priority Habitat) through stabilization/remediation.  The 
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muddy substrates and shallow water environments found along the base of the riverbanks are favorable 
habitat for this species.  Access road and staging area construction activities under SED 3 through SED 8 
would alter 21 acres of mapped Priority Habitat, while such activities under SED 9 (in which remedial work 
would be performed from within the river) would impact approximately 2 acres of mapped habitat.  Filling, 
clearing, and grubbing activities associated with the construction of access roads and staging areas in 
floodplain habitats would result in direct mortality of this species where that construction work alters muddy 
substrates and shallow water and wetland environments likely to support populations of wapato.  Under 
SED 10, the impacts would be reduced to approximately 23 acres for sediment remediation and 5 acres for 
access road/staging area construction within the Priority Habitat.  Riverbank stabilization/remediation would 
also be reduced under SED 10 to approximately 8,600 linear feet of alteration within Priority Habitat.     

FP 1 would not involve construction activities.  FP 2 and FP 9 would impact approximately 3 acres (<1% of 
Priority Habitat) of floodplain areas within the Priority Habitat.  FP 3 through FP 8 would impact between 21 
and 95 acres of Priority Habitat through remediation and access road/staging area construction (6% to 24% of 
Priority Habitat).  Where these activities alter suitable wapato habitat in the floodplain (emergent marsh and 
open pools), they would result in the direct mortality of any wapato plants present and a reduction in the seed 
bank.  

Table HH-1. Impacts to Wapato Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 39.4 -- 36.1 3.4 78.9 14.0 6.4 0.3 -- 20.7 99.7 26% 
SED 4 43.1 28.5 108.8 3.4 183.8 14.0 6.8 0.3 -- 21.1 204.9 53% 
SED 5 43.1 28.5 108.8 3.4 183.8 14.0 6.8 0.3 -- 21.1 204.9 53% 
SED 6 44.7 32.8 107.2 3.4 188.0 14.0 6.8 0.3 -- 21.0 209.0 54% 
SED 7 44.7 32.8 107.2 3.4 188.0 14.0 6.8 0.3 -- 21.0 209.0 54% 
SED 8 45.0 34.7 119.8 3.4 202.8 14.0 6.8 0.3 -- 21.0 223.8 58% 
SED 9 44.7 32.8 107.3 3.4 188.1 1.8 0.0 -- -- 1.8 189.9 49% 
SED 10 19.7 -- -- 3.4 23.1 4.1 0.5 -- -- 4.6 27.7 7% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 1.1 0.2 0.3 -- 1.6 0.6 0.2 0.2 -- 1.0 2.6 <1% 
FP 3 7.6 5.2 5.2 -- 18.0 2.4 0.6 0.5 -- 3.5 21.5 6% 
FP 4 12.7 6.8 6.2 -- 25.7 2.3 1.0 0.6 -- 3.9 29.6 8% 
FP 5 9.6 3.6 8.0 0.0 21.2 1.9 0.7 1.0 0.1 3.7 24.9 6% 
FP 6 24.9 18.5 17.5 0.4 61.4 1.8 0.8 1.5 0.2 4.2 65.6 17% 
FP 7 40.8 22.1 28.7 0.0 91.7 1.7 0.7 0.9 -- 3.2 94.9 24% 
FP 8 17.1 9.2 11.8 0.0 38.2 2.8 1.2 1.2 0.1 5.3 43.5 11% 
FP 9 1.1 0.3 0.4 -- 1.8 0.6 0.4 0.2 -- 1.3 3.0 <1% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 linear feet of riverbank 
stabilization/remediation within wapato Priority Habitat and SED 10 would require 8,559 linear feet of riverbank 
stabilization/remediation within wapato Priority Habitat.   
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HH-3-2. Impacts to Wapato Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of the individual sediment and floodplain alternatives, we have evaluated 
the impacts of the selected combinations of sediment and floodplain alternatives (described in the text of the 
Revised CMS Report) on the Priority Habitat of wapato.  Those impacts are shown in Table HH-2 (except for 
the combination of SED 2/FP 1 which does not involve any remedial construction activities).  Under all 
combinations except SED 10/FP 9, the adverse impacts in the Priority Habitat would be extensive and 
substantial, ranging from approximately 118 acres under SED 3/FP 3 (30% of the total Priority Habitat) to 
approximately 290 acres under SED 8/FP 7 (75% of the total Priority Habitat), plus approximately 83,000 
linear feet of riverbank habitat.  These activities, much of which would occur in suitable habitat for this species 
(muddy river edge substrates, backwaters, emergent marshes, and seasonal pools), would cause direct 
mortality to any wapato plants growing in the work areas and a material reduction in the seed bank of this 
species within the PSA.  SED 10/FP 9 would impact approximately 30 acres (8%) of the Priority Habitat and 
8,600 linear feet of riverbank.  Its impacts would thus be considerably reduced in extent from those of the 
other combinations of alternatives.    

Table HH-2. Impacts to Wapato Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 47.0 5.2 41.3 3.4 21.4 118.3 30% 
SED 5/FP 4 55.8 35.3 115.0 3.4 19.3 228.9 59% 
SED 6/FP 4 57.4 39.5 113.4 3.4 19.3 233.0 60% 
SED 8/FP 7 84.3 56.2 136.4 3.4 9.5 289.8 75% 
SED 9/FP 8 61.8 42.0 119.1 3.4 6.1 232.4 60% 

SED 10/FP 9 20.8 0.3 0.4 3.4 5.0 29.9 8% 

* Includes 389 acre Priority Habitat between the Confluence and Woods Pond Dam.   

Note:  In addition to the impacts listed in this table, all combinations except SED 10/FP 9 
would require 82,686 linear feet of riverbank stabilization/remediation within Priority 
Habitat and SED10/FP 9 would require 8,559 linear feet of riverbank 
stabilization/remediation within Priority Habitat.    
 

HH-3-3. Impacts to Wapato Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the wapato have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts are 
shown in Table HH-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the extent of mapped Priority Habitat 
within the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range 
from none (assuming use of only the smaller CDF area in Woods Pond) to approximately 22 acres (assuming 
use of combination of larger Woods Pond CDF area plus backwater BWL_07).  Impacts to backwaters under 
TD 2 would occur in suitable habitat for this species and would result in direct mortality of any wapato plants 
in the CDF area and a reduction of available seed bank within the PSA. 

TD 3, TD 4, and TD 5 would have no impact on wapato habitat, since none of the identified facility locations 
under these alternatives is within the mapped Priority Habitat for this species. 
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Table HH-3. Impacts to Wapato Priority Habitat from Treatment-Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impacts (acres) 

TD 2 

BWL_07 21.4 (Reach 5C) 
BWL_09 8.2 (Reach 5C) 

Woods Pond A None 
Woods Pond B 0.4 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road None 

 

HH-4. Assessment of Take of Wapato 

The attached tables – Table HH-4 for the sediment alternatives, Table HH-5 for the floodplain alternatives, 
Table HH-6 for the combinations of sediment and floodplain alternatives, and Table HH-7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination):  (a) whether a take would 
occur and the type of take, and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.   

As shown in Table HH-4, all of the sediment alternatives except for SED 1 and SED 2 would result in  a take 
of wapato.  Removal and/or capping of river bottom and backwater sediments, as well as stabilization of 
riverbanks, would result in the loss of muddy substrates and shallow water areas that provide suitable habitat 
for wapato, would cause direct mortality to plants, and would reduce the seed bank for this species in the 
PSA.  

Impacts to riverine habitats under alternatives SED 3 through SED 9 would be extensive, ranging from 99 
acres to 224 acres (26% to 58% of the total Priority Habitat), and including riverbank stabilization/remediation 
along the full length of riverbank in Reaches 5A and 5B (approximately 83,000 linear feet).  As remediation 
work would extend contiguously from Reach 5A downstream into the northern section of Reach 6, waterborne 
seed dispersal from upstream areas would be eliminated or greatly disrupted, limiting the long-term potential 
for the wapato to re-establish itself following remediation and restoration.  These widespread effects under 
SED 3 through SED 9 would impact a significant portion of the local wapato population.  In contrast, the 
substantially less extensive disturbances under SED 10 would not impact a significant portion of the local 
wapato population.  SED 10 would alter approximately 28 acres (7% of the Priority Habitat), and riverbank 
stabilization/remediation within the wapato Priority Habitat would be greatly reduced (from roughly 83,000 to 
8,600 linear feet).  In addition, no backwaters would be impacted under SED 10, stabilization would affect 
primarily erodible outer banks that do not provide suitable muddy substrate for this species, and the work 
would occur only within intermittent portions of the river and along its banks, retaining some of the plant’s 
seedbank within the PSA to allow for natural re-colonization of this species post-remediation.   

As shown in Table HH-5, FP 3 through FP 8 would result in a take of wapato.  Soil removal and access road 
and staging area construction under these alternatives would alter emergent marsh and seasonal pools within 
the mapped Priority Habitat, which provide suitable habitat for the wapato.  Impacts to these areas would 
cause direct mortality of any plants in the work zone and would reduce the seed bank within the PSA.  FP 2 
and FP 9 would involve much smaller impacts to the mapped Priority Habitat, resulting in the alteration of 
approximately 3 acres (less than 1%) of the mapped Priority Habitat, but would cause a take where work in 
suitable habitat removes plants and reduces seed bank of the species.  
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FP 3, FP 4, and FP 5, which would alter 6% to 8% of the total Priority Habitat, are unlikely to result in an 
impact to a significant portion of the local wapato population.  FP 6 and FP 8 would alter 11% and 17%, 
respectively, of the total Priority Habitat.  Along with causing direct mortality to plants and loss of seedbank, 
these alternatives would involve disturbance of sufficient area to create a potential for long-term hydrologic 
changes and invasive species proliferation that would also adversely affect the habitat quality for the wapato.  
As such, these alternatives could impact a significant portion of the local population.  FP 7 would alter very 
extensive floodplain areas (95 acres, or 24% of the Priority Habitat), including substantial areas of suitable 
wapato habitat.  In addition, it would involve disturbance of sufficient area to create a potential for long-term 
hydrologic changes and invasive species proliferation that would also adversely affect the habitat quality for 
the wapato.  Thus, FP 7 would impact a significant portion of the local wapato population. 

As shown in Table HH-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of the wapato, for reasons similar to those discussed above for the 
individual sediment and floodplain alternatives.  All of the alternative combinations other than SED 10/FP 9 
would alter extensive portions of Priority Habitat within areas suitable to support the wapato – ranging from 
118 acres (30% of total mapped Priority Habitat) under SED 3/FP 3 to approximately 290 acres (75% of total 
mapped Priority Habitat) under SED 8/FP 7, along with approximately 83,000 linear feet of riverbank 
alteration in that Priority Habitat.  These activities would remove muddy substrates and shallow water 
environments suitable for the wapato throughout the continuous length of river corridor in the Priority Habitat, 
causing extensive direct plant mortality and loss of seedbank and greatly limiting the potential for 
recolonization of disturbed areas following remediation.  These major alterations would therefore impact a 
significant portion of the local wapato population.  SED 10/FP 9 would involve a lesser alteration of 
approximately 30 acres or 8% of the mapped Priority Habitat, along with the stabilization/remediation of 
approximately 8,600 linear feet of riverbank.  The more limited bank stabilization would primarily affect 
erodible outer banks that do not provide suitable muddy substrate habitat for this species, and the intermittent 
nature of disturbances under this combination would allow for recolonization of the work areas by the 
remaining plants and seed bank.  Therefore, these activities would not be extensive enough to impact a 
significant portion of the local wapato population.    

As shown in Table HH-7, among the treatment-disposition alternatives, only TD 2 could cause a take of 
wapato.  That alternative would not cause a take if a CDF is built in the smaller location in Woods Pond 
(layout A), which would not impact wapato Priority Habitat.  However, a take would occur if a CDF is built in 
the larger location in Woods Pond (layout B), which would affect a limited area (0.4 acre) of suitable wapato 
habitat at the edge of Woods Pond, or if a CDF is located in a backwater area, which would impact 8 acres 
(for BWL_09) or 22 acres (for BWL_07) of wapato Priority Habitat.  Such construction would cause direct 
mortality to any wapato plants growing in the affected areas and a reduction in the seed bank of this species.  
However, even the maximum CDF configuration under TD 2 would impact only 6% of the total mapped 
Priority Habitat, and thus would not impact a significant portion of the local wapato population.  

Replanting or reseeding of wapato, if feasible, in areas where the plants had been removed would not 
eliminate the take, nor would it change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as Canada geese, 
disease, improper hydrology, changes in soil characteristics or other environmental conditions, and/or 
differences in genetic suitability of commercially available plants or seeds – could impair the success of any 
plantings or seed stock.  As a result, replanting or reseeding efforts would not reliably lessen the impacts of 
the remedial construction activities on the local wapato population where a significant portion of that 
population would be affected.  
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Table HH-4. Assessment of Take of Wapato Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No, due to no construction activities. N/A 
SED 2 No, due to monitored natural recovery only.  N/A 
SED 3  

 
Yes.  SED 3 would involve 79 acres of 
remediation in the river channel, as well as 
about 83,000 linear feet of riverbank 
stabilization/remediation and 21 acres of 
access road/staging area construction, in 
wapato Priority Habitat.  These activities 
would cause direct mortality to any wapato 
individuals growing in the work areas and a 
reduction in the seed bank of this species 
within the PSA. 

Yes.  SED 3 would impact 26% of the 
mapped Priority Habitat of the wapato, 
including substantial portions of the 
suitable habitat in the river channel in 
Reaches 5A, 5C, and 6, plus suitable lower 
riverbank habitat along 83,000 linear feet 
of riverbank (all bank habitat in 
Reaches 5A and 5B).  Remedial 
construction activities would cause direct 
and extensive alteration of suitable muddy 
substrates, riverbanks, and shallow water 
environments colonized by wapato.  

SED 4 
through 
SED 9  

 

Yes.  These alternatives would involve 
between 184 and 203 acres of remediation 
in the river channel, as well as about 83,000 
linear feet of riverbank stabilization/ 
remediation and 21 acres of access 
road/staging area construction (2 acres for 
SED 9), in wapato Priority Habitat.  These 
activities would cause direct mortality to any 
wapato individuals growing in the work 
areas and a reduction in the seed bank of 
this species within the PSA. 

Yes.  These alternatives would impact 49% 
to 58% of the mapped Priority Habitat, plus 
83,000 linear feet of riverbank within 
Priority Habitat (all bank habitat in 
Reaches 5A and 5B).  Remedial 
construction activities would cause direct 
and widespread alteration of suitable 
muddy substrates, riverbanks, and shallow 
water environments colonized by wapato.  

SED 10 Yes.  Remedial work in Reach 5A and 
Reach 6 would impact approximately 23 
acres of mapped Priority Habitat due to 
excavation and capping, and an additional 
approximate 5 acres due to access 
road/staging area construction.  Riverbank 
remediation would alter approximately 8,600 
linear feet of suitable habitat along the river 
channel.  These activities would cause 
direct mortality to any wapato individuals 
growing in the work areas and a reduction in 
the seed bank of this species within portions 
of the PSA.   

No.  While remedial work would alter 
suitable habitat within the river corridor due 
to excavation and capping activities, the 
overall impacts of this alternative would be 
limited to 7% of the total Priority Habitat 
and riverbank impacts would be limited to 
about 8,600 linear feet. Most of the 
riverbank stabilization under this 
alternative would occur on erodible outer 
bank sections that do not provide suitable 
muddy substrate habitat for the wapato.  
The intermittent remediation within 
Reach 5A would allow for remaining plants 
to recolonize the disturbed areas fairly 
quickly due to existing seedbank and 
plants both upstream and downstream of 
the work areas.  
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Table HH-5. Assessment of Take of Wapato Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No due to no action. NA 

FP 2 and 
FP 9 

Yes.  Remedial work and access 
road/staging area construction would 
involve the alteration of  2 to 3 acres of 
floodplain habitat.  Where impacts occur 
in suitable open water and emergent 
wetland habitats, this work would cause 
direct alteration of habitat and mortality 
of any wapato plants within the work 
area, as well as removal of the seed 
bank of the wapato.  

No.  These alternatives would impact less 
than 1% of the overall Priority Habitat of the 
wapato, which would not affect a significant 
portion of the local population. 

FP 3 
through 

FP 5 

Yes.  These alternatives would impact 
between 21 and 30 acres of the mapped 
Priority Habitat, including open water 
and emergent wetland habitats suitable 
for this species.  This work would result 
in direct mortality of any wapato plants 
within the work area, as well as removal 
of the seed bank of the wapato.  

Unlikely.  These alternatives would impact 6 
to 8% of the total mapped habitat, likely 
leaving sufficient suitable wapato habitat 
such as seasonal pools or emergent marsh 
to support the local wapato population.          

FP 6 and 
FP 8 

Yes.  These alternatives would impact 
between 43 and 66 acres of the mapped 
Priority Habitat, including open water 
and emergent wetland habitats suitable 
for this species.  This work would result 
in direct mortality of any wapato plants 
within the work area as well as removal 
of the seed bank of the wapato.  

Possibly.  These alternatives would impact 
11 to 17% of the total mapped habitat, 
causing direct mortality to plants and loss of 
seedbank.  Further, work under these 
alternatives would involve disturbance of 
sufficient area to create a potential for long-
term hydrologic changes and invasive 
species proliferation that would also 
adversely affect the habitat quality for the 
wapato. 

FP 7 Yes.  This alternative would impact 95 
acres within the wapato Priority Habitat, 
resulting in a take via direct mortality of 
any wapato plants within the work area, 
and seed bank removal. 

Yes.  This alternative would impact 24% of 
the wapato Priority Habitat, including 
extensive alteration of areas of pools and 
marshes that provide suitable habitat for this 
species, causing direct mortality to plants 
and loss of seedbank.  Further, work under 
FP 7 would involve disturbance of sufficient 
area to create a potential for long-term 
hydrologic changes and invasive species 
proliferation that would also adversely affect 
the habitat quality for the wapato.  These 
activities would result in an impact to a 
significant portion of the local wapato 
population.  

 



Wapato 
MESA Assessment       

                                        HH-9 October  2010 

Table HH-6. Assessment of Take of Wapato Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes.  These combinations would impact 
118 acres of mapped Priority Habitat and 
an additional approximately 83,000 linear 
feet of riverbank habitat.  These activities 
would cause direct mortality to any 
wapato plants growing in the work areas 
and a reduction in the seed bank of this 
species within the PSA.   

Yes.  This combination would impact 30% 
of the mapped Priority Habitat, plus 83,000 
linear feet of riverbank within that mapped 
habitat (all bank habitat in Reaches 5A 
and 5B).  Remedial construction activities 
would cause direct and extensive alteration 
of suitable muddy substrates, riverbanks, 
and shallow water environments inhabited 
by wapato in various portions of the PSA.   

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  These combinations would impact 
229 to 290 acres of mapped Priority 
Habitat and an additional approximately 
83,000 linear feet of riverbank habitat.  
These activities would cause direct 
mortality to any wapato plants growing in 
the work areas and a reduction in the 
seed bank of this species within the 
PSA.   

Yes.  These combinations would impact 
well over half (59% to 75%) of the mapped 
Priority Habitat, plus 83,000 linear feet of 
riverbank within that mapped habitat (all 
bank habitat in Reaches 5A and 5B).  
These impacts would be widespread and 
continuous throughout the PSA.   

SED 10/FP 9 Yes.  This combination would impact 30 
acres of mapped Priority Habitat and an 
additional approximately 8,600 linear feet 
of riverbank habitat.  These activities 
would cause direct mortality to any 
wapato plants growing in the work areas 
and a reduction in the seed bank of this 
species within portions of the PSA.  

No.  This alternative would impact 8% of the 
total Priority Habitat and riverbank impacts 
would be reduced to about 8,600 linear feet. 
Riverbank stabilization would occur 
primarily along erodible outer bank sections 
that do not provide suitable muddy 
substrate habitat for the wapato.  The 
intermittent nature of the remediation in the 
Priority Habitat areas would allow for 
recolonization of the work areas by the 
remaining plants and seed bank.  
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Table HH-7. Assessment of Take of Wapato under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
TD 1 No take due to no impacts. NA 
TD 2 No under the footprint that uses a 

smaller portion of Woods Pond for a 
CDF (layout A), since that footprint 
would impact no wapato Priority 
Habitat.    
 
Yes under the footprint that uses a 
larger portion of Woods Pond 
(layout B), which would affect a limited 
area of suitable wapato habitat at the 
edge of Woods Pond, and for the CDF 
footprints located in backwater areas, 
which would impact 8 to 22 acres of 
wapato Priority Habitat.  Such 
construction would cause direct 
mortality to any wapato plants growing 
in the affected areas and a reduction in 
the seed bank of this species.   

No.  Even under the maximum impact 
scenario (a CDF footprint that uses 
backwater BWL_07), this alternative would 
impact only 6% of the total mapped Priority 
Habitat of this species.     

TDs 3, 4, and 5 No take due to no impacts. NA 
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II. White Adder’s-Mouth (Malaxis monophyllos var. 
brachypoda) MESA Assessment  

II-1. Summary of Species Life Cycle and Habitat Requirements 

White adder’s-mouth (Malaxis monophyllos var. brachypoda) is a member of the orchid family (Orchidaceae).  
It is classified as an Endangered Species under the Massachusetts Endangered Species Act (MESA). 
(NHESP 2008).  This plant arises from a plump bulb-like stem with a slender herbaceous stem growing to a 
height of 4 to 10 inches.  The stalked inflorescence (cluster of flowers) consists of green or greenish white 
irregular flowers.  The flowering season for this plant is from June to August.  In Massachusetts, white 
adder’s-mouth occurs in wet woods and shady, wet areas such as swamps and bogs, where it may be found 
growing in sphagnum moss with little else.  It also favors communities with accumulations of incompletely 
decomposed organic material, or peat, dominated by coniferous trees and influenced by highly calcareous 
water (NHESP 1985; Schultz 2003).  White adder’s-mouth has been found in Massachusetts in Berkshire, 
Franklin, and Hampshire Counties.  

II-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8  

According to 2010 NHESP database information, the Priority Habitat for white adder’s-mouth occurs in the 
northern section of Reach 5A, as shown in Figure II-1.  The mapped Priority Habitat is comprised of 
approximately 37 acres, of which approximately 16 acres are located within the PSA.  Mapped habitat 
consists of floodplain forests and a backwater area associated with an unnamed stream system which flows 
into Sackett Brook and from there to the Housatonic River.  No mapped Priority Habitat for the white adder’s-
mouth occurs in Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping of the white adder’s-mouth and the characteristics of this species, the 
local population of the white adder’s-mouth includes the plants (and seeds) of this species within the entire 
37-acre area of mapped Priority Habitat in Reach 5A.  Based upon the habitat types in which this species 
occurs, and considering the habitats in the mapped white adder’s-mouth Priority Habitat, it is assumed that 
this species is broadly and uniformly distributed throughout the Priority Habitat in Reach 5A, except within the 
riverine habitats and the backwater area which would not be used by this species.  No mapped Priority 
Habitat for the white adder’s-mouth occurs in Reaches 6, 7 or 8. 

II-3. Impacts of Remedial Alternatives on White Adder’s-Mouth Habitat  

II-3-1. Impacts to White Adder’s-Mouth Habitat from Individual Sediment and Floodplain Alternatives 

The only sediment remedial alternatives that would have any impact on the white adder’s-mouth Priority 
Habitat are SED 6, SED 7, SED 8, and SED 9.  Under each of these alternatives, sediment remediation in a 
backwater area (thin-layer capping under SED 6 and SED 7 and sediment removal with backfilling or capping 
under SED 8 and SED 9) would affect 0.3 acre of the Priority Habitat for this species, which comprises less 
than 1% of the overall Priority Habitat.  This remediation would not be expected to impact white adder’s-
mouth plants since backwaters do not offer suitable habitat for this species and the potential for a reduction in 
seed bank is very low given the small area of impact.  These alternatives would not involve any riverbank 
remediation or construction of access roads or staging areas in portions of the white adder’s-mouth Priority 
Habitat that provide suitable habitat for this species.     

None of the floodplain alternatives would involve any work in or impacts to the mapped Priority Habitat of the 
white adder’s-mouth.     
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II-3.2. Impacts to White Adder’s-Mouth Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual alternatives, we have evaluated the impacts of the selected 
combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the Priority 
Habitat of the white adder’s-mouth.  The only such combinations that would impact that Priority Habitat are 
SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8, each of which would again impact only 0.3 acre of that mapped 
habitat (less than 1% of the overall Priority Habitat) due to sediment remediation in a backwater area that 
does not provide suitable habitat for this species.    

II-3-3. Impacts to White Adder’s-Mouth Habitat from Treatment/Disposition Alternatives 

None of the treatment/disposition alternatives would impact any portion of the mapped Priority Habitat of the 
white adder’s-mouth.  

II-4. Assessment of Take of White Adder’s-mouth 

As noted above, the only remedial alternatives that would have any impact on the white adder’s-mouth 
Priority Habitat are SED 6, SED 7, SED 8, and SED 9 (and the combinations involving those alternatives).  
Those alternatives would not result in a take of white adder’s-mouth, since the remediation would be confined 
to a backwater area, which does not provide suitable habitat for this species, and the potential for a reduction 
in seed bank is very low given the small area of impact (less than 1% of the overall Priority Habitat).   
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Appendix L 

Revised Assessment of Impacts of Remedial 
Alternatives on MESA State-Listed Species  

Introduction 

Overview 

This Appendix L presents a detailed assessment of the impacts of the sediment, floodplain, and 
treatment/disposition alternatives for the Rest of River (collectively referred to as the remedial alternatives) 
on state-listed animal and plant species and their associated habitats, as identified under the 
Massachusetts Endangered Species Act (MESA; M.G.L. c. 131A) and its implementing regulations (321 
CMR 10.00).  Under MESA, a particular species may be identified and listed as “Endangered” (in danger of 
extinction throughout all or a significant portion of its range or in danger of extirpation), “Threatened” (likely 
to become Endangered within the foreseeable future), or of “Special Concern” (a species which has 
suffered a decline that could threaten the species if allowed to continue unchecked, or that occurs in such 
small numbers or with such a restricted distribution or specialized habitat requirements that it could become 
Threatened within Massachusetts) (321 CMR 10.03(6)).  (These are collectively referred to as rare or state-
listed species herein.)  Such species are listed by the Natural Heritage and Endangered Species Program 
(NHESP), the program within the Massachusetts Division of Fisheries and Wildlife (MDFW) responsible for 
rare species inventory, research, and protection under MESA.  NHESP also develops maps of Priority 
Habitat (as provided in 321 CMR 10.12) for each of these species, as discussed below.  For each state-
listed species that has such mapped Priority Habitat within the Rest of River portion of the GE-
Pittsfield/Housatonic River Site, this Appendix presents an evaluation of whether and the extent to which 
each of the remedial alternatives would impact that Priority Habitat, would result in a “take” of that species 
under MESA (as defined below), and (if a take would occur) would adversely affect a significant portion of 
the local population(s) of that species.  This Appendix represents a revision and update of a previous 
assessment presented in Appendix B of GE’s March 2009 Response to EPA’s Interim Comments on CMS 
Report (Interim Response).  

The Rest of River is defined as that portion of the Housatonic River and its floodplain downstream of the 
confluence of the East and West Branches of the Housatonic River (the Confluence) to which releases of 
hazardous substances from the GE facility in Pittsfield, Massachusetts have migrated.  The approximate 
10-mile stretch of the Rest of River between the Confluence and Woods Pond Dam, known as the Primary 
Study Area (PSA), functions as a unique, largely unfragmented, contiguous riparian corridor containing 
diverse riverine, wetland, and forested habitats offering excellent conditions and relative seclusion for 
numerous state-listed rare species.  The next 19 miles, from Woods Pond Dam to Rising Pond Dam, 
contain various habitat types, including suitable habitats for some of the same, as well as other, state-listed 
species. 

Priority Habitat is defined by MESA regulations as the geographic extent of habitat area providing important 
functions for a state-listed species, based on recorded observations of the subject species (“occurrences”) 
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within the past 25 years (321 CMR 10.02).  NHESP delineations of Priority Habitat are required to use the 
“best scientific evidence available,” to examine individual occurrence records in the context of species 
listing status, and to apply the following criteria: the nature and/or significance of the occurrence as it relates 
to the conservation and protection of the species, including but not limited to, evidence of breeding, 
persistence, life stages present, number of individuals, extent of necessary supporting habitat, and 
proximity to other occurrences (321 CMR 10.12 (2)).  Species observations in close proximity, grouped into 
occurrences (also known as “element occurrences”), indicate the geographic location presumably inhabited 
by a population of that species.  NHESP, Listing Endangered Species in Massachusetts, 2008, pp. 4 and 9, 
http://www.mass.gov/dfwele/dfw/nhesp/species_info/pdf/listing_criteria.pdf.  For each state-listed species, 
NHESP prepares habitat mapping guidelines that identify the species’ important habitat features and 
describe the methodology by which its Priority Habitat area(s) are delineated (321 CMR 10.12(3).   

NHESP provided GE with species-specific Priority Habitat maps reflecting information in the NHESP 
database for the Housatonic River corridor downstream of the Confluence.  NHESP initially provided such 
maps in October 2008 for the Housatonic corridor between the Confluence and Woods Pond Dam 
(Reaches 5 and 6); and it provided updated maps in March 2010 both for that corridor and for the corridor 
between Woods Pond Dam and Rising Pond Dam (Reaches 7 and 8).  The applicable 2010 species-
specific Priority Habitat maps were used in the current evaluations, and are reproduced and discussed 
within each of the individual species assessment sections of this Appendix. 

The Rest of River area extends laterally in Reaches 5 and 6 to the 1 mg/kg PCB isopleth (approximately 
equivalent to the 10-year floodplain), encompassing the PSA, and in Reaches 7 and 8 is generally 
considered to include the 100-year floodplain.  The Priority Habitat maps provided by NHESP and used in 
this assessment include a broader lateral area associated with the Housatonic River corridor in that they 
depict, on a species-specific basis, additional contiguous mapped Priority Habitat to the east and west of 
the river and its immediate floodplain (i.e., beyond the confines of the PSA in Reaches 5 and 6 and beyond 
the 100-year floodplain in Reaches 7 and 8.)  The full scope of such mapped Priority Habitat has been 
considered in each of the species-specific assessments, as further presented below.  For purposes of this 
Appendix, “Reach 5” refers to the broader Housatonic River corridor between the Confluence and the 
headwaters of Woods Pond, “Reach 6” refers to that corridor at Woods Pond, “Reach 7” refers to that 
corridor between the Woods Pond Dam and the beginning of Rising Pond, and “Reach 8” refers to that 
corridor at Rising Pond – in all cases not limited laterally by the 1 mg/kg isopleth or any particular floodplain 
contour line. 

The Priority Habitat mapped by NHESP for all state-listed species collectively is shown on Figure 1 for 
Reaches 5 and 6 and Figure 2 for Reaches 7 and 8.1  As shown on those figures, virtually the entire PSA as 
well as extensive sections of the river and 100-year floodplain in Reaches 7 and 8 are located within the 
collective Priority Habitats in these stretches.  Collectively, 1014 acres of the PSA (approximately 96% of 
the PSA) and 1160 acres of the Reach 7/8 river and floodplain (approximately 33% of the total 100-year 
floodplain in that section of the Rest of River) fall within Priority Habitat.   

                                                 
1  These figures have been compiled from the species-specific Priority Habitat maps provided by NHESP to GE in 
March 2010.  As such, they differ somewhat from the NHESP’s overall Priority Habitat mapping in the MassGIS, which 
is based on NHESP’s last Atlas publication in 2008. 
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NHESP has mapped Priority Habitat for 49 species in the Housatonic River corridor between the 
Confluence and Rising Pond Dam.  Those species are listed in Table 1 (at the end of this Introduction), 
along with, for each species, the acreage of total Priority Habitat in Reaches 5 and 6, the acreage within the 
PSA, the acreage in Reaches 7 and 8, and the acreage within the 100-year floodplain in those reaches.  
Detailed assessments have been conducted for each of those species that could be impacted by any of the 
sediment, floodplain, or treatment/disposition alternatives – which amount to 35 species.2  The 
assessments presented in this Appendix only address species for which NHESP has mapped Priority 
Habitat within the Rest of River area.3 

MESA Requirements 

MESA and its regulations generally prohibit a “take” of a state-listed species.  Under the regulations, a  
“take” means, in reference to animals, “to harass, harm, pursue, hunt, shoot, hound, kill, capture, collect, 
process, disrupt the nesting, breeding, feeding, or migratory activity, or attempt to engage in any such 
conduct”; and in reference to plants, it means ”to collect, pick, kill, transplant, cut or process or attempt to 
engage or assist in any such conduct” (321 CMR 10.02).   

The MESA regulations also contain a provision (321 CMR 10.23) authorizing the Director of the MDFW to 
permit a take, at his or her discretion, if: (a) the project proponent has “adequately addressed alternatives to 
both temporary and permanent impacts to State-listed Species”; (b) “an insignificant portion of the local 
population would be impacted”; and (c) the project proponent “agrees to carry out a conservation and 
management plan that provides a long-term Net Benefit to the conservation of the State-listed Species.”  
However, as discussed in the text of this Revised CMS Report (Section 5.4), GE has concluded that this 
provision is not an applicable or relevant and appropriate requirement (ARAR) under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA).  As result, this Appendix does not 
evaluate the potential application of this Net Benefit provision to the take of a given species under a 
remedial alternative. 

Nevertheless, the extent and severity of a take are also relevant to certain evaluation criteria used for 
assessing remedial alternatives – namely, the long- and short-term adverse impacts from implementing an 
alternative, as well as overall protection of the environment (see Section 2.1.1 of the Revised CMS Report).  

                                                 
2  The species listed in Table 1 that would not be affected by any remedial alternative are climbing fumitory (Adlumia 
fungosa), culver's-root (Veronicastrum virginicum), fen cuckoo flower (Cardamine pratensis var. palustris), 
fen sedge (Carex tetanica), ginseng (Panax quinquefolius), great blue lobelia (Lobelia siphilitica), handsome 
sedge (Carex formosa), hemlock parsley (Conioselinum chinense), long-styled sanicle (Sanicula odorata), 
Ogden's pondweed (Potamogeton ogdenii), pale green orchis (Platanthera flava var. herbiola), purple 
clematis (Clematis occidentalis), sedge wren (Cistothorus platensis), smooth rock-cress (Boechera 
laevigata), and straight-leaved pondweed (Potamogeton strictifolius).  They are not discussed further in this 
Appendix except for fen cuckoo flower, which is assessed further due to comments on that species made by NHESP in 
its review of the March 2009 MESA Assessments . 
3  It is recognized that compliance with MESA is not restricted to areas formally mapped as Priority Habitats, but also 
includes other areas, if any, where information on the occurrence of a state-listed species has been received by NHESP 
(321 CMR 10.13).  In addition to the species with mapped Priority Habitat, four additional state-listed species were 
observed by Woodlot Alternatives (2002), during its ecological surveys in 1998-2000, to be present in the PSA.  These 
species are listed at the bottom of Table 1.  However, since NHESP has not mapped Priority Habitat for these species 
within Reaches 5, 6, 7, or 8, assessments have not been conducted for those species.  We know of no other specific 
information on the occurrence of state-listed species in the Rest of River area.  
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Thus, to further the process of comparing the remedial alternatives, this Appendix includes a focused effort 
to evaluate whether, for each alternative that would take a state-listed species, the activities constituting the 
take would adversely impact a significant portion of the local population of that species.    

Description of Species and its Mapped Priority Habitat in the Housatonic River Corridor 

The evaluation of each state-listed species with mapped Priority Habitat begins with a description of the 
species and its life-cycle and habitat requirements.  This information was drawn from contemporary and 
accepted scientific literature and other sources (e.g., NHESP fact sheets).  This section is followed by a 
description of the species’ mapped Priority Habitat in Reaches 5 through 8, including the suitability of 
habitat conditions within the Priority Habitat for the species in question and the ways in which the species 
may use different habitats (e.g., riverine, forest, emergent wetlands) within that overall area.  This 
discussion is based on the NHESP Priority Habitat mapping, available information from the literature and 
previous studies, and additional field reconnaissance.  This section also discusses the extent of the local 
population or populations of the species in these reaches.  The bases for and factors considered in that 
discussion are described below.  

Assessment of Impacts of Remedial Alternatives  

For each state-listed species under evaluation, this Appendix evaluates the impacts of each of the individual 
sediment, floodplain, and treatment/disposition alternatives.  These evaluations include quantification of the 
impacts of each alternative on each species’ Priority Habitat within each river reach – including both 
impacts from remediation activities and impacts on non-target areas through the construction of access 
roads and/or staging areas.  In addition, the suitability of the affected habitat types within the Priority Habitat 
for the species has been considered, as well as the sensitivity of each species to various changes in habitat 
or other disruptions.  As discussed in Section 5.2 of the Revised CMS Report, GE has considered, and 
incorporated into these alternatives, measures to avoid or minimize adverse ecological impacts (e.g., 
revised bank stabilization techniques, revised locations of access roads and staging areas).  In addition, as 
discussed further below, the restoration measures for the various aquatic and floodplain habitats, as 
described in Section 5.3 of the Revised CMS Report, have been considered in these assessments to the 
extent relevant to the state-listed species in question.  

The evaluation of individual sediment and floodplain alternatives as separate, stand-alone actions does not 
provide a complete picture of the impacts of those alternatives.  During real-world implementation, the 
combination of a sediment and a floodplain alternative would have greater impacts than an individual 
alternative (even though access roads and staging areas would be coordinated).  Accordingly, for each 
species, quantitative assessments of impacts have been made for the combinations of sediment and 
floodplain alternatives assessed in the Revised CMS Report.  Apart from the combination of SED 2/FP 1 
(which would not involve any remedial construction activities), those combinations are SED 3/FP 3, SED 
5/FP 4, SED 6/FP 4, SED 8/FP 7, SED 9/FP 8, and SED 10/FP 9.  

Determination of Take 

The MESA regulatory definitions of take – which are different for animals and plants (as quoted above) – 
have been used with respect to the specific activities in each alternative to structure the analysis of whether 
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a take is likely to occur as a result of the activities that would be part of that alternative.  As an example, for 
the wood turtle, Table 2 lists the remediation-related activities in the wood turtle Priority Habitat and the 
categories of take that may result from those activities: 

Table 2.  Activities within Wood Turtle Habitat and Categories of “Take” 

Activity Categories of “Take” Likely 
Vegetation cutting Harass; Harm; Disrupt nesting, breeding, feeding, and migration  
Vegetation grubbing Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 

possibly Kill (direct mortality)  
De-watering Harass; Harm; Disrupt nesting, breeding, feeding, and migration  
Floodplain soil excavation,  
removal, and backfilling 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

Riverbank excavation, backfill, 
and stabilization 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

River bottom excavation and 
backfill 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

River bottom and backwater thin-
layer capping 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Access road and staging area 
construction 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Stream crossing Harass; Harm; Disrupt nesting, breeding, feeding, and migration  
Truck and excavation equipment 
traffic 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Soil transport, deposition, and 
grading 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Human foot traffic Harass 
Landscaping/planting Harass 

 

In addition to an assessment of the physical activities involved in each remedial alternative, the 
determination of a “take” for each species has considered a number of other relevant factors, including: the 
extent of actually suitable habitat for the subject species that would be affected by the alternative; the timing 
of the remedial activities as they would relate to the life-cycle requirements of the subject species; and 
potential indirect effects of the alternative that could result in harm to the subject species (e.g., alteration of 
the hydrology of the area, elimination of vegetation or hardening of a riverbank essential to a life-cycle 
requirement, increased colonization of invasive species resulting in a deterioration of habitat suitability), to 
the extent relevant to the applicable definition of a take.   

Assessment of Impact to Local Populations 

For each species for which it was determined that a given alternative would cause a take, an evaluation 
was then conducted to determine whether the activities and indirect effects of these activities constituting a 
take would impact a significant portion of the local population.  As noted above, this evaluation was 
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performed to provide additional information on the extent and significance of the adverse ecological impacts 
of the alternative.  These assessments required consideration of a number of key factors, discussed below.  

Extent of Local Population.  The initial factor requiring consideration in this evaluation is the extent of the 
local population.  In the March 2009 MESA assessment, the local population of each species was 
considered to be that which is situated within the mapped Priority Habitat area(s) defined by NHESP for 
Reaches 5 and 6 (including any portions of that mapped habitat located outside the 1 mg/kg isopleth that 
marks the lateral boundary of the PSA).  In its review of that assessment, NHESP asserted (and EPA 
reiterated in its January 15, 2010 conditional approval letter for the 2009 Work Plan) that this constitutes an 
“overly narrow” definition of the local population in many cases.     

As part of the current assessment, the extent of the local population or populations of each subject species 
(including those identified by NHESP) was evaluated, considering the Priority Habitat mapping, available 
literature regarding the species’ documented movement, dispersal, and foraging characteristics, average 
home range, and typical degree of interconnectedness among proximate populations of that species, as 
well as site-specific habitat characteristics that might either connect or separate known occurrences and/or 
populations.  In general, in the absence of other site-specific or species-specific factors, since (as described 
above) Priority Habitat represents the geographic extent of habitat indicated by element occurrences of a 
species and specifically takes into account a species’ life-cycle needs, species-specific mapped Priority 
Habitat delineated by NHESP in a given stretch of river and floodplain is a reasonable approximation of the 
area used by or necessary to support a local population.  In many cases, that mapped Priority Habitat 
extends laterally well beyond the PSA and the Reach 7/8 floodplain, and the assessments in this Appendix 
have considered the full extent of those Priority Habitats.   

For most species with mapped Priority Habitat in Reaches 5 and/or 6, based on the location and extent of 
the Priority Habitat and the foraging and dispersal characteristics of the species, it appears that the 
longitudinal extent of the local population is also fairly represented by the mapped Priority Habitat area(s) in 
those reaches.  For example, for many such species, the Priority Habitat in that stretch is limited to a certain 
discrete area or areas with boundaries fully contained within that stretch, or there is no Priority Habitat for at 
least two miles downstream of Woods Pond Dam (thus indicating that the dam is a separation barrier 
limiting the extent of the local population); and, for animals, the individuals within that stretch would not be 
expected to traverse long distances to another Priority Habitat.  For such species, the downstream end of 
the mapped Priority Habitat in Reaches 5/6 marks the boundary of the local population.  In such cases, 
where there is additional mapped Priority Habitat for the species in Reaches 7 and/or 8, with a considerable 
separation distance from the upstream habitat(s), two local populations have been identified and evaluated 
– one upstream and one downstream of Woods Pond Dam.  Similarly, for species that have Priority Habitat 
only in the stretch downstream of Woods Pond Dam, it has generally been concluded that the extent of the 
local population is fairly represented by the mapped Priority Habitat area(s) between Woods Pond and 
Rising Pond Dams, unless there are specific circumstances indicating that the local population would 
extend beyond that mapped habitat or that there is more than one local population in that stretch.  On the 
other hand, if there are site-specific or species-specific considerations indicating that the local population 
may extend beyond the Priority Habitat in a given stretch, such as where contiguous Priority Habitat 
extends upstream of that stretch (e.g., for wood turtles) or where the species would be expected to traverse 
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long distances in foraging (e.g., for bald eagles), the local population has been defined to extend beyond 
the Priority Habitat in a given stretch.4     

Distribution of Species within Priority Habitat.  The assessment of the impact of a take on the local 
population(s) has considered, for each species, the potential distribution of the species within the mapped 
Priority Habitat.  NHESP asserted (and EPA again reiterated) that GE should not assume that a given 
species is equally distributed throughout the mapped Priority Habitat, since the actual distribution of a 
species may be clumped and habitat quality can vary considerably within the mapped Priority Habitat.  The 
assessments presented in this Appendix do not assume that the species is evenly distributed if there is a 
basis for further specification of the species’ distribution within the mapped Priority Habitat.  Rather, where 
the actual habitat in portions of the mapped Priority Habitat is not suitable for the species given its life-cycle 
characteristics, impacts on those habitat areas are considered to be of lesser or no significance to the local 
population despite NHESP’s inclusion of the area as Priority Habitat for that species.  For example, a plant 
or animal species that does not inhabit aquatic riverine habitat was assumed not to be present within the 
river, even if the river is within the applicable mapped Priority Habitat.  In addition, for those species for 
which GE has received additional information from NHESP regarding density within the mapped habitat 
(e.g., mustard white butterfly), such information has been used in the assessment for that species.  
Otherwise, since the actual distribution of a species (including potential clumping) within the mapped 
Priority Habitat is unknown, it has been assumed that the species could be present anywhere within the 
suitable habitat that falls within the Priority Habitat; and that assumption was used in assessing potential 
impacts on the local population. 

Magnitude of Impact.  In this Appendix (as in the 2009 MESA assessment), a number of quantitative and 
qualitative factors, including, but not limited to, the proportion of Priority Habitat affected under a remedial 
alternative, have been considered in evaluating whether activities constituting a take would impact a 
significant portion of the local population.  In its review of the 2009 MESA assessment, NHESP asserted 
that GE should not assume that an impact on greater than 20% of the acreage of the Priority Habitat for a 
given species would necessarily result in an impact to a significant portion of the local population of that 
species.  However, GE did not make such an automatic assumption in its prior assessment and has not 
done so in the current evaluations.  Rather, the percentage of impact on Priority Habitat has been used only 
as an initial guideline, considered together with the particular characteristics of the species, the suitability of 
various portions of the mapped Priority Habitat, and other relevant factors.  Each species-specific 
assessment reviews the qualitative as well as quantitative considerations underlying the findings regarding 
whether a particular alternative would impact a significant portion of the species’ local population. 

For example, for a plant species that does not normally inhabit riverine areas, even a large impact on the 
riverine portion of the mapped Priority Habitat has not been considered to affect a significant portion of the 
local population.  Conversely, an impact to a discrete set of vernal pools that constitute a small portion of 
the overall Priority Habitat of a species that inhabits such pools was considered significant if the vernal pool 
provides breeding habitat for the subject species.  In addition, for species that are likely to use the 
riverbank, stabilization of riverbank areas has been considered separately from the proportion of overall 

                                                 
4  NHESP has suggested that, notwithstanding its discrete Priority Habitat mapping, local populations of “many” of the 
subject listed species should be more broadly defined as encompassing the entire Housatonic River or river basin.  As 
discussed above, and based on the evaluations undertaken for this Appendix, this is inconsistent with the evidence 
respecting most of the state-listed species studied.   
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Priority Habitat impact.  For example, stabilization of more than 82,000 linear feet of riverbank habitat 
through the wood turtle Priority Habitat has been taken into account in evaluating the impact on the local 
wood turtle population even if the associated sediment remediation would affect a small percentage of the 
overall wood turtle Priority Habitat.  

Habitat Management/Restoration Actions.  Finally, in evaluating whether a given remedial alternative would 
impact a significant portion of the local population, consideration has been given to the habitat restoration 
components of the alternative, including those relating to state-listed species (as described in the 
restoration methods subsections of Section 5.3 of the Revised CMS Report).  Thus, to the extent that such 
measures would reduce or mitigate the impacts, they have been considered in these population impact 
assessments.  
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Table 1.  State-Listed Species with Priority Habitat in Reaches 5 Through 8 (Per 2010 NHESP Mapping) 

Common Name 
Animal (A) 
or Plant (P)

MESA 
Status*

Total Priority Habitat (Acres) 
Reaches 5 & 6 Reaches 7 & 8 

Total Priority 
Habitat PSA 

Total Priority 
Habitat 

100-Year 
Floodplain

American Bittern A E 501 249 120 116 
Arrow Clubtail A T 923 716 730 571 
Bald Eagle A E 187 136 0 0 
Black Maple P SC 58 55 0 0 
Bristly Buttercup P SC 30 30 0 0 
Brook Snaketail A SC 205 158 173 156 
Bur Oak P SC 454 250 24 19 
Climbing Fumitory P SC 0 0 1 0 
Common Moorhen A SC 427 297 10 9 
Creeper A SC 0 0 103 102 
Crooked-stem Aster P T 15 12 0 0 
Culver's-root P T 1 < 1 0 0 
Dion Skipper A T 0 0 103 92 
Dwarf Scouring-rush P SC 0 0 20 4 
Fen Cuckoo Flower P T 2 0 0 0 
Fen Sedge P SC 0 0 1 0 
Foxtail Sedge P T 137 66 0 0 
Frank's Lovegrass P SC 0 0 25 25 
Ginseng P SC 0 0 7 < 1 
Gray's Sedge P T 148 118 0 0 
Great Blue Lobelia P E 0 0 < 1 0 
Hairy Wild Rye P E 27 19 0 0 
Handsome Sedge P T 0 0 1 0 
Hemlock Parsley P SC 18 0 0 0 
Intermediate Spike-sedge P T 275 267 33 33 
Jefferson Salamander A SC 105 40 417 81 
Longnose Sucker A SC 0 0 109 105 
Long-styled Sanicle P T 34 0 123 7 
Mustard White A T 1636 899 0 0 
Narrow-leaved Spring Beauty P E 22 18 0 0 
Ogden's Pondweed P E 0 0 2 2 
Ostrich Fern Borer Moth A SC 196 176 169 149 
Pale Green Orchis P T 0 0 17 17 
Purple Clematis P SC 0 0 113 0 
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Common Name 
Animal (A) 
or Plant (P)

MESA 
Status*

Total Priority Habitat (Acres) 
Reaches 5 & 6 Reaches 7 & 8 

Total Priority 
Habitat PSA 

Total Priority 
Habitat 

100-Year 
Floodplain

Rapids Clubtail A T 208 166 0 0 
Riffle Snaketail A T 147 112 0 0 
Sedge Wren A E 0 0 8 8 
Skillet Clubtail A SC 0 0 265 161 
Smooth Rock-cress P T 0 0 1 0 
Spine-crowned Clubtail A E 351 252 0 0 
Straight-leaved Pondweed P E 21 0 0 0 
Stygian Shadowdragon A SC 0 0 650 469 
Triangle Floater A SC 20 19 96 96 
Tuckerman's Sedge P E 1 1 4 0 
Wapato P T 390 381 0 0 
Water Shrew A SC 41 39 0 0 
White Adder's-mouth P E 37 2 0 0 
Wood Turtle A SC 1375 744 984 462 
Zebra Clubtail A SC 912 707 690 531 

 
*  Listed per MESA (G.L. c. 131A) section 4 as Endangered (E), Threatened (T), or Species of Special Concern (SC) 

Note:  In addition to the species listed above, four additional state-listed rare species were observed by Woodlot 
Alternatives (2002) within the PSA during its ecological surveys.  Those species are northern harrier, sharp-shinned 
hawk, northern parula, and backpoll warbler.  However, NHESP has not mapped Priority Habitat for these species 
within Reaches 5, 6.,7, or 8, and hence assessments have not be conducted for these species. 
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A. Wood Turtle (Glyptemys insculpta) MESA Assessment 

A-1. Summary of Species Life Cycle and Habitat Requirements 

Wood turtles (Glyptemys insculpta) are found in both aquatic and terrestrial habitats.  The wood turtle is a 
Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). 
While these turtles require clear, moving water, such as rivers, streams and creeks, they also utilize a variety 
of shallow wetlands, such as swamps, bogs, and seasonal pools.  Wood turtles use a wide variety of 
terrestrial habitats and generally prefer a mosaic of different community types located near the water.  Wood 
turtles require this wide range of habitats for food availability, thermoregulation, nesting and overwintering.  
They also use emergent logs or grassy, sandy, and muddy banks for basking.  

During the summer months, wood turtles feed in wet meadows, early successional fields, hayfields, and 
forests.  They are opportunistic omnivores, with a diet consisting of both plant and animal matter that is 
consumed on land and in the water.  Wood turtles spend the winter hibernating within the stream and 
generally stay fully submerged from November until temperatures increase in the spring (typically mid-March 
to April).  The species may spend the winter alone or in communal hibernacula with several wood turtles.  
Wood turtles utilize a variety of areas such as undercut banks, deep pools, in-stream woody debris piles and 
logjams, small beaver impoundments, abandoned muskrat burrows and even exposed river bottom for winter 
hibernacula.  Wood turtles have shown extreme fidelity to use of the same habitat features year after year, 
such as basking on the same downed log along the riverbank or hibernating in the same logjam (IPFW 2004). 

Wood turtles emerge from the stream in mid-March to April depending on seasonal temperatures and begin 
using the surrounding terrestrial habitat close to the water’s edge for feeding and basking.  Although the peak 
mating activity occurs in the spring and fall, wood turtles are known to mate opportunistically throughout their 
activity period.  Copulation usually takes place within the water and a female may mate with multiple males 
over the course of the active season.  Nesting usually takes place in open areas with sand and gravel 
substrate (e.g., riverine point bars, exposed river banks, and abandoned gravel pits) during the month of 
June, and females may travel long distances in search of proper nesting areas, to which they also show high 
site fidelity from year to year.  Male wood turtles may remain along the river and its banks during the summer. 
The hatchlings emerge from the eggs in August and September.   

Wood turtles are very long-lived (may live up to 100 years in age), and they reach sexual maturity very slowly.  
Wood turtles utilize long segments of a river during their annual life-cycle; reported stream home range 
lengths in this region range from 200-20,000 feet, while reported maximum distances traveled from the river 
range from 13-3,000 feet (Jones 2009).  Smaller home ranges tend to occur in landscapes where early-
successional/disturbed habitats are abundant.  Wood turtles are also capable of lengthy migrations of six 
miles or more; however, these unusually lengthy movements are often associated with individuals displaced 
during severe floods that are attempting to return to their familiar habitats (Sweeten 2008, Jones 2009).  
Mortality rates through direct burial in sediment during such flood events, as well as mammalian predation or 
road mortality during subsequent return journeys, are common (Jones 2009).   

A-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from the NHESP, Priority Habitat of the wood turtle 
occurs in Reaches 5, 7 and 8.  No Priority Habitat is mapped in Reach 6, likely due to the effects of the 
Woods Pond dam, although this area also appears to contain suitable habitat (i.e., extensive areas of shrub 
swamp, wet meadow and emergent marsh) that is frequently used by this species for foraging.   

Within Reach 5, the mapped Priority Habitat includes all of Reach 5A, Reach 5B, and the northern half of 
Reach 5C, as shown on Figure A-1 at the end of this section.  Woodlot (2002) documented a number of wood 
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turtle observations in the vicinity of the confluence of the East and West Branches of the Housatonic River 
(the Confluence); and more recently, the NHESP has conducted radio-telemetry surveys of wood turtle 
movements in the area, which demonstrated that wood turtles move regularly from the main of the Housatonic 
River in the area of the Confluence into the upstream tributaries.  In addition, while the NHESP Priority 
Habitat mapping provided to GE did not extend upstream of the Confluence, NHESP comments on an earlier 
version of this assessment noted that wood turtle are present further upstream along both the East and West 
Branches.  Field observations and inspection of aerial photographs indicate that suitable wood turtle habitats 
occur for approximately 1400 linear stream-feet up the East Branch to Pomeroy Avenue, and for 
approximately 4000 linear stream-feet up the West Branch to South Street.  Therefore, this assessment has 
taken into account such additional wood turtle habitat extending above the Confluence adjacent to the 
mapped Priority Habitat in Reach 5.    

The total mapped Priority Habitat area of the wood turtle between the Confluence and Woods Pond 
comprises roughly 1,375 acres, with 744 acres located in the PSA, and the additional contiguous wood turtle 
habitat area along the East and West Branches above the Confluence comprises approximately 73 acres, 
resulting in a total of 1,448 acres of mapped and equivalent habitat in and contiguous to Reach 5.  (For 
purposes of this assessment, including for purposes of quantifying the areal extent of habitat impacted by 
remedial activities relative to total wood turtle habitat, the term “Reach 5” is used to encompass both the 
mapped Priority Habitat between the Confluence and Woods Pond and the contiguous habitat along the East 
and West Branches upstream of the Confluence.)  

In Reaches 7 and 8, two areas of mapped wood turtle Priority Habitat, totaling approximately 984 acres, occur 
at the lower end of Reach 7 and in Reach 8, as shown on Figure A-2.  The first area extends from the 
Housatonic River’s confluence with Hop Brook to approximately 3 miles downstream.  The second area 
begins at the Glendale Dam and extends approximately 4 miles downstream, through the end of Reach 8 at 
Rising Pond Dam.  

Nearly all of the mapped Priority Habitat in Reach 5, as well as portions of the Reach 7 mapped Priority 
Habitat provide suitable river bottom and bank habitat for a variety of life-cycle requirements of the wood 
turtle, including breeding, feeding, dispersal, and particularly overwintering.  River conditions are 
predominantly low to mid-gradient meandering flow over sandy bottom, with occasional gravel and cobble 
substrate in Reach 5A and siltier and muck conditions in areas of slower current in Reaches 5B and 5C.  
Riverbanks have variable characteristics, but many consist of sand/silt/muck deposits with significant 
overhanging mature woody vegetation and associated high-quality habitat features for the wood turtle (e.g., 
undercut banks, in-river debris piles and logjams).  While the significant mature woody vegetation on the 
riverbanks tends to grade into more shrub and herbaceous cover south of New Lenox Road, both the river 
bottom and banks in this area continue to offer suitable habitat for a variety of life-cycle requirements of the 
wood turtle, particularly for overwintering and foraging.   

Floodplain habitats in Reach 5 vary from mature transitional floodplain forest with interspersed areas of shrub 
swamp and vernal pools in Reaches 5A and 5B to a broader outwash plain in Reach 5C, with diverse 
bordering wetland communities interspersed with open early-successional habitats and agricultural fields and 
numerous headwater streams flowing to the Housatonic from the adjacent highlands.  All of these areas 
include a high density of cover types, which provide important habitat for protective cover, thermoregulation, 
migration, foraging, and overwintering for wood turtles.  In fact, these conditions in Reach 5C extend south of 
the mapped Priority Habitat to the downstream limit of Reach 5C. 

Mapped Priority Habitats located in the southern portion of Reach 7 and in Reach 8 typically exhibit a much 
narrower floodplain with steep side slopes and forested uplands and developed areas.  However, one major 
section of broad floodplain consisting of wet meadow, shallow emergent marsh, and agricultural areas occurs 
within the mapped Priority Habitat at the confluence with Hop Brook near South Lee.  This mosaic of diverse 
wetland habitats also provides particularly suitable foraging, cover, and dispersal habitat for the wood turtle.   
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Based on review of the Priority Habitat mapping, the distances between distinct mapped areas, ecological 
characteristics of the intervening landscape, and documented home ranges or dispersal distances for this 
species, two local populations of wood turtle have been identified and assessed in these sections of the 
Housatonic River corridor – one occurring in (and, as discussed above, upstream of) Reach 5 and a separate 
local population in Reaches 7 and 8.  These two areas of mapped habitats are separated by approximately 8 
miles of riparian corridor, including Woods Pond Dam, Columbia Mill Dam, downtown Lee, and Interstate 90.  
In addition, significant portions of the landscapes directly adjacent to the river in Reaches 7 and 8 are well 
developed on both sides of the river north of Interstate 90, and along the northern/western side of the river 
south of Interstate 90.  These features significantly reduce landscape connectivity and likely prevent 
movement or dispersal of wood turtles between the upper and lower mapped Priority Habitat areas. The local 
population of wood turtles in Reach 5 consists of those present within the 1375 acres of mapped Priority 
Habitat in Reaches 5A, 5B, and 5C, plus the 73 acres of contiguous wood turtle habitat above the Confluence 
(a total of 1448 acres).  The local population of wood turtles in Reaches 7 and 8 consists of those present 
within the 984 acres of wood turtle Priority Habitat mapped in these reaches.  Because wood turtles tend to 
use a wide variety of habitats, the distribution of the wood turtles throughout each of these habitat areas has 
been assumed to be uniform.   

A-3. Impacts of Remedial Alternatives on Wood Turtle Habitat 

A-3-1.  Impacts to Wood Turtle Habitat from Individual Sediment and Floodplain Alternatives 

Table A-1 summarizes the areal extent of work within the wood turtle habitat in Reach 5 for all the remedial 
alternatives.  SED 1 involves no action, and SED 2 is limited to monitored natural recovery (MNR).  SED 3 
through SED 9 would result in impacts to mapped wood turtle habitat ranging from 121 to 196 acres, including 
impacts from in-river remediation and access roads and staging areas.  SED 10 would disturb a much smaller 
amount of riverine habitat (42 acres) compared to SED 3 through SED 9.  In addition to river bottom and 
backwater impacts, stabilization/remediation of riverbanks would also alter Priority Habitat in Reach 5.  SED 3 
through SED 9 would impact a total of approximately 82,700 linear feet of riverbank in mapped Priority Habitat 
(all of the riverbank habitat in Reaches 5A and 5B), and SED 10 would impact approximately 8,600 linear feet 
of riverbank with the Priority Habitat.   

Impacts from floodplain alternatives in Reach 5 are greatest in Reach 5A and generally decrease with 
distance from the Confluence.  FP 1 involves no action.  FP 2 and FP 9 would impact approximately 22 and 
25 acres of mapped wood turtle Priority Habitat, respectively.  These alternatives would not directly impact 
vernal pool habitat, which provides important foraging, hydration, and thermoregulation habitats for the wood 
turtle.  FP 3, FP 4, and FP 5 would impact approximately 65 to 96 acres of wood turtle habitat.  Impacts under 
these alternatives would occur primarily within mature floodplain/wetland forest, shrub habitats adjacent to 
backwater pond areas, and wet meadow/emergent marsh habitats, most of which directly border the river.  In 
addition, these alternatives would involve remediation of numerous vernal pool areas and require temporary 
river crossings at several locations.  FP 6 and FP 7 would impact more than 200 acres of wood turtle Priority 
Habitat.  Under these alternatives, soil removal and stabilization would occur over a substantial portion of the 
forested floodplain and would require construction of an extensive network of access roads and staging 
areas.  Extensive areas of deep and shallow marshes, shrub swamps, wet meadows, and numerous vernal 
pools would also be impacted under FP 6 and FP 7.  FP 8 would impact 128 acres of wood turtle Priority 
Habitat, less than FP 6 and FP 7, but still considerably more than FP 2 through FP 5 and FP 9.   
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Table A-1.  Impacts to Wood Turtle Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat2 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 41.4 -- 2.9 -- 44.3 52.0 22.3 2.2 -- 76.5 120.7 8% 
SED 4 45.4 29.6 26.0 -- 101.0 51.9 24.8 2.4 -- 79.2 180.2 12% 
SED 5 45.4 29.6 26.0 -- 101.0 51.9 24.8 4.1 -- 80.8 181.8 13% 
SED 6 47.5 33.8 33.1 -- 114.5 51.9 24.9 0.6 -- 77.4 191.9 13% 
SED 7 47.5 33.8 33.1 -- 114.5 51.9 24.8 0.6 -- 77.4 191.8 13% 
SED 8 47.8 35.7 35.4 -- 118.9 51.9 24.8 0.6 -- 77.4 196.3 14% 
SED 9 47.5 33.8 33.1 -- 114.4 21.1 9.8 0.1 -- 31.1 145.5 10% 
SED 10 20.8 -- -- -- 20.8 16.6 4.1 -- -- 20.7 41.6 3% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 9.1 0.8 0.4 -- 10.3 7.3 3.1 0.6 -- 11.0 21.3 2% 
FP 3 23.2 9.0 6.7 -- 38.9 15.4 7.7 2.8 -- 26.0 64.9 5% 
FP 4 39.8 15.9 10.5 -- 66.2 16.3 9.9 3.4 -- 29.6 95.8 7% 
FP 5 27.4 10.7 17.4 -- 55.5 10.9 7.7 2.9 -- 21.6 77.1 5% 
FP 6 82.1 54.3 35.7 -- 172.2 14.4 12.2 4.3 -- 31.0 203.1 14% 
FP 7 144.0 71.2 41.4 -- 256.6 14.5 10.8 4.2 -- 29.5 286.1 20% 
FP 8 51.1 22.3 21.3 -- 94.6 18.5 10.7 4.0 -- 33.2 127.8 9% 
FP 9 9.6 1.7 0.6 -- 11.9 8.1 3.2 1.4 -- 12.7 24.5 2% 

1. In addition to the impacts listed in this table, SED 3 through SED 9 would require 82,686 linear feet of riverbank 
stabilization/remediation within wood turtle Priority Habitat and SED 10 would require 8,559 linear feet of riverbank 
stabilization/remediation within wood turtle Priority Habitat. 

2. Includes 1,448 acres of wood turtle habitat in and contiguous to Reach 5, consisting of 1,374 acres Priority Habitat 
between the Confluence and the Woods Pond Dam and 73 acres of habitat upstream of the Confluence.   

 

The in-river sediment removal and backfill/capping activities, as well as the riverbank stabilization work, would 
adversely affect numerous habitat functions for the wood turtle.  As noted above, this species tends to spend 
the winter in a variety of areas, using muddy banks, stream bottoms, deep pools, in-stream woody debris 
piles, and abandoned muskrat burrows for winter hibernacula, and potentially using large sandy to gravelly 
riverine point bars as critical nesting habitat.  Accordingly, excavation and/or removal of these habitat features 
would have a severe adverse effect on the wood turtles’ habitat, particularly since this species tends to exhibit 
extreme site fidelity to such habitat features.  Further, because sandy stream bottoms are preferred by wood 
turtles, heavy armoring with stone would reduce the suitability of these areas for overwintering by wood 
turtles.  In addition, the performance of construction activities during the winter or during nesting season has a 
strong probability of causing direct mortality of any individuals in the area of work.  Moreover, given this 
species’ extreme site fidelity, removal of their hibernacula or nesting locations and alteration of access to and 
from the river could also result in direct mortality when individuals are forced to migrate across the landscape 
in search of new suitable hibernation areas.  
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Floodplain soil removal activities, as well as access road and staging area construction in the floodplain, 
would result in direct alteration of wood turtle habitat in the floodplain due to the removal of vegetative cover.  
Such clearing would also result in significant long-term fragmentation of the habitat area.  In addition, 
construction equipment such as truck traffic poses a direct mortality threat to wood turtles crossing access 
roads.  The open, exposed areas resulting from clearing for soil removal and/or access road/staging area 
construction  may attract females for nesting, with subsequent construction vehicles impacting the females 
and/or their deposited eggs, and would also likely result in substantially greater risk to the local population 
from predatory species such as raccoons and skunks.  These disturbances would also pose a high potential 
for colonization of invasive plant species, which would lead to deterioration in the habitat quality for the wood 
turtle.  

The Housatonic River upstream of Woods Pond, including Reach 5 and contiguous portions of the river’s East 
and West Branches, functions as a largely continuous corridor providing a unique secluded stretch of diverse 
riverine and wetland/floodplain habitats that offer excellent conditions for the wood turtle.  There are no 
comparable riverine/floodplain habitat conditions within the region that offer similar refuge for this species.  
The impacts of SED 3 through SED 9 and FP 3 through FP 8, as described above, would severely impair the 
capacity of this valuable river corridor to support wood turtle habitat functions. 

Table A-2 summarizes the impacts of the remedial alternatives within mapped wood turtle Priority Habitat in 
Reaches 7 and 8.  In those reaches, there would not be any remediation activities or associated access 
road/staging area impacts within wood turtle habitat under SED 1 through SED 4 or SED 10.  SED 5 would 
impact approximately 42 acres of wood turtle habitat within Rising Pond (i.e., Reach 8).  SED 6 through 
SED 9 would impact mapped wood turtle habitats in the Willow Mill Dam and Glendale Dam impoundments 
and in Rising Pond, with total impacts of approximately 53 acres.    

In Reach 7, none of the floodplain alternatives would impact the mapped Priority Habitat in Reaches 7 and 8 
except for FP 7, which would impact 21 acres of such habitat in the Reach 7 floodplain.  The impacts of FP 7 
within these areas would be similar to those described above for the Reach 5 floodplain.    

Table A-2.  Impacts to Wood Turtle Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 
Impacted Area (acres) - Remediation

Impacted Area (acres) - 
Staging/Access 

Grand 
Total 

(Acres) 

% of Total 
Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- 41.4 41.4 -- 0.3 0.3 41.7 4% 
SED 6 -- -- 7.7 1.5 41.4 50.7 1.7 0.3 2.0 52.6 5% 
SED 7 -- -- 7.8 1.5 41.5 50.9 1.7 0.3 2.0 52.8 5% 
SED 8 -- -- 7.7 1.5 41.4 50.7 1.7 0.3 2.0 52.6 5% 
SED 9 -- -- 7.7 1.5 41.4 50.7 1.6 0.3 1.9 52.5 5% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 3 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 4 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 18.8 -- 18.8 2.6 -- 2.6 21.4 2% 
FP 8 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 9 -- -- 0.0 -- -- 0.0 0.0 0% 
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A-3-2.  Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the wood turtle.  Those impacts are shown in Tables A-3 and A-4 (except for 
the combination of SED 2/FP 1, which does not involve any remedial construction activities).  Assessment of 
the impacts of these sediment and floodplain alternative combinations is particularly important for a species 
such as the wood turtle that inhabits both aquatic and terrestrial areas. 

In Reach 5, total impacts to Priority Habitat of the wood turtle would vary greatly among alternative 
combinations, ranging from approximately 61 acres (4% of the Priority Habitat) under SED 10/FP 9 to 
approximately 433 acres (32% of the Priority Habitat) under SED 8/FP 7. In addition, these combinations of 
alternatives, with the exception of SED 10/FP 9, would impact approximately 82,700 linear feet of riverbank 
habitat (all of the riverbank habitat in Reaches 5A and 5B).  Riverbank stabilization/remediation would be 
considerably reduced under SED 10/FP 9, which would involve approximately 8,600 linear feet of impacts. 

In Reaches 7 and 8, no impacts would occur under SED 3/FP 3 and SED 10/FP 9.  Impacts under the 
remaining combinations would range from approximately 42 acres (4% of the Priority Habitat) under 
SED 5/FP 4 to 74 acres (8% of the Priority Habitat) under SED 8/FP 7.   

Table A-3. Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access/ 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 64.6 9.0 9.6 -- 85.3 168.5 12% 
SED 5/FP 4 85.2 45.4 36.5 -- 85.3 252.4 17% 
SED 6/FP 4 87.3 49.7 43.6 -- 82.5 263.1 18% 
SED 8/FP 7 190.0 106.3 75.8 -- 60.6 432.7 30% 
SED 9/FP 8 98.6 56.1 54.4 -- 50.9 260.0 18% 

SED 10/FP 9 30.4 1.7 0.6 -- 28.3 61.1 4% 

*  Includes 1448 acres of wood turtle habitat in and contiguous to Reach 5, consisting of 
1374-acre Priority Habitat between the Confluence and the Woods Pond Dam and 73 
acres of habitat upstream of the Confluence.   

Note:  Riverbank stabilization/remediation would impact 82,686 linear feet of riverbank for 
all alternative combinations except for SED10/FP9, which would require 8,559 linear feet 
of riverbank stabilization/remediation within wood turtle Priority Habitat. 
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Table A-4. Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access/ 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 7 8 

SED 3/FP 3 -- -- 0.0 0.0 0% 
SED 5/FP 4 -- 41.4 0.3 41.7 4% 
SED 6/FP 4 9.2 41.4 2.0 52.6 5% 
SED 8/FP 7 28.0 41.4 4.6 74.0 8% 
SED 9/FP 8 9.2 41.4 1.9 52.5 5% 
SED 10/FP 9 -- -- 0.0 0.0 0% 

* Includes 984-acre Priority Habitat between Woods Pond Dam and Rising Pond Dam.   
 

A-3-4.  Impacts to Wood Turtle Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
wood turtle have also been evaluated (except for TD 1, the off-site disposal alternative).  These impacts are 
shown in Table A-5.  TD 2 would not impact wood turtle Priority Habitat.  TD 3 would impact wood turtle 
Priority Habitat in Reach 8 from the construction of an Upland Disposal Facility at the identified location west 
of the Rising Pond under the maximum volume scenario only.  The construction of a facility at this location 
under the maximum volume scenario would impact approximately 25 acres (3% of the Priority Habitat in 
Reaches 7 and 8) of wood turtle Priority Habitat in an area of forested upland.  No impacts to wood turtle 
Priority Habitat would occur under alternative TD 3 if the minimum volume option were constructed at the 
Rising Pond site or if an Upland Disposal Facility were constructed at the identified Woods Pond or Forest 
Street locations, as these areas are not within mapped Priority Habitat for this species. 

TD 4 and TD 5  would involve treatment of removed sediments and soils through chemical extraction or 
thermal desorption at a facility that would be located in an existing open field just south of New Lenox Road.  
Construction of this facility would impact approximately 6 acres of mapped wood turtle Priority Habitat in 
Reach 5B (less than 1% of the Priority Habitat in Reach 5).  This work would occur in wet meadow habitat 
which could be used by the wood turtle for foraging. 

Table A-5. Impacts to Wood Turtle Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition 
Location 

Extent of Impacts 
(acres)  

TD 2 

BWL - 07 None 
BWL - 09 None 

Woods Pond A None 
Woods Pond B None 

TD 3 

Woods Pond None 
Forest Street None 

Rising Pond (minimum 
volume scenario) None 

Rising Pond (maximum 
volume scenario) 25 (Reach 8) 

TD 4 and TD 5 Off New Lenox Road 5.7 (Reach 5B) 
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A-4. Assessment of Take of Wood Turtle 

The attached tables – Table A-6 for the sediment alternatives, Table A-7 for the floodplain alternatives, 
Table A-8 for the selected combinations of sediment and floodplain alternatives, and Table A-9 for the 
treatment/disposition alternatives – identify, for each alternative (or combination): (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.    

In considering these issues, several factors should be noted about wood turtle populations.  As noted by 
NHESP in its fact sheet on this species (NHESP 2007), wood turtle “hatchling and juvenile survival is very low 
and the time to sexual maturity is long.  These characteristics are compensated by adults living a long time 
and reproducing for many years.  Adult survivorship must be very high to sustain a viable population.  These 
characteristics make the wood turtle vulnerable to human disturbances.”  Research has demonstrated that 
even indirect human effects are a threat to wood turtle populations.  In a 20-year study in Connecticut there 
was a demonstrated decrease in wood turtle populations by increased recreational use of protected turtle 
habitat (Garber and Burger 1995).  Even within a protected park, secondary effects of human use were 
enough to adversely affect the wood turtle population.  Habitat modification, vehicular-based mortality, and 
increased predation from invasive species such as raccoons and skunks (whose populations increase with 
increasing human disturbance) are considered factors in the reduction of wood turtle populations.  Habitat 
fragmentation and modifications are considered primary threats to wood turtle populations.   

As shown in Table A-6, all of the sediment alternatives (except SED 1 and SED 2) would result in a take of 
the wood turtle in Reach 5.  As discussed above, the in-river sediment removal and capping/backfill activities, 
in conjunction with the riverbank stabilization work, would affect winter hibernation habitats and reduce 
access to and from the river.  Removal of dense shrub and wet meadow vegetation would reduce foraging 
opportunities, protective cover, and opportunities for thermoregulation for wood turtles.  Aside from habitat 
impacts, there is also a strong probability of direct mortality of individuals by heavy equipment use within 
critical habitats and truck trafficking along constructed access routes.  For example, males of the species 
typically remain along the river and its banks during the summer and would be particularly prone to direct 
mortality as well as impacts associated with habitat loss.   

SED 3 through SED 9 would impact a significant portion of the local wood turtle population upstream of 
Woods Pond.  These alternatives would impact 8 to 14% of available river bottom habitat and 82,700 linear 
feet of riverbank habitat in that area.  The resulting loss of critical habitat features such as communal 
hibernacula, breeding, nesting, and foraging areas, as well as the potential for direct mortality during 
construction activities or when individuals migrate across the landscape in search of new suitable hibernation 
area, would result in an impact on a significant portion of the local population.  Although SED 10 would result 
in a take of wood turtles in Reach 5, it is unlikely that this alternative would impact a significant portion of the 
local population because less than 3% of the river bottom habitat would be impacted and riverbank alteration 
would be reduced to approximately 8,600 linear feet and would focus on eroded outer cut-banks that typically 
are not ideal hibernation habitat for the wood turtle due to higher water velocities.  

In Reaches 7 and 8, there would be no impacts on wood turtle Priority Habitat under SED 1 through SED 4 
and SED 10.  However, SED 5 through SED 9 would result in a take by significantly reducing or eliminating 
the capacity of the affected areas to provide critical habitat functions for the wood turtle or through direct 
mortality of individuals during construction and truck traffic along constructed access routes.  Because these 
alternatives would impact 5% or less of the wood turtle Priority Habitat in Reaches 7 and 8, it is unlikely that 
they would impact a significant portion of the local population.    

As shown in Table A-7, all of the floodplain alternatives (except FP 1) would result in a take of the wood turtle 
in Reach 5 due to substantial alteration of wood turtle Priority Habitat through clearing, grubbing, soil 
excavation, backfilling, construction equipment access and operation, sediment stockpiling, and related 
activities.  Wood turtle functions adversely impacted under these floodplain alternatives would likely include 
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foraging, breeding, nesting, and thermoregulation.  In addition, the seasonal patterns of wood turtle 
movements across varied habitats and over considerable distances make avoidance of direct mortality to 
wood turtles during construction activities particularly difficult.  Exposed areas associated with construction 
areas may also attract females for nesting, with subsequent construction vehicles impacting either or both the 
females or the deposited eggs.  This work also poses a high potential for colonization of invasive plant 
species, which would lead to a deterioration in the habitat quality for the wood turtle.  

Due to the limited extent of impacts under FP 2 and FP 9 in Reach 5 (2% of the wood turtle habitat), these 
alternatives would not impact a significant portion of the local population.  Greater impacts would occur under 
FP 3, FP 4, FP 5 and FP 8 (approximately 5 to 7% of the wood turtle habitat upstream of Woods Pond).  This 
work would fragment the landscape, would impact critical foraging, nesting, breeding and thermoregulation 
habitats, and would likely result in direct mortality to individual wood turtles.  Given these impacts, together 
with the exceptional quality and diversity of the habitats that would be disturbed, as well as the central 
location of the disturbances through the core of the wood turtle Priority Habitat in Reach 5, it is likely that 
these alternatives would impact a significant portion of the local population.  FP 6 and FP 7 would impact a 
significant portion of the local wood turtle population due to their impact on an extensive and central portion of 
wood turtle Priority Habitat in Reach 5.  The impacts would occur over 14% and 21% of the wood turtle 
habitat in this segment of the floodplain, and include areas of diverse floodplain wetland communities, 
including forested wetlands, shrub and emergent wetlands, vernal pools, and backwater habitats. 

In Reaches 7 and 8, the only floodplain alternative that would result in a take of wood turtle is FP 7.  However, 
because this work is limited to only about 2% of the Priority Habitat, FP 7 would not impact a significant 
portion of the local population in those reaches.     

As shown in Table A-8, the combinations of sediment and floodplain alternatives would result in greater 
impacts to the wood turtle habitat in Reach 5 than the individual sediment and floodplain alternatives because 
all aspects of the wood turtle’s annual life cycle would be impacted.  Not only would riverine habitats (e.g., 
river bottom, riverbanks, and riverine point bars) used primarily during the fall and winter months be impacted, 
but critical areas of the adjacent floodplain (e.g., forested uplands and wetlands, shrub and emergent 
wetlands, and vernal pools) used throughout the spring and summer would also be lost.  In addition, under 
the combinations of alternatives, it would be more difficult to schedule timing of remediation activities to avoid 
direct mortality of individual wood turtles.  For example, in an effort to avoid or minimize direct mortality during 
remediation within the river and its banks, work might be scheduled during the wood turtle’s active season 
when they are more likely to be in the adjacent floodplain.  However, because wood turtles exhibit extreme 
site fidelity for overwintering sites, additional mortality is likely when turtles are forced to make late season 
movements in search of new suitable overwintering areas.  Mortality can result from exposure to the 
elements, predation from larger mammals (e.g., raccoons, coyotes), and car strikes when crossing roads.  

Therefore, all of these combinations of alternatives would result in a take of the wood turtle, and all of them 
except SED 10/FP 9 would impact a significant portion of the local population upstream of Woods Pond.  
Because habitat impacts in Reach 5 would be greatly reduced in extent under SED 10/FP 9 (affecting 4% of 
the total wood turtle habitat upstream of Woods Pond and a much smaller extent of the riverbank than the 
other combinations), and are not continuous throughout the Reach 5 corridor, it is unlikely that this 
combination would impact a significant portion of the local population.  In Reaches 7 and 8, all of the 
combinations of alternatives except SED 3/FP 3 and SED 10/FP 9 would result in a take of the wood turtle for 
similar reasons to those discussed above.  SED 8/FP 7, which would affect 8% of the Priority Habitat in those 
reaches, could potentially impact a significant portion of the local population in Reaches 7 and 8.  The 
remaining combinations of alternatives would impact 5% or less of that habitat and thus would be unlikely to 
affect a significant portion of the local population in Reaches 7 and 8.      

As shown in Table A-9, the treatment/disposition alternatives with impacts on mapped wood turtle Priority 
Habitat are TD 3 (only under the maximum volume configuration at the Rising Pond site), TD 4, and TD 5.  
For TD 3, the maximum volume configuration of an Upland Disposal Facility at the Rising Pond Site would 
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impact forested upland areas west of Rising Pond and would result in a take of wood turtles in those areas.  
However, these impact areas are relatively small and localized in relation to the 984 acres of overall wood 
turtle Priority Habitat in Reaches 7 and 8 (i.e., affecting less than 3% of that habitat), and therefore would not 
impact a significant portion of the local population.  (The minimum configuration at that site and the 
construction of a disposal facility at the Woods Pond and/or Forest Street sites would not impact wood turtle 
Priority Habitat.)  For TD 4 and TD 5, the construction of a treatment facility would affect Priority Habitat in 
Reach 5 in an existing field east of the Housatonic River and south of New Lenox Road.  These alternatives 
would result in a take, but would not impact a significant portion of the local population as they would affect 
only about 0.3% of the habitat upstream of Woods Pond.   

Although habitat restoration measures could include efforts to create potential hibernacula, using root wads or 
logs embedded in the river and riverbank at selected locations, such actions would not eliminate the takes.  
Nor would they change the above conclusions regarding the extent of population impacts.  This is because 
the long-term capacity of this habitat to support wood turtle overwintering would be compromised by the 
remediation activities.  In particular, the bank stabilization work would reduce the overall availability of 
surfaces conducive to future creation of hibernacula by wood turtles and, along with the reduction in adjacent 
forest cover, would severely reduce future inputs to the river of coarse woody debris, which provides 
important overwintering habitat structure for the wood turtle.  In fact, since the stabilized banks would be 
devoid of large trees, the inputs of course woody debris from those banks would be largely eliminated.    

References: 

Garber and Burger. 1995. A 20-year study documenting the relationship between turtle decline and human 
recreation. Ecological Applications 5(4): 1151-1162.  

Harding, J. H. and T.J. Bloomer. 1979.  The Wood Turtle, Clemmys insculpta….a natural history.  Bulletin of 
the New York Herpetological Society 15(1): 9-26. 

IPFW. 2004.  Wood turtle (Glytemys insulpta) identification, status, ecology, and conservation in the Midwest.  
Indiana Univ.-Purdue Univ, Center for Reptile and Amphibian Conservation and Management. 

Jones, M. T. 2009. Spatial ecology, population structure, and conservation of the wood turtle, Glyptemys 
insculpta, in central new england.  Ph.D. Dissertation. University of Massachusetts, Amherst, MA. 

NHESP.  2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as published 
in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
Program. Westborough, MA. 

NHESP. 2007. Fact Sheet for Wood Turtle (Glyptemys insculpta). Natural Heritage and Endangered Species 
Program, Westborough, MA 

Sweeten, S.E. 2008. Home range, hibernacula fidelity, and best management practices for wood turtles 
(Glyptemys insculpta) in Virginia. Unpubl. M.S. thesis; James Madison University. 

Woodlot Alternatives. 2002.  Ecological Characterization of the Housatonic River.  Environmental 
Remediation Project: GE/Housatonic River Project, Pittsfield, Massachusetts. Topsham, ME. 

 

 



Wood Turtle 
MESA Assessment 

 A-11 October 2010 

Table A-6. Assessment of Take of Wood Turtle under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action. NA 

SED 2 No due to monitored natural recovery only.  NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  These alternatives would 
directly impact 44 to 119 acres of in-stream 
habitat and ~ 82,700 linear feet of riverbank 
within Priority Habitat.  Stream bottom 
sediments, muddy banks, riverine point 
bars, deep pools, in-stream woody debris 
jams, and abandoned muskrat burrows – all 
of which provide critical habitat functions 
including hibernation, foraging, basking, 
nesting, protective cover and 
thermoregulation – would be significantly 
reduced or lost all together.  Floodplain 
alterations for access road and staging 
area construction would result in direct 
mortality to individuals and significant long-
term fragmentation of the habitat area.   
 
No in Reaches 7 and 8 under SED 3 and 
SED 4, since these alternatives would not 
involve work in wood turtle Priority Habitat 
in those reaches.    
 
Yes in Reaches 7 and 8 under SED 5 
through SED 9.  These alternatives would 
impact from 42 to 53 acres of wood turtle 
Priority Habitat, significantly reducing or 
eliminating the capacity of these affected 
areas to provide critical habitat functions for 
the wood turtle and potentially causing 
direct mortality to some turtles.    

Yes in Reach 5.  The direct adverse 
effects on a substantial amount of wood 
turtle habitat (8 to 14% of the total habitat 
upstream of Woods Pond, plus over 
82,000 linear feet of riverbank impacts), 
including the loss of many critical habitat 
features as well as the likelihood of direct 
mortality, are sufficiently extensive to 
impact a significant portion of the local 
population.   
 
 
 
 
 
 
 
NA for SED 3 and SED 4 in Reach 7 and 
8, as no work would occur in wood turtle 
Priority Habitat. 
 
 
Unlikely for SED 5 through SED 9 in 
Reaches 7 and 8, as impact areas are 
relatively small and localized in relation to 
overall wood turtle habitat (less than 5% 
of total mapped Priority Habitat).   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  This alternative would 
alter 42 acres of Priority Habitat (mainly in 
Reach 5A) through excavation of river 
sediments and construction of access 
roads and staging areas, and ~ 8,600 linear 
feet of riverbank habitats through bank 
stabilization.  These impacts would likely 
result in direct mortality to individuals and 
would significantly reduce or remove the 
capacity of these affected areas to provide 
critical habitat functions for the wood turtle 
as described above in SED 3 through 
SED 9.   
 
No in Reaches 7 and 8, since this 
alternative would not involve work in wood 
turtle Priority Habitat.   

Unlikely in Reach 5.  This alternative 
would impact only 3% of the wood turtle 
habitat upstream of Woods Pond (mainly 
in Reach 5A), and riverbank impacts 
would be greatly reduced in extent 
compared to SED 3 through SED 9.  
Moreover, the remediation of both river 
sediments and riverbanks would be not 
continuous, allowing some critical habitat 
features (e.g., communal turtle 
hibernacula) to remain in portions of 
Reach 5A (as well as in Reaches 5B and 
5C).  Accordingly, this alternative is 
unlikely to impact a significant portion of 
the local population in Reach 5. 
 
NA in Reaches 7 and 8. 

 

 



Wood Turtle 
MESA Assessment 

 A-13 October 2010 

Table A-7. Assessment of Take of Wood Turtle under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes in Reach 5.  FP 2 and FP 9 would 
involve clearing, grubbing, soil excavation, 
backfilling, construction equipment access 
and operation, sediment stockpiling, and 
related activities over approximately 21 and 
25 acres of wood turtle Priority Habitat, 
respectively.  These activities would cause 
a take through harassment; disruption 
and/or elimination of nesting, breeding, 
feeding, and migration functions; and likely 
direct mortality.   
 
No in Reaches 7 and 8 since these 
alternatives would not involve work in 
Priority Habitat in those reaches.   

No in Reach 5.  Impact areas are 
relatively small and localized in relation to 
overall wood turtle habitat upstream of 
Woods Pond (affecting ~ 2% of that 
habitat).  As such, these alternatives 
would not be expected to impact a 
significant portion of the local population.   
 
 
 
 
 
NA in Reaches 7 and 8 
 

FP 3, FP 4, 
FP 5 and 

FP 8 

Yes in Reach 5.  FP 3 through FP 5 and FP 
8 would involve clearing, grubbing, soil 
excavation, backfilling, construction 
equipment access and operation, sediment 
stockpiling, and related activities over 
approximately 65 to 128 acres of wood 
turtle Priority Habitat.  These activities 
would cause a take through harassment; 
disruption and/or elimination of nesting, 
breeding, feeding, and migration functions; 
and likely direct mortality.   
 
No in Reaches 7 and 8 since these 
alternatives would not involve work in 
Priority Habitat in those reaches.   

Likely in Reach 5.  While the total impact 
area would be limited to 5 to 7% of the 
wood turtle habitat upstream of Woods 
Pond, the exceptional quality and 
diversity of the habitats that would be 
disturbed, as well as the central location 
of the disturbances through the core of 
the wood turtle Priority Habitat along the 
Housatonic River upstream of Woods 
Pond, indicate that a significant portion of 
the local population would likely be 
affected by these alternatives.  
 
NA in Reaches 7 and 8. 
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Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 6 and 
FP 7 

Yes in Reach 5.  FP 6 and FP 7 would 
involve clearing, grubbing, soil excavation, 
backfilling, construction equipment access 
and operation, sediment stockpiling, and 
related activities over approximately 203 
and 286 acres, respectively, of wood turtle 
Priority Habitat, respectively.  These 
activities would cause a take through 
harassment; disruption and/or elimination of 
nesting, breeding, feeding, and migration 
functions; and likely direct mortality.  
 
No for Reaches 7 and 8 under FP 6.  There 
would be no remediation activities occurring 
in these reaches under this alternative.   
 
Yes for Reach 7 under FP 7.  This 
alternative would impact approximately 21 
acres of wood turtle habitat from 
remediation activities and access road and 
staging area construction.   

Yes in Reach 5.  The impacts would 
occur over 14% and 21% of the wood 
turtle Priority Habitat, and include areas of 
diverse floodplain wetland communities, 
including forested wetlands, shrub and 
emergent wetlands, vernal pools and 
other backwater habitats.  Due to the 
impacts on an extensive and central 
portion of wood turtle Priority Habitat, FP 
6 and FP 7 would impact a significant 
portion of the local wood turtle population.  
 
NA for FP 6 in Reach 7 and 8, as no work 
would occur in wood turtle Priority 
Habitat. 
 
 
No for FP 7 in Reach 7.  FP 7 would 
impact only about 2% of the wood turtle 
Priority Habitat in Reaches 7 and 8.   
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Table A-8. Assessment of Take of Wood Turtle under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 Yes in Reach 5.  As described above 
under SED 3 and FP 3 individually, the 
extensive excavation of river sediments, 
riverbank stabilization, and removal of 
vegetation and soils in the adjacent 
floodplain under this combination 
(affecting 168 acres and 82,700 linear 
feet of riverbanks within Priority Habitat) 
would result in a take due to habitat 
alterations and likely direct mortality.  
 
No in Reaches 7 and 8 since this 
combination would involve no work in 
Priority Habitat in those reaches.  

Yes in Reach 5.  This combination would 
adversely impact 12% of the total habitat 
upstream of Woods Pond plus over 
82,000 linear feet of riverbank within 
Priority Habitat.  These impacts would 
substantially reduce wood turtle habitat 
suitability.   
 
 
 
 
NA for Reaches 7 and 8. 

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7  
SED 9/FP 8  

 

 

Yes in Reach 5.  As described above 
under the individual SED and FP 
components of these combinations, the 
extensive excavation of river sediments, 
riverbank stabilization, and removal of 
vegetation and soils in the adjacent 
floodplain under these combinations 
(affecting 252 to 433 acres and 82,700 
linear feet of riverbanks within Priority 
Habitat) would result in a take due to 
habitat alterations and likely direct 
mortality.    
 
Yes in Reaches 7 and 8.  These 
combinations would impact 42 to 74 acres 
of floodplain and in-stream wood turtle 
habitat, which would result in a take due 
to habitat alterations and potentially direct 
mortality. 

Yes in Reach 5.  These combinations 
would result in extensive impacts to wood 
turtle habitats (17% to 30% of the total 
habitat upstream of Woods Pond, plus 
riverbank impacts of over 82,000 linear 
feet in Priority Habitat) that would 
substantially reduce wood turtle habitat 
suitability.  
  
 
 
 
 
Unlikely for SED 5/FP 4, SED 6/ FP 4, 
and SED 9/FP 8 in Reaches 7 and 8, as 
impact areas are relatively small and 
localized in relation to overall wood turtle 
habitat (5% or less of the total Priority 
Habitat in Reaches 7 and 8). 
   
Possibly for SED 8/FP 7 in Reaches 7 
and 8.  This combination would affect 8% 
of the total Priority Habitat in Reaches 7 
and 8.   
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Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 10/FP 9 Yes for Reach 5.  As described above for 
SED 10 and FP 9 individually, while the 
excavation of river sediments, riverbank 
stabilization, and removal of vegetation 
and soils in the adjacent floodplain would 
be greatly reduced under this combination 
(affecting 28 acres and 8,600 linear feet 
of riverbanks within Priority Habitat), they 
would result in a take due to habitat 
alterations and potentially direct mortality. 
 
No in Reaches 7 and 8 since this 
combination would involve no work in 
Priority Habitat in those reaches. 

Unlikely in Reach 5.  This combination 
would impact 4% of the total wood turtle 
habitat upstream of Woods Pond, and 
riverbank impacts would be greatly 
reduced in extent.  Moreover, the 
remediation of river sediments and 
riverbanks would be not continuous.  
Accordingly, this combination is unlikely 
to impact a significant portion of the local 
population in Reach 5. 
 
NA in Reaches 7 and 8. 



Wood Turtle 
MESA Assessment 

 A-17 October 2010 

Table A-9. Assessment of Take of Wood Turtle under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

TD 1 No take due to no impacts. NA 

TD 2 No take due to no impacts NA 

TD 3 Yes if an Upland Disposal Facility is 
constructed at the Rising Pond site with 
the maximum operational footprint.  This 
configuration would involve construction of 
a landfill within forested upland habitats 
west of Rising Pond Dam and would 
impact approximately 25 acres of wood 
turtle Priority Habitat.  A take would occur 
through harassment and disruption of 
nesting, breeding, feeding, and migration, 
and potentially direct mortality. 
No under the minimum operational 
footprint at the Rising Pond site or under 
any configuration at the Woods Pond or 
Forest Street site, as these options would 
involve no impacts to Priority Habitat. 

No if an Upland Disposal Facility is 
constructed at the Rising Pond site with 
the maximum operational footprint.  The 
impact area would be relatively small and 
localized in relation to the 984 acres of 
overall wood turtle Priority Habitat in 
Reaches 7 and 8, affecting less than 3% 
of that habitat.   
 
 
NA under the minimum operational 
footprint at the Rising Pond site or under 
any configuration at the Woods Pond or 
Forest Street site. 

TD 4 and  
TD 5 

Yes.  TD 4 and TD 5 would involve 
construction of an approximately 6-acre 
treatment facility within wood turtle Priority 
Habitat.  A take would occur through 
harassment and disruption of nesting, 
breeding, feeding, and migration, and 
potentially direct mortality. 

No.  The impact area would be small and 
localized in relation to the 1,448 acres of 
wood turtle habitat upstream of Wood 
Pond, affecting only about 0.3% of that 
habitat.   
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B. Jefferson Salamander (Ambystoma jeffersonianum) MESA 
Assessment 

B-1. Summary of Species Life Cycle and Habitat Requirements 

The Jefferson salamander is a Species of Special Concern under the Massachusetts Endangered Species 
Act (MESA) (NHESP 2008).  Jefferson salamanders are primarily terrestrial salamanders with a preference 
for well drained deciduous forests or mixed forests in proximity to small shallow vernal pools or fishless ponds 
surrounded by vegetation including red maple, alder, buttonbush, and dogwood.  Adults hide beneath leaf 
litter, loose soil, stones, and rotting logs, or in subterranean burrows typically excavated by small mammals 
(e.g., shrews).  Jefferson salamanders hibernate underground during the winter months, usually near 
breeding sites.  In March and April (sometimes as early as February), Jefferson salamanders begin to migrate 
to breeding ponds when the first early warm spring rains or other conditions of high humidity and above-
freezing temperatures trigger their migration.  The adults remain at these pools for only a few weeks before 
returning to their terrestrial habitats.  Vernal pools, or temporary ponds, are necessary for reproduction and 
are typically full of dead and decaying leaves that provide cover for developing larvae, and submerged woody 
shrubs or grasses which provide egg mass attachment sites.  Jefferson salamanders are extremely sensitive 
to aquatic predators, and therefore prefer wooded pools that are shaded and have a less diverse invertebrate 
and amphibian predator community (Faccio 2003, Rubbo et al. 2006).  Young larvae hatch from the egg 
masses and remain in the breeding pools 2 to 4 months until metamorphosis is complete and site and 
weather conditions are suitable for emigration from the pools.  By late August larvae have metamorphosed 
completely into air-breathing adults.  Emigration into adjacent forested upland and forested wetland habitats 
usually occurs in mid-July to August.   

Vernal pool breeding amphibians, including the Jefferson salamander, rely on the shade, deep litter, and 
woody debris in forested areas immediately surrounding the pools.  Such areas within 100 feet from a vernal 
pool’s edge, sometimes referred to as the vernal pool protection zone or envelope (see, e.g., Calhoun and 
Klemens 2002, Calhoun and deMaynadier 2004, deMaynadier and Houlahan 2008), protect the vernal pool 
amphibians, especially juveniles, from desiccation and predation, protect the water quality in the pools from 
runoff and sedimentation, and provide shade and litter for the pool ecosystem.  Beyond the first 100 feet from 
the vernal pool’s edge, a further area of critical terrestrial habitat (up to approximately 750 feet from the pool 
edge) is used by the amphibians that breed in the vernal pools for foraging, dispersing, and hibernating during 
the non-breeding season, and for migrating to the pools during the breeding season.  Studies of the Jefferson 
salamander have indicated that an area extending more than 500 feet from the pool would be needed to 
encompass 95% of the population (Faccio 2003).  Although forested habitats within 750 feet of vernal pools 
are used for a significant proportion of an amphibian’s annual life-cycle, Jefferson salamanders have been 
documented to migrate more than 2.5 times this distance across the landscape (documented movements of 
800 to 2000 feet and possibly up to 1 mile from breeding ponds).    

B-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the Jefferson salamander in Reach 5 is 
limited to an area in the southern section of Reach 5B and the northern portion of Reach 5C, just north of 
Yokun Brook, as shown on Figure B-1 at the end of this section.  This mapped habitat includes a cluster of 
five pools referred to as 46-VP-1 through 46-VP-5 (Woodlot 2002) (one of which, 46-VP-5, has been certified 
by NHESP) plus two additional NHESP-certified vernal pools located in forested habitat west of the railroad 
and outside of the PSA.  Habitats include both breeding and non-breeding cover types, including the vernal 
pools themselves and surrounding shrub and emergent marsh habitats and floodplain forest habitats.  The 
total Jefferson salamander Priority Habitat mapped by the NHESP within Reach 5 amounts to approximately 
105 acres.  Approximately 38% of this area (40 acres) lies within the PSA and consists of approximately 9 
acres of vernal pool habitat and 31 acres of non-breeding habitat for vernal pool breeding amphibians.  
According to the Ecological Characterization of the Housatonic River (Woodlot 2002), adult Jefferson 
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salamanders were trapped and identified within vernal pool 46-VP-5 during a 1998 survey.  The Woodlot 
report also identified Jefferson salamander egg masses in vernal pool 23A-VP-1 located in Reach 5A north of 
the WWTP.  However, this pool and adjacent landscape are not included in the Priority Habitat mapped by the 
NHESP. 

According to the 2010 NHESP database information, additional Priority Habitat for the Jefferson salamander 
occurs downstream of the PSA in the downstream portion of Reach 7, as shown on Figure B-2.  There are 
four separate mapped Priority Habitat areas located on both sides of the River in this reach, totaling 
approximately 417 acres, and these are associated with 11 NHESP-certified vernal pools.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the Jefferson salamander, two local 
populations of Jefferson salamanders have been identified and evaluated in this assessment – one in 
Reach 5 and one in Reach 7.  The Priority Habitat areas in Reach 7 were considered to encompass a 
separate population from that in Reach 5, because those areas are separated from the Reach 5 Priority 
Habitat by more than eight miles, which far exceeds the migration capability of this species, and this 
intervening area contains numerous roads and substantial development which would further restrict 
movements by this species.    

As described above, the scientific literature demonstrates that areas of suitable habitat within 100 feet and 
between 100 and 750 feet of the vernal pool are particularly critical to this species.  Therefore, in addition to 
considering the extent of impacts of the remedial alternatives on these mapped Priority Habitats generally, we 
have specifically considered, for the Priority Habitat in Reach 5, the extent of adverse impacts on the vernal 
pools themselves and on the above-described 100-foot and 100-750 zones around the vernal pools within 
that habitat.  Management guidelines for habitat modification around vernal pools recognize that even small 
impacts to adjacent non-breeding habitats materially reduce the value of these habitats for the vernal pool 
ecosystem (Calhoun and Klemens 2002; Calhoun and deMaynadier 2004).  Thus, these guidelines 
recommend that impacts to non-breeding habitats within 100 feet of a vernal pool be avoided, and that 
impacts in critical terrestrial habitat from 100 to approximately 750 feet be substantially minimized (e.g., that, 
in such areas, a development project should maintain a minimum of 75% of the zone in unfragmented forest 
with undisturbed ground cover [Calhoun and Klemens 2002] and avoid clearing areas greater than one acre 
in size [Calhoun and deMaynadier 2004]).  Consideration has been given to the presence of habitats that are 
less suitable for the life cycle of this species (e.g., agricultural fields).    

B-3. Impacts of Remedial Alternatives on Jefferson Salamander Habitat 

B-3-1. Impacts to Jefferson Salamander Habitat from Individual Sediment and Floodplain Alternatives 

Table B-1 summarizes the areal extent of impacts within Jefferson salamander habitat for all alternatives 
within Reaches 5 and 6.  SED 1 through SED 3, and SED 10 involve no construction activities within 
Jefferson salamander habitat.  Although the mapping shows limited impacts (less than 0.6 acre) of SED 4 
through SED 9 on Priority Habitat, the remediation activities under these alternatives would take place within 
the river channel, riverbanks, and/or permanently flooded backwater areas, none of which provides Jefferson 
salamander habitat functions, and thus would not in fact impact likely Jefferson salamander habitat.  No 
additional impacts due to access road and staging areas would occur within Jefferson salamander habitat for 
the sediment alternatives.   

Figure B-3 shows the impacts of the floodplain alternatives on the Priority Habitat in Reach 5, the vernal pools 
within that habitat, the 100-foot zones around those pools, and the 100-750 foot zones around the vernal 
pools in the PSA and around the certified vernal pools outside the PSA.  FP 2 and FP 9 would not affect any 
of these vernal pools in this area and would affect only very small portions of the nearby habitat – 
approximately 0.1 and 0.2 acre, respectively, of the Priority Habitat and approximately 0.2 and 0.4 acre, 
respectively, of the 100-foot zones around the vernal pools in the PSA (including areas outside the mapped 
Priority Habitat).  Moreover, under FP 9, the additional impact beyond FP 2 would occur primarily within active 
agriculture fields to the north of 46-VP-2 that do not provide non-breeding habitat for salamanders.      
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FP 3 through FP 8 would involve soil removal within 3 to 8 acres of Priority Habitat in Reach 5.  The soil 
removal would directly impact amphibian breeding habitat in pools 46-VP-2 through 46-VP-5, affecting all or 
nearly all of pools 46-VP-4 and 46-VP-5 (Figure B-3).  In total, soil removal activities under FP 3 through FP 8 
would directly impact 13% to 24% of the vernal pool breeding habitat in Reach 5.  In addition, approximately 
1.5 to 2 acres of Priority Habitat would be adversely impacted by access roads and staging areas.  However, 
only about 0.5 acre is associated with a staging area that would be constructed within non-breeding habitats 
for Jefferson salamanders (i.e., forested habitat), and most of the remaining impacts are associated with 
access roads situated on existing farm paths, agricultural fields, and the railway, which are not suitable habitat 
for the Jefferson salamander.   

In addition to their impacts on the total mapped Priority Habitat of the Jefferson salamander in Reach 5, FP 3 
through FP 8 would generally impact greater percentages of the non-breeding habitat zones around the 
vernal pools in the PSA, particularly the 100-foot zones (see Figure B-3).  FP 3 and FP 4 would impact 14% 
to 15% of the 100-foot zones around the vernal pools in Reach 5 (46-VP-1 through 46-VP-5), and FP 5 
through FP 8 would impact 25% to 27% of those 100-foot zones.  (FP 3 and FP 4 would impact 6% to 7% of 
the 100 - 750 foot zone around those vernal pools, and FP 5 through FP 8 would impact 13% to 17% of that 
zone.)  For some of the individual pools, impacts to the critical non-breeding habitat zones, especially the 
100-foot zone, would be even greater.  For example, FP 3 and FP 4 would impact up to 32% of the habitat 
within 100 feet of pool 46-VP-3.  FP 5 through FP 8 would impact 54-56% of the habitat within 100 feet of 46-
VP-3 and more than 42-47% of the habitat within 100 feet of 46-VP-4.    

As previously mentioned, there are two NHESP-certified vernal pools located west of the railroad tracks and 
outside of Reach 5.  Although these pools would not be impacted under any alternative because they lie 
outside of Reach 5, non-breeding habitats adjacent to the pool located closest to the railroad tracks would be 
impacted.  Under FP 3 through FP 8, approximately 10% of the habitat within 100 feet and 5% (FP 4) to 13% 
(FP 6) of the habitat within 100-750 feet of this pool would be impacted by remediation or the access 
roads/staging area.  The certified vernal pool located further to the west within the mapped Priority Habitat is 
> 1000 feet from the area of impact under any alternative.  
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Table B-1. Impacts to Jefferson Salamander Priority Habitat by Remedial Alternative in Reaches 5 
and 6 

 

No impacts to Jefferson salamander Priority Habitat in Reach 7 would occur under any of the sediment 
alternatives or under any of the floodplain alternatives except for FP 7.  Under FP 7, approximately 4 acres of 
Jefferson salamander Priority Habitat in Reach 7 would be impacted, plus an additional 0.5 acre from 
construction of one staging area.  These impacts are limited to agricultural fields situated on a broad 
floodplain area where Konkapot Brook joins the Housatonic River, which are unlikely to constitute non-
breeding habitat for amphibians.   

B-3-2. Impacts to Jefferson Salamander Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the Jefferson salamander.  For the Priority Habitat in Reach 5, those impacts are shown in 
Table B-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Total impacts to that Priority Habitat would vary among these combinations, ranging from 
approximately 0.2 acres (<1% of the Priority Habitat) under SED 10/FP 9 to approximately 10 acres (9.4% of 
the Priority Habitat) under SED 9/FP 8.  Again, however, the combinations involving FP 3 through FP 8 would 
impact greater percentages of the non-breeding habitat surrounding the vernal pools in Reach 5, particularly 
the 100-foot zones.  The impacts on these habitats from those combinations would be the same as those 
resulting from their floodplain components, as described in Section B-3-1 above. 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0  
SED 2 Monitored Natural Recovery 0.0  
SED 3 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
SED 4 -- -- 0.3 -- 0.3 -- -- -- -- 0.0 0.3 <1% 
SED 5 -- -- 0.3 -- 0.3 -- -- -- -- 0.0 0.3 <1% 
SED 6 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 
SED 7 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 
SED 8 -- 0.2 0.4 -- 0.6 -- -- -- -- 0.0 0.6 <1% 
SED 9 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0  
FP 2 -- -- 0.1 -- 0.1 -- -- 0.0 -- 0.0 0.1 <1% 
FP 3 -- -- 3.1 -- 3.1 -- 0.6 0.8 -- 1.4 4.5 4% 
FP 4 -- -- 3.0 -- 3.0 -- 0.6 0.9 -- 1.5 4.4 4% 
FP 5 -- -- 6.6 -- 6.6 -- 0.6 0.9 -- 1.5 8.1 8% 
FP 6 -- -- 7.4 -- 7.4 -- 0.6 0.8 -- 1.4 8.8 8% 
FP 7 -- 0.1 7.8 -- 7.8 -- 0.6 0.8 -- 1.4 9.2 9% 
FP 8 -- -- 7.6 -- 7.6 -- 0.6 1.4 -- 1.9 9.6 9% 
FP 9 -- -- 0.2 -- 0.2 -- -- 0.0 -- 0.0 0.2 <1% 

1.  No alternative would affect the riverbank within Jefferson salamander Priority Habitat. 
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Table B-2. Impacts to Jefferson Salamander Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 3.1 -- 1.4 4.5 4% 
SED 5/FP 4 -- -- 3.3 -- 1.0 4.3 4% 
SED 6/FP 4 -- -- 3.3 -- 1.0 4.3 4% 
SED 8/FP 7 -- 0.3 8.1 -- 1.1 9.4 9% 
SED 9/FP 8 -- -- 8.0 -- 1.9 9.9 9% 
SED 10/FP 9 -- -- 0.2 -- 0.0 0.2 < 1% 

* Includes 105-acre Priority Habitat between the Confluence and Woods Pond.   

 
None of the combinations of alternatives would impact the Jefferson salamander Priority Habitat in Reach 7 
except for SED 8/FP 7, which would impact 4.5 acres of such habitat.  However, those impacts would occur in 
open agricultural areas that do not function as non-breeding habitat for Jefferson salamander. 

B-3-3 Impacts to Jefferson Salamander Habitat from Treatment/Disposition Alternatives  

There would be no impacts to Jefferson salamander Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

B-4. Assessment of Take of Jefferson Salamander 

The attached tables – Table B-3 for the sediment alternatives, Table B-4 for the floodplain alternatives, and 
Table B-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of a local population of this species. 

As shown in Table B-3, none of the sediment alternatives would result in a take of the Jefferson salamander 
SED 1 through SED 3 and SED 10 would not involve any work within the Priority Habitat of the Jefferson 
salamander; and SED 4 through SED 8 would involve only minimal impacts within mapped Priority Habitat 
(0.3 to 0.6 acre), occurring within habitats unlikely to be utilized by this species (i.e., the river and permanently 
flooded backwater areas), with no access roads or staging areas within the mapped Jefferson salamander 
Priority Habitat.   

As shown in Table B-4, all floodplain alternatives except for FP 1 would involve some work within the 
Jefferson salamander Priority Habitat in Reach 5, and would result in a take.  Although FP 2 and FP 9 would 
affect only small portions of that habitat (0.1 to 0.2 acre of Priority Habitat and 0.2 to 0.4 acre of the 100-foot 
zones) around the Reach 5 vernal pools, the habitat alteration within the 100-foot zones would constitute a 
take.  In addition, due to close proximity of the soil removal areas to the vernal pools, the soil removal 
activities could result in direct mortality to adult or juvenile salamanders residing within forested habitats 
requiring remediation, particularly where those activities remove or destroy underground burrows, in which 
Jefferson salamanders spend a large proportion of their lives.  However, these two alternatives would not 
affect a significant portion of the local population in Reach 5.   

FP 3 through FP 8 would directly impact Jefferson salamander breeding habitats (i.e., vernal pools) within the 
Priority Habitat in Reach 5 and adjacent high-quality non-breeding habitats and would thus result in a take.  
Soil removal activities within the pools would remove the vegetated cover, woody debris, and surficial soils 
within the pools, along with any salamanders in the pools at the time of remediation.  Activities in the adjacent 
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non-breeding habitats would remove dense herbaceous vegetation, coarse woody debris and burrows of 
small mammals that provide foraging opportunities, protective cover, temperature and moisture regulation, 
and overwintering habitat for Jefferson salamanders.  In addition, salamanders using these forested non-
breeding habitats in all seasons are likely to suffer mortality from floodplain excavations, access roads, and/or 
the staging area within the Priority Habitat.  Thus, FP 3 through FP 8 would involve a take in Reach 5. 

Moreover, these alternatives would affect a significant portion of the Jefferson salamander population in 
Reach 5 due to their direct impact on several vernal pools within the Priority Habitat, as well as their impacts 
on the non-breeding habitat zones around the vernal pools, especially the 100-foot zones.  The soil removals, 
access roads, and staging area in these surrounding forested areas would not only remove the features of 
those non-breeding habitats on which the Jefferson salamanders depend, but would also fragment the 
landscape between the pools, as well as between the pools and adjacent non-breeding habitats, which would 
constrain subsequent colonization and recolonization of these vernal pools by Jefferson salamanders.   

The only alternative with impacts on the mapped Jefferson salamander Priority Habitat in Reach 7 is FP 7, but 
the effects of that alternative would be limited to existing agricultural fields and thus would not result in a take 
of this species.   

As shown in Table B-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would have some impacts on the Jefferson salamander Priority Habitat in Reach 5.  All 
of those combinations would result in a take of Jefferson salamanders for the same reasons given above for 
their floodplain components.  Similarly, as discussed above for their floodplain components, all of these 
combinations of alternatives except SED 10/FP 9 would affect a significant portion of the local population of 
Jefferson salamanders in Reach 5.  SED 10/FP 9 would not, since it would impact less than 1% of the total 
Priority Habitat in Reach 5 and less than 3% of the 100-foot zones around the vernal pools within the PSA in 
this area. 

The habitat restoration measures described in Section 5.3 of the main Revised CMS Report would include 
efforts to restore vernal pools and their surrounding non-breeding habitats.  However, for the reasons given in 
Section 5.3.7.4 of that report, the ability to restore vernal pools is limited and highly susceptible to failure, 
since it would require re-establishment of numerous critical pool characteristics – including the requisite 
hydrological regime, the pre-existing soil composition of the pool, and the composition and structure of native 
vegetation – each of which would be very difficult to reproduce and would be subject to numerous interfering 
variables.  Thus, it is highly unlikely that the full complement of characteristics that contribute the vernal pool 
functions would be re-established in all or some of the affected vernal pools in the Reach 5 Priority Habitat.  
As a result, the implementation of such restoration efforts would not change the above conclusions regarding 
impacts on a significant portion of the local Jefferson salamander population.   
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Table B-3. Assessment of Take of Jefferson Salamander Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No. MNR only.  NA 

SED 3 and 
SED 10 

No.  No work in mapped Jefferson 
salamander habitat. 

NA 

SED 4 
through  
SED 9 

 

No.  Excavation of sediment or thin-layer 
capping is limited to small areas (0.3 to 0.6 
acre) of river or permanently flooded 
backwaters.  Impacts would occur only within 
the river and permanently flooded backwater 
areas, not within any vernal pools or 
surrounding non-breeding habitats.  In 
addition, these alternatives would not involve 
construction of access roads or staging areas 
within the mapped Jefferson salamander 
habitat.   

NA 
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Table B-4. Assessment of Take of Jefferson Salamander Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and  
FP 9 

Yes in Reach 5.  FP 2 and FP 9 would impact 
approximately 0.1 and 0.2 acre, respectively, 
of Priority Habitat and 0.2 and 0.4 acre of the 
100-foot zones around vernal pools in 
Reach 5.  The habitat alteration within these 
100-foot zones would constitute a take.  In 
addition, due to close proximity of soil 
removal work to breeding ponds, soil removal 
activities could result in direct mortality to 
adult or juvenile salamanders residing within 
forested habitats requiring remediation.   
No in Reach 7.  These alternatives would 
have no impacts on Priority Habitat in 
Reach 7.   

No in Reach 5.  FP 2 and FP 9 would have no 
impacts on vernal pool breeding habitats, and 
impacts to non-breeding habitats are limited 
to areas of 0.2 acre or less, accounting for 
less than 1% of the Priority Habitat and less 
than 3% of the 100-foot zones around the 
vernal pools within the PSA in this area.  
These impacts include an access road within 
100 feet of pool 46-VP-2, but outside of the 
Priority Habitat.  No other access roads or 
staging areas within mapped Priority Habitat 
are needed, maintaining in general the 
unfragmented nature of the landscape.  
NA in Reach 7.  

FP 3 through  
FP 8 

Yes in Reach 5.  These alternatives would 
involve clearing, grubbing, and soil removal 
within vernal pools and surrounding non-
breeding habitats. Work in the vernal pools 
would disrupt breeding activities of the 
salamanders within the pools, as well as 
removing organic components used by 
developing larvae and could adversely affect 
the hydroperiod of these pools.  Activities in 
adjacent non-breeding habitats would 
severely reduce the functions associated with 
those habitats, including foraging, 
overwintering and migration, and has a high 
probability of direct mortality to juvenile and 
adult salamanders in those habitats.   
No in Reach 7.  These alternatives would 
have no impact on Priority Habitat in Reach 7, 
except for FP 7.  Impacts associated with FP 
7 would occur within agricultural fields and 
would therefore not result in a take of 
Jefferson salamander.   

Yes in Reach 5.  These alternatives would 
directly impact 4 of the vernal pools within the 
Priority Habitat, which support Jefferson 
salamander breeding, and would remove 
significant portions of critical non-breeding 
habitats adjacent to these pools, including 
14% to 27% of the 100-foot zones around the 
pools in the PSA.  Work in breeding habitats 
would not only disrupt breeding activities, but 
also remove organic components including 
leaf litter and woody debris used by 
developing larvae, and could adversely affect 
the hydroperiod of these pools.  Activities in 
adjacent non-breeding habitat would remove 
features that provide foraging opportunities, 
protective cover, temperature and moisture 
regulation, and overwintering habitat, and 
could act as barriers to migration between 
breeding and overwintering habitats. 
NA in Reach 7.  
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Table B-5. Assessment of Take of Jefferson Salamander Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 
SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  For same reasons listed in 
Table B-4 for alternatives FP 3 through FP 8.  
No in Reach 7.  For same reasons listed in 
Table B-4 for alternatives FP 3 through FP 8 

Yes in Reach 5.  For same reasons listed 
in Table B-4 for alternatives FP 3 through 
FP 8.  
NA in Reach 7.  

SED 10/FP 9 Yes.  Although excavations associated with 
sediment alternatives would occur within the 
river or permanently flooded backwater areas 
and would not impact Jefferson salamander 
breeding or non-breeding habitats, activities in 
the floodplain, while limited, are in close 
proximity to vernal pools and thus would 
result in a take due to habitat alteration and 
potentially direct mortality.   
No impact in Reach 7. 

No in Reach 5.  For same reasons listed 
in Table B-4 for FP 2 and FP 9.  
NA in Reach 7. 
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C.  American Bittern (Botaurus lentiginosus) MESA 
Assessment  

C-1.  Summary of Species Life Cycle and Habitat Requirements 

The American bittern (Botaurus lentiginosus) inhabits freshwater and brackish wetlands, including marshes, 
meadows, bogs, and fens, where it dwells in emergent vegetation such as cattails, sedges, and rushes. The 
American bittern is an Endangered Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008). The bittern will occasionally utilize upland grasslands for foraging and nesting.  Motionless 
American bitterns greatly resemble marsh vegetation or debris and the bittern relies on this camouflage to 
escape the notice of predators and to catch its prey.  Preferred foods include frogs, small snakes and eels, 
salamanders, crayfish, fish, and occasionally mice and grasshoppers caught on visits to wet meadows and 
grasslands.  

The American bittern migrates from its winter habitat in the southern United States and arrives in 
Massachusetts in April.  Courtship behavior begins with males stalking females, displaying their white plumes 
and calling in loud, guttural “pumps.”  By the end of May, the calls have stopped and the female builds a nest 
of reeds and grasses on the ground in dense vegetation.  Bitterns prefer expansive areas of contiguous 
wetlands.  Males and females appear to have differing home range sizes.  Average home ranges of 832 acres 
for females and 1035 acres for males were reported by Brininger (1996), and Azure (1998) reported average 
home range size for males to be 314 acres.  However, the average core area for male American bitterns 
based on radio telemetry was reported to be 62 acres (Azure 1998; core area for this study was defined as 
the area of the home range the individual could be located within 50% of the time). Bitterns prefer wet 
meadows for nesting sites, but are known to construct platforms of vegetation a foot above water or nest in 
uplands adjacent to wetlands.  They also occasionally nest in upland fields adjacent to water.  American 
bitterns have shown relatively high site fidelity (Azure 1998).  A clutch will generally have 4 to 5 eggs and will 
hatch within 24 to 29 days.  The chicks become fledglings after 14 days and by the end of the summer, 
juvenile bitterns begin to wander away from the nest.  There is only one clutch per year and the female will 
continue to tend to her young throughout the summer.  Males are territorial and will remain in the vicinity of 
the nest site.  Migration to habitat in the southern U.S. is during October and November, and by December, 
most bitterns have left Massachusetts.   

C-2.  Species’ Mapped Priority Habitat from the Confluence to Reach 8  

According to 2010 NHESP database information, Priority Habitat for the American bittern occurs in and 
contiguous to the PSA in Reaches 5A, 5B and 5C, as shown on Figure C-1, and also in Reaches 7D and 7F 
downstream of the PSA, as shown on Figure C-2.  

In Reach 5A, three distinct habitat areas have been mapped (see Figure C-1).  One area is located 
downstream of the Confluence on the west side of the River.  A larger habitat area is located to the west of 
the River along the north side of Moorewood Lake just west of the PSA and the railroad bed.  The largest of 
the three habitat areas within Reach 5A is located to the east of the River and Holmes Road, extending along 
the river corridor to the south and continuing to the lower fifth of Reach 5A.  Priority Habitat for this species 
covers the lower half of Reach 5B from New Lenox Road, south to the beginning of Reach 5C.  In Reach 5C, 
two habitat areas have been mapped for the species, one to the west of the River in the upper third of 
Reach 5C and the second located approximately 0.5 miles downstream and approximately 0.5 miles north of 
Woods Pond.  No mapped habitat for this species occurs in Reach 6.  The areal extent of the habitat includes 
the main stem of the Housatonic River and various habitats within and adjacent to the floodplain of the PSA 
(including floodplain forest, shrub and emergent marsh habitats, vernal pools, upland forest, and wet meadow 
habitats).  The total Priority Habitat area of the American bittern in Reach 5 is approximately 501 acres, of 
which 249 acres are within the PSA.  The discrete mapped habitat areas range in size from approximately 2 
acres to approximately 206 acres.   
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For comparison, the NHESP mapping provided in 2008 showed a larger extent of American bittern Priority 
Habitat in Reach 5, encompassing a total of 1,545 acres, of which 796 acres were within the PSA (see 
Figure C-3).  The 2008 mapped Priority Habitat included, for example, extensive areas of emergent wetlands 
with intervening deep marshes, backwaters, and shrub wetlands south of New Lenox Road (Reaches 5B 
and 5C) that are no longer mapped as Priority Habitat, but are juxtaposed between 2010 mapped Priority 
Habitat areas in Reach 5.  These intervening wetland and marsh areas are likely used for foraging by the 
bittern, and also serve to buffer the core mapped Priority Habitat areas.  Because such intervening wetland 
and marsh areas contribute materially to the overall quality of the PSA as American bittern habitat, remedial 
activities in these proximate areas have been qualitatively considered in this assessment in evaluating 
potential impacts to American bittern habitat and the local population of that species.   

Two smaller Priority Habitat areas are mapped in the central portion of Reach 7, downstream of Woods Pond 
(see Figure C-2).  One area is located within Reach 7D, to the southeast of the River; the area is west of 
Tyringham Road and east of Fernside Road.  The second habitat area is located east of South Street and 
south of the railroad bed in Reach 7F.  The mapped Priority Habitat for the American bittern within Reach 7 
totals 120 acres.      

Based on the Priority Habitat mapping and the life-cycle characteristics of the American bittern, two distinct 
local populations of American bitterns have been identified and evaluated in this assessment.  One population 
of American bitterns was determined to be represented by the mapped Priority Habitat in Reach 5, while the 
mapped habitat in Reach 7 has been considered to represent a separate and distinct local population.  The 
distance between the southernmost Priority Habitat area within Reach 5 and the northernmost mapped 
habitat area in Reach 7 is approximately seven miles, encompassing at least 1,500 acres of Housatonic River 
corridor and floodplain. There are both ecological (habitat) and cultural conditions (e.g., roadways/bridges, 
developed areas) through this separation zone that likely function to separate these discrete Priority Habitat 
areas.  Although this species is capable of flight, the home ranges reported in the literature (as described 
above) are smaller than the distance between these discrete mapped Priority Habitat areas.  Because of the 
distance between the two discrete areas of mapped Priority Habitats and the relatively high site fidelity of this 
species, two different local populations of American bittern have been identified for assessment in this section 
of the Housatonic River. 

The collective assemblage of the habitat types included in the mapped Priority Habitat areas for the American 
bittern provides conditions suitable for various life-cycle functions of this species, including courtship, nesting, 
resting, cover, and foraging.  The diversity and complex juxtaposition of the varied habitats in Reaches 5A, 
5B, and 5C are expected to result in a broad distribution of the American bittern throughout the mapped 
Priority Habitat for these various functions; there are no specific habitat cover types in these mapped areas 
that would be incompatible with the needs of and use by this species.  Accordingly, for this assessment, the 
American bittern is considered to be broadly and uniformly distributed throughout the Priority Habitat. 
 
C-3.  Impacts of Remedial Alternatives on American Bittern Habitat 

C-3-1.  Impacts to American Bittern Habitat from Individual Sediment and Floodplain Alternatives 

Table C-1 summarizes the areal extent and duration of work within American bittern Priority Habitat in 
Reach 5 for all the individual sediment and floodplain remedial alternatives.  

SED 1 involves no construction-related activities, and SED 2 is limited to monitored natural recovery only.  
SED 3 through SED 9 involves substantial impacts within the mapped American bittern Priority Habitat in 
Reach 5, ranging from 34 acres for SED 3 to 56 acres for SED 8 (7% to 11% of total Priority Habitat in 
Reach 5).  SED 10 would involve substantially reduced Priority Habitat impacts (2 acres) in Reach 5A and no 
Priority Habitat impacts in Reaches 5B or 5C, and would affect less than 1% of the total Priority Habitat in 
Reach 5.     
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Though American bitterns prefer emergent wetlands (shallow and deep emergent marsh, shrub swamp, wet 
meadow) as foraging, breeding, nesting, and protective cover habitat, they also utilize shoreline areas for 
foraging, and occasionally use dry fields adjacent to water as foraging and nesting habitat.  Thus, it is 
significant that, in addition to the impacts discussed above, SED 3 through SED 9 would involve riverbank 
stabilization/remediation affecting 26,728 linear feet (lf) of riverbank within Priority Habitat in Reaches 5A 
and 5B.  SED 10 would involve such work on only 780 lf of riverbank in Priority Habitat. 

Work for SED 3 through SED 9 would impact the American bittern by reducing prey species, removing 
vegetation used for nesting and cover, and fragmenting its habitat.  Although the magnitude of work is 
reduced under SED 10, it would still affect this species based on the amount of excavation and riverbank 
work conducted within mapped Priority Habitat.   

Floodplain alternatives FP 2 through FP 9 would impact this species’ Priority Habitat within Reaches 5A, 5B 
and 5C by altering wet meadow, shrub swamp, and shallow emergent marsh communities.  Direct impacts 
from floodplain remediation in Reach 5 to American bittern Priority Habitat would range from approximately 6 
acres (1%) under FP 2 to approximately 90 acres (18%) under FP 7.  Work for these alternatives would 
reduce prey species, remove vegetation used for nesting and cover, and – for FP 3 through FP 8 – fragment 
the habitat of the American bittern.      

Table C-1. Impacts to American Bittern Priority Habitat by Remedial Alternative in Reaches 5 and 61  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives2 
SED 1 No Action 0.0  
SED 2 Monitored Natural Recovery 0.0  
SED 3 9.8 -- 2.3 -- 12.1 10.3 11.2 -- -- 21.4 33.5 7% 
SED 4 12.0 11.8 7.6 -- 31.4 10.3 11.2 -- -- 21.4 52.9 11% 
SED 5 12.0 11.8 7.6 -- 31.4 10.3 11.2 -- -- 21.4 52.9 11% 
SED 6 13.6 13.1 5.4 -- 32.1 10.3 11.2 -- -- 21.5 53.5 11% 
SED 7 13.6 13.1 5.4 -- 32.1 10.3 11.2 -- -- 21.4 53.5 11% 
SED 8 13.8 13.3 7.6 -- 34.6 10.3 11.2 -- -- 21.4 56.1 11% 
SED 9 13.5 13.1 5.3 -- 32.0 4.0 4.1 -- -- 8.1 40.1 8% 
SED 10 1.4 -- -- -- 1.4 0.5 -- -- -- 0.5 1.9 < 1% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0.0% 
FP 2 4.0 0.4 -- -- 4.4 1.4 0.6 -- -- 2.0 6.4 1.3% 
FP 3 11.2 3.5 -- -- 14.7 4.3 2.4 -- -- 6.7 21.4 4.3% 
FP 4 17.1 4.9 -- -- 21.9 3.4 2.9 -- -- 6.3 28.2 5.6% 
FP 5 12.6 4.6 0.2 -- 17.5 4.5 2.5 0.6 -- 7.6 25.1 5.0% 
FP 6 34.0 21.0 3.9 -- 59.0 2.9 4.2 0.5 -- 7.6 66.7 13.3% 
FP 7 50.8 25.5 6.6 -- 82.9 3.5 3.8 0.1 -- 7.4 90.3 18.0% 
FP 8 24.0 8.0 0.2 -- 32.2 4.2 3.3 0.6 -- 8.1 40.3 8.0% 
FP 9 4.1 0.4 -- -- 4.6 2.6 0.5 -- -- 3.1 7.7 1.5% 

1.  This table shows impacts to the Priority Habitat of the American bittern according to the 2010 NHESP 
mapping.  It does not include impacts to the wetland, backwater, and marsh areas south of New Lenox Road 
(in Reaches 5B and 5C) that are no longer mapped as Priority Habitat, but are likely used by this species, as 
discussed in Section C.2 above. 

 
2. In addition to the impacts shown in this table, SED 3 through SED 9 would each involve riverbank 

stabilization/remediation in Priority Habitat, impacting 13,901 lf of such habitat in Reach 5A and 12,827 lf in 
Reach 5B.  SED 10 would involve riverbank stabilization/remediation on 780 lf of Priority Habitat in Reach 
5A and none in Reach 5B. 

 

In Reach 7, no impacts to American bittern habitat from remediation or construction of access roads and 
staging areas would occur under any of the sediment alternatives or under any of the floodplain alternatives 
except for FP 7.  Under FP 7, approximately 10 acres of American bittern Priority Habitat would be impacted, 
resulting in a total impact to 9% of the American bittern habitat in this reach.   

C-3-2.  Impacts to American Bittern Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the American bittern.  For the Priority Habitat in Reach 5, those impacts are shown in 
Table C-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Total impacts to Priority Habitat of the American bittern would vary greatly among these 
combinations, ranging in Reach 5 from approximately 10 acres (2% of the Priority Habitat) under 
SED 10/FP 9 to approximately 130 acres (26% of the Priority Habitat) under SED 8/FP 7.   
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Table C-2. Impacts to American Bittern Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) Access & 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat*

5A 5B 5C 6 

SED 3/FP 3 21.0 3.5 2.3 -- 23.1 49.9 10.0% 
SED 5/FP 4 29.0 16.7 7.6 -- 21.1 74.5 14.9% 
SED 6/FP 4 30.6 18.0 5.4 -- 21.2 75.2 15.0% 
SED 8/FP 7 63.9 38.5 13.8 -- 14.0 130.2 26.0% 
SED 9/FP 8 37.5 21.2 5.5 -- 12.9 77.2 15.4% 
SED 10/FP 9 5.5 0.4 -- -- 4.4 10.4 2.1% 

* Includes 501-acre mapped Priority Habitat between the Confluence and Woods Pond 
Dam.  Does not include the wetland, backwater, and marsh areas south of New Lenox 
Road (in Reaches 5B and 5C) that are no longer mapped as Priority Habitat, but are 
used by these species (see Section C.2 above). 

Note: In addition to the impacts shown above, SED 3 through SED 9 would each involve 
riverbank stabilization/remediation in Priority Habitat, impacting 13,901 lf of such habitat 
in Reach 5A and 12,827 lf in Reach 5B.  SED 10 would involve riverbank 
stabilization/remediation on 780 lf of Priority Habitat in Reach 5A and none in Reach 5B. 

 

In Reach 7, none of these combinations of alternatives would impact the American bittern Priority Habitat 
except for SED 8/FP 7, which would impact approximately 10 acres of such habitat (9% of the total Priority 
Habitat in Reach 7). 

C-3-3. Impacts to American Bittern Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the American bittern have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table C-3.  For TD 2, impacts to mapped Priority Habitat would occur only if backwater 
BWL_07 is used for a Confined Disposal Facility (CDF).  A CDF in that backwater would involve 
approximately 5 acres of impact to American bittern Priority Habitat.  TD 3 would have no impact on mapped 
Priority Habitat for the American bittern, since none of the identified locations for an Upland Disposal Facility 
is within mapped bittern Priority Habitat.  However, TD 4 and TD 5, if implemented at the identified GE-owned 
property off New Lenox Road, would impact approximately 4 acres of Priority Habitat for the American bittern 
(<1% of the mapped Priority Habitat in Reach 5) in connection with clearing a small vegetated area for 
construction of the treatment facility and associated access roads, resulting in disruption of breeding and 
foraging habitat.    
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Table C-3. Impacts to American Bittern Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 4.8 
BWL_09 None 

Woods Pond – Layout A None 
Woods Pond – Layout B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 

 

C-4. Assessment of Take of American Bittern  

The attached tables –Table C-4 for the sediment alternatives, Table C-5 for the floodplain alternatives, 
Table C-6 for the selected sediment/floodplain combinations, and Table C-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species. 

As shown in Table C-4, except for SED 1 and SED 2, all sediment alternatives would result in a take of 
American bittern in Reach 5.  Excavation, engineered capping, thin-layer capping, and riverbank 
stabilization/remediation would cause a take by disrupting nesting, breeding, and/or feeding activities of this 
species, either through direct alteration/removal of primary wetland habitat (for construction of access roads 
and staging areas) or through behavioral disturbance due to construction activities within nearby open water 
and shoreline areas.  Although direct mortalities might be avoided by executing work in late fall or winter while 
this species is residing in southern United States, such activities would not prevent a take due to a 
deterioration of the extent and quality of this species’ emergent wetlands habitats.  This deterioration, in turn, 
would deter individual bitterns from returning to the impacted area and would also result in a loss of prey 
species, disrupting bittern foraging.   

SED 3 would impact approximately 7% of the mapped American bittern habitat, and would alter approximately 
26,700 if of riverbank habitat.  This work is unlikely to adversely affect a significant portion of the local 
population due to the relatively small proportion of impacts in the mapped Priority Habitat, which would leave 
large areas of bittern habitat unaffected, and due to the relatively short work duration in Reaches 5B and 5C.  
(SED 3 impacts in Reach 5A would occur over a period of 8 years, while work in Reaches 5B and 5C would 
take <1 year and 1 year, respectively.)  

SED 4 through SED 8 would impact 53 to 56 acres (approximately 11%) of the mapped Priority Habitat in 
Reach 5, along with about 26,700 lf of riverbank habitat.  In addition, noise and other construction 
disturbances in other large marsh areas adjacent to and between mapped habitat areas, on which the bittern 
also relies for foraging and as a buffer to core habitat areas, would have indirect adverse impacts on this 
species well beyond the limits of the mapped habitat areas.  Given the magnitude of the work under SED 4 
through SED 8, its location in proximity to open bittern habitats south of New Lenox Road, and the extended 
duration of this work within and in proximity to the Priority Habitat, these alternatives would impact a 
significant portion of the local American bittern population.  Work within Reaches 5A, 5B, and 5C would range 
in duration from 8 to 12, 3 to 6, and 2 to 10 years, respectively.  The increased disturbance from longer-term 
construction activities within Reaches 5B and 5C would likely displace the secretive American bittern by 
preventing them from selecting these areas as suitable nesting habitat upon their return to Massachusetts.   
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Overall habitat impacts from SED 9 would be reduced compared to SED 4 through SED 8, due to the 
reduction in required access roads resulting from the performance of the sediment remediation within the river 
channel.  However, riverine and riverbank impacts would be similar.  The magnitude of the work within the 
Priority Habitat and the duration of that work would likely result in an impact to a significant portion of the local 
population of the American bittern.  SED 9 is projected to take approximately 10 years to complete in 
Reach 5, and the impacts associated with extended disturbances would likely result in a long-term loss of 
viable foraging habitat for the bittern and disturbance to nesting habitat from nearby construction activities.     

Although SED 10 is expected to result in a take due to habitat removal, it would have limited impacts (2 acres, 
<1% of over Priority Habitat in Reach 5) and thus would not be expected to adversely affect a significant 
portion of the local population of the species.    

As shown in Table C-5, while the impacts from the floodplain alternatives on the Priority Habitat of the 
American bittern in Reach 5 would vary greatly (ranging from 6 to 90 acres), all of those alternatives (except 
FP 1) would result in a take of the American bittern.  The take would result from harassment or disruption of 
American bitterns due to direct alteration of primary habitat, removal of prey species, and habitat 
fragmentation, and also potentially from direct mortality to nesting birds or young.    

As noted above, since this species is territorial, requires relatively large core areas, and shows site fidelity, it 
will be broadly distributed across available habitats.  As a result, depending on the specific locations of the 
work relative to bittern locations, even small disturbances or encroachments could affect a significant portion 
of the local population of this state-listed endangered species.  Based on existing information and as 
discussed further in Table C-5, it is concluded that:  (a) FP 2 and FP 9, due to their impact on a small portion 
of the Priority Habitat (1-2%), would not affect a significant portion of the local American bittern population; (b) 
FP 3 through FP 5, while impacting a relatively small percentage of mapped Priority Habitat (4-6%), could 
possibly impact a significant portion of the local population due to the indirect impacts from work in adjacent 
non-mapped open marsh and wet meadow wetland habitats; (c) FP 8, with greater habitat impacts (8%), is 
likely to impact a significant portion of the local population; and (d) FP 6 and FP 7, due to the overall larger 
extent of their impacts (67 acres and 90 acres, respectively, representing 13 to 18% of the Priority Habitat), 
the distribution of these impacts across the bittern habitat areas, and the associated indirect effects from 
active construction disturbances in proximate non-mapped wetland habitats, would impact a significant 
portion of the local population.   

No in-river work is planned in mapped habitat for the American bittern in Reach 7.  Therefore, no sediment 
alternatives would result in a take of American bittern in Reach 7.  Additionally, none of the floodplain 
alternatives would involve work in the Priority Habitat in Reach 7 except for FP 7.  FP 7 would impact 9% of 
the American bittern Priority Habitat in that reach.  This would result in a take and could possibly impact a 
significant portion of the local bittern population in that reach due to the location of the remediation in the 
central portion of the mapped Priority Habitat and the openness of the surrounding emergent wetland cover. 

As shown in Table C-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the American bittern in Reach 5 for similar reasons to those 
discussed above.  SED 3/FP 3 would impact 10% of the Priority Habitat plus approximately 26,700 lf of 
riverbank.  This would likely be enough to impact a significant portion of the local population.  The remaining 
combinations except for SED 10/FP 9 would impact 15% to 26% of the Priority Habitat, as well as 
approximately 26,700 lf of riverbank within the Priority Habitat area.  Given the magnitude of this work, these 
combinations would impact a significant portion of the local population.  Conversely, SED 10/FP 9 would not 
do so, since it would impact only about 2% of the Priority Habitat and considerably less riverbank within that 
habitat (780 lf).   

In Reach 7, a take would occur only under SED 8/FP 7, which would result in an impact to 11 acres of 
American bittern Priority Habitat.  This impact to 10% of that habitat could possibly impact a significant portion 
of the local bittern population in that reach due to the location of the remediation in the central portion of the 
mapped Priority Habitat and the openness of the surrounding emergent wetland cover.  
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As shown in Table C-7, the treatment/disposition alternatives that could result in a take of American bittern 
are TD 2, TD 4, and TD 5.  For TD 2, impacts to the mapped American bittern Priority Habitat would occur 
only if backwater BWL_07 is used for a CDF.  A CDF in that backwater would impact 5 acres of Priority 
Habitat and would cause a take due to the removal of foraging, breeding, and nesting habitat in that 
backwater.  However, this limited take (affecting <1% of the overall Priority Habitat in Reach 5) would not 
adversely impact a significant portion of the local population.  The construction of a treatment facility under 
TD 4 or TD 5 at the GE property off New Lenox Road, which would impact 4 acres of Priority Habitat, would 
also cause a take due to harassment and disruption of the bittern’s foraging activity and potential impacts on 
breeding and nesting activity.  Again, this would not be enough to impact a significant portion of the local 
population.   

It should be noted that some of the habitat restoration measures described in Section 5.3 of the Revised CMS 
Report would address American bittern habitat.  These would include efforts to replace marsh and wet 
meadow areas and the control of invasive plant species subsequent to the restoration process.  However, 
such actions would not eliminate the take of American bitterns or change the above conclusions regarding the 
extent of population impacts.  As discussed in Section 5.3.5.4, despite the implementation of such actions, the 
remedial construction activities would have long-term adverse impacts on marsh and wet meadow areas.  
These impacts would last until soil and hydrological conditions similar to pre-remediation conditions return 
through flooding and other natural processes – a period of time that is uncertain and could take a decade or 
more.  In these circumstances, such restoration efforts would not reliably lessen the extent of impacts on the 
local American bittern population where a significant portion of that population would be affected.  
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Table C-4. Assessment of Take of American Bittern Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitored natural recover only NA 

SED 3  Yes in Reach 5.  Excavation/capping in 
Reach 5A, bank stabilization in Reaches 5A 
and 5B, and thin-layer capping in Reach 5C 
would alter approximately 34 acres, along 
with 26,700 lf of riverbank, within Priority 
Habitat, and would cause a take by 
“harassing” or “disrupting” American bitterns’ 
feeding, breeding, and/or nesting activity.  
Removal of emergent wetlands or wet 
meadow for access roads and staging areas 
would alter primary nesting, feeding, 
breeding, and protective cover habitat.  
Construction would also disrupt migration 
patterns, deterring individuals from returning 
to the impacted area.  A loss of prey species 
following in-river and riverbank remediation in 
all areas where work would be performed is 
also likely, disrupting the bittern foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

Unlikely in Reach 5.  Approximately 34 acres 
(7%) of the Priority Habitat in Reach 5 would 
be impacted, along with all riverbanks within 
Priority Habitat in Reaches 5A and 5B.  
However, the bittern habitat in Reach 5A is 
concentrated in beaver impoundments to the 
east (along Sackett Brook) and west of the 
river, as well as around Moorewood Lake, all 
of which have some intervening woodland to 
buffer the effects of work along the main 
channel of the river.  Bank stabilization work 
within Reach 5B just south of New Lenox 
Road, as well as the riverine remediation in 
the downstream portion of Reach 5C, may 
have more impact on bitterns because those 
more open (non-forested) portions of Priority 
Habitat are more exposed to noise, 
equipment and vehicle movement, and other 
disruption associated with the construction 
activities along the river.  However, as large 
areas of bittern habitat in these subreaches 
would remain unaffected, on balance these 
construction activities are not likely to impact 
a significant portion of the local population.   
 
NA in Reach 7.    

SED 4 
through  
SED 8 

Yes in Reach 5.  Sediment remediation in 
Reaches 5A, 5B and 5C, along with bank 
stabilization in Reaches 5A and 5B, would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts range 
from 53 to 56 acres, along with 26,700 lf of 
riverbank.  Removal of emergent wetlands or 
wet meadow for access roads and staging 
areas would alter primary nesting, feeding, 
breeding, and protective cover habitat.  
Construction within these reaches would also 
disrupt migration patterns, deterring 
individuals from returning to the impacted 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging. 

Yes in Reach 5.  These alternatives would 
impact 53 to 56 acres (~11%) of mapped 
American bittern Priority Habitat within Reach 
5, along with all of the riverbank within Priority 
Habitat that provides important foraging 
habitat.  In these areas, large wetland/marsh 
complexes adjacent to and between the 
mapped bittern Priority Habitat areas (see 
Figure C-3) are likely used for bittern foraging 
and contribute to the suitability of the mapped 
Priority Habitat for this species.  Moreover, 
work within Reach 5 would last for 12 to 28 
years.  Impacts from construction activities, 
including noise and truck traffic, through both 
the mapped and non-mapped habitats and 
generalized disruption typically associated 
with large-scale construction activities, would 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

 
No in Reach 7 due to no impacts on Priority 
Habitat.   

adversely affect this secretive species that 
tends to avoid disturbances of any kind.   
 
Given the scale and extended duration of 
remediation activity under these alternatives, 
the bitterns would be forced to attempt to 
relocate to more distant habitat areas outside 
the Rest of River corridor.  Given the limited 
distribution and presence of this species, and 
the fact that habitat loss is generally 
considered the prime factor in the scarcity of 
this species, it is unlikely that alternative 
habitat would be available.  
 
NA in Reach 7.    

SED 9 Yes in Reach 5.  Excavation/capping within 
Reaches 5A, 5B and 5C of the PSA would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts would 
occur over approximately 40 acres, along with 
26,700 lf of riverbank.  Removal of emergent 
wetlands or wet meadow for access roads 
and staging areas would alter primary nesting, 
feeding, breeding, and protective cover 
habitat.  Construction within these reaches 
would also disrupt migration patterns, 
deterring individuals from returning to the 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative would 
impact 40 acres (8%) of mapped American 
bittern Priority Habitat within Reach 5, along 
with all of the riverbank in Priority Habitat that 
provides important foraging habitat.  This 
work would occur both in mapped habitat 
areas and in other large marsh areas adjacent 
to and between mapped habitat areas on 
which the bittern relies for foraging and buffer 
protection of more core habitat areas.  
Because the bittern is secretive and highly 
sensitive to disturbance, noise, truck traffic, 
and generalized construction activities in 
these surrounding areas would likely have 
negative impacts on the bitterns using the 
Priority Habitat, even though such impacts are 
not to mapped habitat.   
 
In addition, because the work within Reach 5 
would occur over an extended period (~ 10 
years), it would cause disruption of the 
foraging and nesting activities of this secretive 
bird over at least that period, forcing it to 
attempt to find habitat outside of these impact 
areas, and deterring migrating individuals 
from returning to the area.  As noted above, 
such alternative habitat is unlikely to be 
available.  
 
NA in Reach 7.     
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Excavation/capping within 
Reach 5A of the PSA would cause a take by 
“harassing” or “disrupting” American bitterns’ 
feeding, breeding or nesting activity.  Overall 
habitat impacts would occur over roughly 2 
acres, along with 780 lf of riverbank in Priority 
Habitat in Reach 5A.  Removal of any 
emergent wetlands or wet meadow for access 
roads and staging areas would alter primary 
nesting, feeding, breeding, and protective 
cover habitat.  Construction within these 
areas, though limited, may also disrupt 
migration patterns, deterring individuals from 
returning to the area.  A loss of prey species 
in the specific in-river and riverbank 
remediation areas is also likely, which could 
also disrupt the bittern’s feeding activity 
despite the limited areas affected.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

No in Reach 5.  Only 2 acres (<1%) of 
mapped American bittern Priority Habitat 
within Reach 5 would be impacted, along with 
roughly 780 lf of riverbank within Priority 
Habitat.  The small impact area and relatively 
small riverine disturbances compared to the 
overall habitat area would allow for continued 
use of the majority of the mapped habitat by 
the species.  The shorter duration of work in 
Reach 5 under SED 10 (less than 4 years) 
would also serve to minimize the impacts from 
remedial actions on the local population.  
 
NA in Reach 7.    
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Table C-5. Assessment of Take of American Bittern Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and  
FP 9 

Yes in Reach 5.  Between 6 and 8 acres of 
the American bittern Priority Habitat would be 
altered under this alternative.  A take would 
occur as a result of the “harassment” or 
“disruption” of local individuals through 
disturbance of feeding, breeding, and/or 
nesting activity due to construction activities.   
 
No in Reach 7 due to no impacts on American 
bittern Priority Habitat. 

No in Reach 5.  The impacted area is only 
1-2% of the total Priority Habitat within 
Reach 5.  
 
NA in Reach 7.     
 
 

FP 3 through 
FP 5 

Yes in Reach 5.  Overall bittern habitat 
impacts from these alternatives range from 21 
to 28 acres.  A take would occur through the 
“harassment” or “disruption” of local 
individuals resulting from disturbance of 
feeding, breeding, and/or nesting activity due 
to construction activities.  Construction would 
also disrupt migrational patterns, deterring 
individuals from returning to the area. 
  
No in Reach 7 due to no impacts on Priority 
Habitat.   
 

Possibly in Reach 5.  These alternatives 
would impact only 4 to 6% of the overall 
Priority Habitat, but impacts would occur 
within and in proximity to the species’ primary 
habitat in wet meadow and other large 
wetland areas used by the bittern for 
breeding, nesting, resting, and foraging 
locations.  The affected Priority Habitat areas 
are relatively open and not buffered by 
woodlands or other natural barriers from 
additional construction activities in nearby 
non-mapped similar habitat.  Remediation 
and construction activities, including noise 
and truck traffic in proximate non-mapped 
habitat areas, would disturb the bitterns in 
Priority Habitat areas and may force them to 
attempt to seek other suitable habitat.   

FP 6 and  
FP 7 

Yes in Reach 5.  FP 6 and FP 7 would impact 
67 and 90 acres of floodplain Priority Habitat, 
respectively, causing the “harassment” or 
“disruption” of local individuals through 
disturbance of feeding, breeding, and/or 
nesting activity due to construction activities.  
Construction would also disrupt migrational 
patterns, deterring individuals from returning 
to the area. 
 
No in Reach 7 under FP 6 due to no impacts 
on Priority Habitat.   
 
Yes in Reach 7 under FP 7 as 11 acres of 
Priority Habitat for the American bittern would 
be impacted.  The take would involve 
“harassment” and “disruption” of local 

Yes in Reach 5.  These alternatives would 
impact 13% to18% of the overall Priority 
Habitat in Reach 5.  These impact areas are 
broadly distributed within or in close proximity 
to all of the bittern Priority Habitat areas, and 
there would be extensive additional impacts 
throughout the contiguous non-mapped 
habitats that also support the bittern’s use of 
the Priority Habitat and vicinity.  Even in 
portions of the Priority Habitat not directly 
affected by remedial activity, the impacts of 
widespread construction activities in 
surrounding non-mapped floodplain, including 
noise, truck traffic and generalized 
construction activities, would adversely affect 
the bitterns and force them to attempt to seek 
out other habitat areas.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

individuals through disturbance of feeding, 
breeding, and nesting habitat. 

 
Possibly in Reach 7 under FP 7.  That 
alternative would impact 9% of the bittern 
Priority Habitat in Reach 7.  This could 
possibly impact a significant portion of the 
local bittern population in that reach due to 
the location of the remediation in the central 
portion of the mapped Priority Habitat and the 
openness of the surrounding emergent 
wetland cover. 

FP 8 Yes in Reach 5.  Overall bittern habitat impact 
from this alternative is 40 acres.  A take would 
involve the “harassment” or “disruption” of 
local individuals through disturbance of 
feeding, breeding, and/or nesting activity due 
to construction activities. Construction would 
also disrupt migrational patterns, deterring 
individuals from returning to the area. 
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative would 
impact 8% of the overall Priority Habitat.  
Impacts would occur within the species’ 
primary habitat in wet meadow and other 
wetland habitats used by the bittern for 
breeding, nesting, resting, or foraging 
locations.  The impact areas are broadly 
distributed within or in close proximity to all of 
the bittern Priority Habitat areas, and remedial 
activities and associated construction would 
also impact additional extensive contiguous 
non-mapped habitat that supports the bittern’s 
use of the Priority Habitat.  This work would 
still directly impact breeding and migration for 
a number of years, likely affecting the 
recurring use of these areas by bitterns.    
 
NA in Reach 7.    
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Table C-6. Assessment of Take of American Bittern Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes in Reach 5.  Sediment removal in 
Reaches 5A, bank stabilization in Reaches 
5A and 5B, thin-layer capping in Reach 5C, 
and floodplain removals throughout Reaches 
5A and 5B would cause a take by “harassing” 
or “disrupting” American bitterns’ feeding, 
breeding, and/or nesting activity.  This 
combination would directly impact 
approximately 50 acres, along with 26,700 lf 
of riverbank, within Priority Habitat.  Removal 
of emergent wetlands or wet meadow for 
floodplain remediation or access roads and 
staging areas would alter primary nesting, 
feeding, breeding, and protective cover 
habitat.  Construction within these reaches 
would also disrupt migration patterns, 
deterring individuals from returning to the 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging. 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative 
combination would directly impact 10% of the 
bittern Priority Habitat and also involve 
riverbank remediation along all of the Reach 
5 bank located in Priority Habitat, occurring 
over a 9-year period in Reach 5.  Riverine, 
riverbank, and floodplain remediation would 
occur through the central part of the primary 
bittern Priority Habitat in Reach 5A (in the 
Canoe Meadows area).  This is likely to 
functionally fragment the two primary beaver 
impoundment areas that provide ideal bittern 
habitat, and reduce bittern foraging 
opportunities in the river for a number of 
years.  The combined effect of river and bank 
remediation and floodplain work means that 
intervening woodland potentially serving to 
buffer bittern habitat from some construction 
effects would itself be materially affected by 
remedial removals. Similarly, riverbank work 
and floodplain removals just south of New 
Lenox Road would reduce the suitability of 
the bittern Priority Habitat in that area for at 
least several years.  As a result, and 
considering bittern site fidelity, the suitability 
of these two largest Priority Habitat areas to 
sustain the current bittern use would be 
impaired. The capacity of other unaffected 
portions of the Housatonic river corridor to 
provide replacement habitat for bitterns 
displaced from affected portions of the area is 
unknown.  Therefore, it is likely that a 
significant portion of the local population 
would be impacted under SED 3/FP 3. 
 
NA in Reach 7.    

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Sediment remediation in 
Reaches 5A, 5B and 5C of the PSA, together 
the bank stabilization in Reaches 5A and 5B, 
would cause a take by “harassing” or 
“disrupting” American bitterns’ feeding, 
breeding, and/or nesting activity.  Overall 
impacts to Priority Habitat range from 75 to 
130 acres, along with 26,700 lf of riverbank.  
Removal of emergent wetlands or wet 
meadow for floodplain remediation or access 
roads and staging areas would alter primary 

Yes in Reach 5.  These combinations would 
directly impact 15 to 26% of mapped 
American bittern Priority Habitat within Reach 
5, along with all of the riverbank that provides 
important foraging habitat within the Priority 
Habitat.  In addition to the direct impacts to 
mapped Priority Habitat, impacts would occur 
to habitat areas adjacent to and between the 
mapped areas that are suitable foraging 
areas for bitterns and likely contribute to the 
suitability of the Priority Habitat for this 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

nesting, feeding, breeding, and protective 
cover habitat.  Construction within these 
reaches would also disrupt migration 
patterns, deterring individuals from returning 
to the area.  A loss of prey species in all 
reaches following in-river and riverbank 
remediation is also likely, disrupting bittern 
foraging. 
 
No in Reach 7 except under SED 8/FP 7.  
Under that combination, 11 acres of Priority 
Habitat for the American bittern would be 
impacted, resulting in a take.  The take would 
involve ‘harassment’ and “disruption” of local 
individuals through disturbance of feeding, 
breeding and nesting habitat. 

species.  Increased noise, truck traffic and 
other construction disturbances in areas 
proximate to the Priority Habitat would also 
impact the bitterns.  The work in Reach 5 
would extend over many years (10 to 28 
years), resulting in a long-term disruption to 
the bittern’s movements, foraging, and other 
activities.  Under these circumstances, 
bitterns would need to attempt to seek out 
other areas to inhabit.  Given the site fidelity 
and life-cycle characteristics of this species, 
long-term disruptions of this magnitude would 
adversely impact a significant portion of the 
local bittern population over the course of the 
remedial work.     
 
Possibly in Reach 7 under SED 8/FP 7.  That 
combination would impact 10% of the bittern 
Priority Habitat in Reach 7, which could 
impact a significant portion of the local bittern 
population in that area due to the location of 
the remediation in the central portion of the 
mapped Priority Habitat and the openness of 
the surrounding emergent wetland cover, 
leaving limited areas for bitterns to seek 
shelter outside of the direct and indirect 
impact areas. 

SED 10/FP 9 Yes in Reach 5.  Excavation/capping within 
Reach 5A of the PSA and floodplain impacts 
from remediation and access/staging would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts 
related to remediation and access and 
staging activities would occur over roughly 10 
acres, along with 780 lf of riverbank, within 
Priority Habitat.  Removal of any emergent 
wetlands or wet meadow for remediation or 
access roads and staging areas would alter 
primary nesting, feeding, breeding, and 
protective cover habitat.  Construction within 
these reaches would also disrupt migration 
patterns, deterring individuals from returning 
to the area. A loss of prey species in all 
reaches following in-river and riverbank 
remediation is also likely, disrupting bittern 
foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

No in Reach 5.  Approximately 10 acres (2%) 
of mapped American bittern Priority Habitat 
would be impacted, along with 780 lf of 
riverbank within that habitat.  The small 
impact area compared to the overall habitat 
area would allow for continued use of the 
majority of the habitat with minimal impacts.  
Disruption of migratory activities would be 
reduced because of the shorter overall work 
duration in Reach 5 (less than 4 years).  
 
NA in Reach 7.     
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Table C-7. Assessment of Take of American Bittern under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no action NA 

TD 2 
 

No under footprint that uses only Woods 
Pond and/or BWL_09, since such footprint 
would not affect American bittern habitat. 
 
Yes under footprint in which CDF is located in 
BWL_07, since construction of CDF in that 
backwater would result in removal of 
foraging, breeding, and nesting habitat.  This 
take would include harassment and 
disruption of foraging and breeding activities.  

No.  Even with use of BWL_07, the impacts 
would be limited to approximately 5 acres 
(1% of the total Priority Habitat).  The majority 
of these impacts would be to backwater 
habitat which may disrupt foraging, but there 
would be sufficient habitat remaining for 
American bitterns. 

TD 3 No take due to no impacts. NA 

TD 4 and  
TD 5 

Yes.  Construction of treatment facility and 
access road areas would involve habitat 
removal and a related take.  This take would 
include harassment and disruption of foraging 
activity and may impact breeding and nesting 
activity.   

No.  The impacted Priority Habitat area is 
only 4 acres (< 1% of the total Priority 
Habitat).  The disruption of foraging and other 
activities would not be enough to impact a 
significant portion of the local population. 
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D. Bald Eagle (Haliaeetus leucocephalus) MESA Assessment 

D-1. Summary of Species Life Cycle and Habitat Requirements 

The bald eagle (Haliaeetus leucocephalus) is the largest raptor (bird of prey) found in Massachusetts and the 
only member of the Haliaeetus (fish or sea eagle genus) that occurs regularly in North America. The bald 
eagle is classified as an Endangered Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008). This species usually inhabits coastal areas, estuaries, and larger inland waters.  It requires a 
high amount of water-to-land edge incorporating stands of forest for nesting and trees projecting above the 
forest canopy for perching, an adequate supply of moderate-sized to large fish, an unimpeded view, and little 
human disturbance.  When available, fish (both marine and freshwater) are the bald eagle's preferred food.  
Birds, especially waterfowl, small mammals, and carrion, particularly dead fish, are also in the bald eagle’s 
diet.   

The bald eagle has the ability for long-distance flight.  The hunting area or home range patrolled by a bald 
eagle varies from 1,700 to 10,000 acres and is generally dependent on the availability of food (Rutlidge, 
2010).  In winter, eagles of all ages gather in areas with open water where fish or other food sources are 
abundant.  Wintering eagles require, and may travel substantial distances to reach, suitable thermally 
protected roost trees for communal night roosting and food sources in waters that are not frozen.  

The breeding and nesting season for bald eagles in Massachusetts begins in March.  Courtship occurs in 
mid- to late winter, with pairs then mating for life.  Sexual maturity is reached at four to six years of age.  After 
courtship, the mated pair builds a large nest made with sticks and lined with sprigs of pine, grasses, and other 
soft materials.  The male eagle collects the nest material and delivers it to his mate, who is responsible for 
most of the actual nest construction.  Once the nesting site is chosen, the mated pair will generally return 
every year to the same site and add to the existing structure.  The nests are located in hardwoods or conifers 
from 30 to 120 feet above the ground and may measure up to 12 feet high and 8.5 feet wide, with a weight of 
hundreds of pounds.  Trees selected (for nesting, and also for roosting and sometimes perching) are typically 
older trees, taller than their surroundings.  

The female bald eagle lays one to three (two average) dull white eggs several days apart, usually by in late 
March or early April.  The eggs are incubated for approximately 35 days until hatching.  Ten weeks after 
hatching, chicks begin making short flights and by late fall the adults no longer care for their young.  Most bald 
eagles appear to nest within 200 miles of where they hatched.   

D-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from NHESP, Priority Habitat of the bald eagle occurs in 
the lower half of Reach 5C, as shown in Figure D-1 at the end of this section.  The total Priority Habitat of the 
bald eagle in Reach 5C comprises approximately 187 acres, with 136 acres of this Priority Habitat within the 
PSA.  The areal extent of this mapped Priority Habitat includes the main stem of the Housatonic River, 
backwater areas, emergent marsh, wet meadow, shrub swamp, floodplain forest, and northern hardwoods 
hemlock/white pine forest.  Preferred hunting habitats for the bald eagle found within Reach 5C include the 
main stem of the Housatonic River and the large backwater areas.  The surrounding floodplain forests provide 
nesting and perching habitat near these waterbodies.  Previous field surveys conducted within the PSA 
(1998-2000) observed instances of bald eagles flying, feeding, or perching in the spring and fall in the vicinity 
of Woods Pond and backwaters north of the pond (Woodlot 2002).  NHESP has stated (May 2009) that it has 
documentation of at least one bald eagle nesting site within the PSA. 

Based on the life-cycle characteristics of the bald eagle, including the species’ regional movements and its 
known distribution in western Massachusetts, the individual bald eagles inhabiting Priority Habitat in 
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Reach 5C do not comprise the entire local population of this species.  The NHESP’s Bald Eagle fact sheet 
(NHESP, 2009) reports that in 2008, at least 26 pairs of bald eagles maintained breeding territories in western 
and central Massachusetts, in locations that included, among others, the Quabbin Reservoir, the Connecticut 
River, and Ononta Lake (Pittsfield) in addition to the Housatonic River.  Known bald eagle habitat is also 
located in southwestern Massachusetts in the town of Sandisfield (NHESP, 2009).  Given this species’ large 
home range and capacity for long-distance flight, it is likely that the individual bald eagles which utilize the 
habitat within the Reach 5C could interact with other bald eagles in the western and central portions of 
Massachusetts.  The 187-acre mapped Priority Habitat in Reach 5C may provide a core habitat for the 
individual breeding eagles and foraging activities at this location, with the local population for this species 
extending to other areas of suitable habitat in western and central Massachusetts (i.e., those areas also 
having large water bodies with shallow waters and abundant fish and surrounded by mature forest).   

D-3. Impacts of Remedial Alternatives on Bald Eagle Habitat 

D-3-1. Impacts to Bald Eagle Habitat from Individual Sediment and Floodplain Alternatives 

Table D-1 summarizes the areal extent of work within NHESP-mapped bald eagle Priority Habitat for all the 
remedial alternatives.  SED 1 involves no construction-related activities, and SED 2 is limited to monitored 
natural recovery only.  SED 3 through SED 9 would involve increasing activity within bald eagle Priority 
Habitat.  SED 3 would impact 19 acres of river channel by thin-layer capping within the eagle habitat.  SED 4 
through SED 9 would impact 54 to 64 acres of river channel and backwater areas through excavation, thin-
layer capping, and/or engineered capping in the Priority Habitat of the bald eagle.  SED 3 through SED 5 
would involve additional impacts of less than 1 acre due to access road/staging area construction.  SED 10 
would involve no work within the bald eagle Priority Habitat.  Work within the river channel and backwaters 
north of Woods Pond (excavation, capping) would cause a temporary reduction in the eagles’ primary food 
resource (fish), and would discourage foraging activity by causing disturbances to or interference with the 
eagles’ normal behavior (referred to herein as behavioral disturbance).  The work within the mapped Priority 
Habitat under these sediment alternatives would in many cases take several years to complete.  This may 
cause individual bald eagles to abandon the area completely and search for other suitable nesting or foraging 
sites in the region.  No riverbank stabilization/remediation would occur within the mapped Priority Habitat of 
the bald eagle in Reach 5C. 

FP 1 and FP 2 would not impact mapped Priority Habitat for the bald eagle.  All other floodplain alternatives 
would affect the floodplain habitat through remedial activities and access road/staging area construction.  
FP 9 would affect only 0.5 acre of bald eagle Priority Habitat.  Under the other floodplain alternatives, impacts 
to bald eagle habitat would range from approximately 4 acres under FP 3 and FP 4 to 31 acres under FP 7.  
The majority of the impacts from the floodplain alternatives would occur in shallow emergent marsh and shrub 
swamp habitat, but the more extensive removal alternatives such as FP 6 and FP 7 would also have impacts 
within floodplain forest habitats.  Remediation activities or construction of access roads and staging areas 
within forested habitats would require tree clearing, including the removal of selected large trees along the 
river’s edge that offer potential roosting and perching/hunting sites for bald eagle, and would also impact bald 
eagle foraging by causing behavioral disturbance.  However, none of the floodplain alternatives would appear 
to disturb isolated large trees which provide suitable height and structure for bald eagle nest building.   
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Table D-1. Impacts to Bald Eagle Habitat in Reaches 5 and 6 by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 18.9 -- 18.9 -- -- 0.1 -- 0.1 19.0 10% 
SED 4 -- -- 61.1 -- 61.1 -- -- 0.2 -- 0.2 61.3 33% 
SED 5 -- -- 61.1 -- 61.1 -- -- 0.2 -- 0.2 61.3 33% 
SED 6 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 
SED 7 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 
SED 8 -- -- 63.8 -- 63.8 -- -- -- -- 0.0 63.8 34% 
SED 9 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 -- -- 2.8 -- 2.8 -- -- 0.8 -- 0.8 3.7 2% 
FP 4 -- -- 2.8 -- 2.8 -- -- 0.8 -- 0.8 3.7 2% 
FP 5 -- -- 4.2 -- 4.2 -- -- 1.7 -- 1.7 5.9 3% 
FP 6 -- -- 17.6 -- 17.6 -- -- 1.5 -- 1.5 19.1 10% 
FP 7 -- -- 30.1 -- 30.1 -- -- 1.3 -- 1.3 31.3 17% 
FP 8 -- -- 7.0 -- 7.0 -- -- 2.0 -- 2.0 9.0 5% 
FP 9 -- -- 0.2 -- 0.2 -- -- 0.3 -- 0.3 0.5 <1% 

 

D-3-2.  Impacts to Bald Eagle Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bald eagle.  Those impacts are shown in Table D-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bald eagle would vary greatly among these combinations, ranging from less than 1 acre 
(<1% of the Priority Habitat) under SED 10/FP 9 to approximately 84 acres (45% of the Priority Habitat) under 
SED 8/FP 7.  Under all the combinations involving river channel and backwater remediation in Priority Habitat, 
this work would cause a reduction in the eagle’s primary food resource (fish) and discourage foraging activity 
until conditions approximating pre-remediation conditions return, and it could also cause the displacement of 
individual eagles from the mapped habitat through behavioral disturbance. 
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Table D-2. Impacts to Bald Eagle Mapped Habitat in Reaches 5 and 6 from Combinations of Sediment 
and Floodplain Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) Access & 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 21.7 -- 0.9 22.6 12% 
SED 5/FP 4 -- -- 63.9 -- 0.9 64.9 35% 
SED 6/FP 4 -- -- 56.3 -- 0.8 57.2 31% 
SED 8/FP 7 -- -- 82.3 -- 1.3 83.6 45% 
SED 9/FP 8 -- -- 60.5 -- 1.9 62.4 33% 
SED 10/FP 9 -- -- 0.2 -- 0.3 0.5 <1% 

* Includes 187-acre Priority Habitat in Reach 5C   
 

D-3-3.  Impacts to Bald Eagle from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
bald eagle have also been evaluated (except for TD 1, the off-site disposal alternative).  These impacts are 
shown in Table D-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the extent of mapped Priority Habitat 
within the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range 
from none (assuming use of any CDF area in Woods Pond) to approximately 25 acres (assuming use of 
backwater BWL_07).  The presence of a CDF in backwater BWL_07 would affect 13% of the Priority Habitat 
in Reach 5C and would permanently remove that area from the open-water foraging habitat of bald eagles.  

TD 3, TD 4, and TD 5 would have no impact on bald eagle habitat, since none of the identified locations for an 
Upland Disposal Facility or for a chemical extraction or thermal desorption facility is within the mapped Priority 
Habitat for this species.  

Table D-3. Impacts to Bald Eagle Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 0.1 (Reach 5C) 

Woods Pond A None 
Woods Pond B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road None 

 

D-5. Assessment of Take of Bald Eagle 

The attached tables – Table D-4 for the sediment alternatives, Table D-5 for the floodplain alternatives, Table 
D-6 for the selected combinations of sediment/floodplain alternatives, and Table D-7 (for the 
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treatment/disposition alternatives) – identify, for each alternative (or combination): (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species. 

As shown in Table D-4, all of the sediment alternatives except SED 1, SED 2, and SED 10 would result in a 
take of the bald eagle.  Excavation, engineered capping, and/or thin-layer capping in the lower half of 
Reach 5C of the PSA would impact bald eagles’ foraging habitat and cause an interruption of availability of 
food resources (fish).  Remedial work for SED 3 would impact approximately 10% of the total mapped bald 
eagle habitat in Reach 5C, while SED 4 through SED 9 would impact between 29% and 34% of that habitat.  
In addition, since bald eagles are particularly sensitive to human disturbance, remedial construction activities 
within and proximate to the Priority Habitat would cause a take by harassing or disrupting the eagles through 
behavioral disturbance and alteration of their habitat.  Continued disruption of habitat under sediment 
alternatives involving multiple years of construction may cause individual bald eagles to abandon the 
Reach 5C Priority Habitat completely as a breeding and foraging site.    

Due to the large home range of the bald eagle and its ability for flight, SED 3 would not impact a significant 
portion of the local population, and SED 4 through SED 9 are unlikely to impact a significant portion of the 
local population.  As discussed above, individual bald eagles using the mapped habitat in Reach 5C are likely 
to interact with a local population of bald eagles inhabiting suitable habitat elsewhere in western and central 
Massachusetts.  None of the sediment alternatives is anticipated to cause direct mortality to bald eagles, nor 
would these alternatives be likely to directly impact any bald eagle nesting sites.  While riverine remediation in 
Reach 5C occurring over several consecutive years may result in this breeding and foraging site being 
abandoned or discontinued, it appears unlikely, based on currently available information, that loss of this 
particular habitat would impact a significant portion of the bald eagle population in western and central 
Massachusetts.  However, to reach a more definitive conclusion, further assessment of the role and potential 
long-term significance of this particular local site to the bald eagle population in western and central 
Massachusetts would need to be conducted during design of a selected remedial alternative.  

As shown in Table D-5, FP 1 and FP 2 have no work within the bald eagle Priority Habitat and therefore 
would not result in a take of the bald eagle.  FP 9 would involve minimal work within the Priority Habitat (0.5 
acre), most of which would occur in shrub swamp habitat not generally used by the bald eagle, and this 
activity would also not result in a take of the bald eagle.  It is possible that FP 3 through FP 5 and FP 8 would 
result in a take of the bald eagle.  These alternatives would have relatively small impacts (2% to 5% of total 
Priority Habitat) and the majority of this work would occur in shrub swamp and emergent marsh habitat which 
is not preferred habitat for the bald eagle.  It does not appear that any potential nesting trees would be 
impacted by any of these alternatives, and impacts to  potential roosting or perching sites along the river’s 
edge would be minimal  (i.e., less than approximately 3-5 trees).  However, loss of any trees along the river 
that could provide perching sites for foraging from or roosting sites could constitute a take, and construction 
disruption under these alternatives within and proximate to the Priority Habitat may cause a take of the bald 
eagle through harassment and behavioral disturbance.  The extent of remedial impacts as well as the 
duration of work within bald eagle Priority Habitat would increase under FP 6 and FP 7, and these alternatives 
would result in a take of this species.  These alternatives would impact between 10% and 17% of the total 
mapped Priority Habitat, and would impact substantially more floodplain forest habitat than other FP 
alternatives.  In addition, FP 6 and FP 7 would impact up to approximately 14 trees along the river’s edge that 
offer roosting and perching/hunting sites.  While it is unlikely that these trees would provide suitable height 
and structure for nest building, the loss of these trees under FP 6 and FP 7 would result in a take due to the 
reduction of roosting and perching habitat along the river’s edge, which would disrupt foraging/hunting 
activities and may displace individuals to other hunting and breeding grounds with suitable habitats.  In 
addition, since bald eagles are particularly sensitive to human disturbance, construction-period activities 
under FP 6 and FP 7 within and near the mapped bald eagle habitat would result in a take by causing 
behavioral disturbances that disrupt the eagles’ breeding and foraging activities and may also displace 
individual bald eagles from this local habitat site.   
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As noted above, the local bald eagle population extends well beyond the Reach 5C mapped Priority Habitat, 
this species has a large home range, and none of the floodplain alternatives is anticipated to cause direct 
mortality of bald eagles or direct impacts to any nesting site.  Therefore, it is unlikely that the floodplain 
alternatives would impact a significant portion of the local bald eagle population. 

As shown in Table D-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
except SED 2/FP 1 and SED 10/FP 9 would involve a take of the bald eagle for reasons similar to those 
discussed above.  SED 3/FP 3 would impact approximately 23 acres of the bald eagle’s Priority Habitat and 
most of this work would occur within riverine habitat which the bald eagle utilizes as foraging habitat.  The 
remaining combinations would impact 57 to 84 acres of the Priority Habitat, including extensive areas of 
riverine and backwater critical foraging habitat.  The remedial construction activities in these areas would 
cause a take by disrupting the bald eagles’ foraging in the river, removing potential roosting or 
perching/hunting trees along the river’s edge, and harassing or disrupting local individuals by causing 
behavioral disturbance. 
   
SED 3/FP 3 would affect 12% of the bald eagle’s Priority Habitat and is unlikely to directly impact any nesting 
sites, cause direct mortality, or cause multi-year habitat disruption.  As such, it would not impact a significant 
portion of the local population, which extends well beyond the Reach 5C Priority Habitat.  The remaining 
combinations would have more extensive impacts, affecting 31% to 45% of the Reach 5C Priority Habitat.  
However, based on current information, given the large extent of the local bald eagle population, it is unlikely 
that these combinations would impact a significant portion of the local population.  However, the significance 
of this mapped site to the eagle population in western and central Massachusetts would need to be further 
assessed to confirm whether, if remediation impacts cause abandonment of this particular habitat by the bald 
eagle, this could, over the long term, represent an impact to a significant portion of the overall local 
population. 

Treatment/disposition alternative TD 2 would result in a take of the bald eagle only if a CDF is constructed 
within backwater BWL_07.  A CDF in this location would directly impact 25 acres of foraging habitat (13% of 
the Priority Habitat) through the placement of fill in backwater, permanently removing this portion of the 
foraging habitat and having the potential to create long-term behavioral alterations for bald eagles at this site.  
However, as the bald eagle local population extends well beyond the Reach 5C mapped habitat and this 
species has a large home range, this work under TD 2 is unlikely to adversely impact a significant portion of 
the local population.  Construction of a CDF in backwater BWL_09 would impact only 0.1 acre of Priority 
Habitat, which is too small an impact to result in a take.  No other treatment/disposition alternative involves 
any impacts within the mapped Priority Habitat in Reach 5C. 

Habitat restoration measures, as described in Section 5.3 of the Revised CMS Report, would include efforts 
to replace forested habitats, including potential roosting and perching trees in areas of impacted bald eagle 
habitat.  Such actions would not eliminate the take of this species described above or change the other above 
conclusions, particularly considering that it would take several decades of successful growth before the 
replanted trees would be used by bald eagles.  Moreover, such replanting would not affect the take that is due 
to loss of riverine food resources, disruption of foraging habitat, and behavioral disturbance during both the 
remediation and restoration phases.   

NHESP has suggested (in May 2009 comments on a prior version of this assessment) that a construction 
timing requirement “that remediation activities be initiated outside of the Bald Eagle’s nesting period” would 
avoid a take, by avoiding impacts to the nesting site documented by NHESP, and that artificial nest sites 
should be established prior to remediation impacting the natural nest site.  However, as discussed above, no 
direct impacts to actual or potential nesting sites are anticipated under any of the remedial alternatives, and 
hence the measures suggested by NHESP are not relevant to these alternatives.  In addition, a nesting 
season timing restriction would not avoid the overall disruption to food resources and foraging habitat 
associated with the remedial construction in mapped bald eagle riverine, backwater, and floodplain forest 
habitat.  Further, as noted above, the significant construction activities which would be required within and 
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near the bald eagle’s Priority Habitat would result in behavioral disturbance and harassment of bald eagles 
beyond the breeding season.  Accordingly, such measures would likewise not eliminate the above-described 
takes of this species.   
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Table D-4. Assessment of Take of Bald Eagle Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no construction activities NA 

SED 2 No take due to monitored natural 
recovery only  

NA 

SED 3 Yes.  Thin-layer capping within the main 
river channel would cause a take by 
disrupting foraging by bald eagles.  Work 
within the riverbed would also impact 
species’ primary food source (fish) until 
conditions approximating pre-
remediation conditions return.    

No.  This alternative would impact only 10% of 
the mapped Priority Habitat in Reach 5C.  Work 
is unlikely to directly impact any nesting site, 
cause direct mortality, or cause multi-year 
habitat disruption.  The local population extends 
well beyond the Reach 5C mapped habitat and 
this species has a large home range.  
Therefore, SED 3 would not impact a significant 
portion of the local population.  

SED 4 
through 
SED 9 

Yes.  Excavation, engineered capping, or 
thin-layer capping within the main river 
channel as well as the large backwater 
areas would impact bald eagle foraging 
habitat and cause a take by disrupting 
foraging.  Work within river would also 
impact populations of this species’ 
primary food source (fish) until conditions 
approximating pre-remediation 
conditions return.   

Unlikely.  Although these alternatives would 
impact the majority of the bald eagle foraging 
area (between 29 to 34% of mapped Priority 
Habitat) in Reach 5C, they are unlikely to 
directly impact any nesting sites or cause direct 
mortality to bald eagles.  The local population 
extends well beyond the Reach 5C mapped 
habitat and this species has a large home 
range.  While riverine remediation in Reach 5C 
occurring over consecutive several years could 
result in this breeding and foraging site being 
abandoned by the species, it appears unlikely, 
based on current information, that loss of this 
site would impact a significant portion of the 
bald eagle population in western and central 
Massachusetts.  During design of a selected 
remedial alternative, the significance of this 
particular habitat location to the rest of the local 
eagle population in western and central 
Massachusetts would need to be further 
assessed.  

SED 10 No take due to no construction activities 
within the mapped Priority Habitat. 
 

NA 



Bald Eagle 
MESA Assessment         

 

                                         D-9 October 2010 

Table D-5. Assessment of Take of Bald Eagle Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1, FP 2, 
and FP 9 

No take, due to no construction in mapped 
Priority Habitat for FP 1 and FP 2, and 
minimal (0.5 acre, or less than 1% of the 
mapped Priority Habitat) activity for FP 9, 
which would occur mostly in shrub swamp 
habitat not used by this species.  

NA 

FP 3, FP 4, 
FP 5, and 

FP 8  

Possibly.  Soil removal activities and 
access road/staging areas would occur in 
3.7 to 9 acres of the Priority Habitat, 
although the majority of these direct 
impacts would occur in shrub swamp and 
emergent marsh habitats which are not 
used by this species.  However, disruption 
of behavior and harassment of the bald 
eagle from construction activities under 
these alternatives within and near the 
Priority Habitat, along with some loss of 
potential perching/hunting sites along the 
river’s edge, may be sufficient to cause a 
take of the bald eagle. 

No. If a take is found to occur, it would not 
affect a significant portion of the local 
population.  The impacted area is only 2% 
to 5% of the Reach 5C Priority Habitat and 
occurs primarily in habitats which are not 
utilized by the bald eagle. The local bald 
eagle population extends well beyond 
Reach 5C and this species has a large 
home range.  

FP 6 and 
FP 7 

Yes.  This work would impact 19 to 
31 acres of mapped Priority Habitat, some 
of which occurs in forested floodplain 
habitat.  Given the level of remediation and 
duration of work under this alternative, this 
work would cause a take in the form of 
harassment or disruption of local 
individuals (behavioral disturbance) and 
would result in the loss of potential roosting 
or perching/hunting trees.  (The height and 
structure of these trees are likely 
unsuitable for nest construction and direct 
impacts to nesting habitat would not be 
expected.)    

Unlikely.  The impacted area is 
approximately 10% to 17% of the Reach 
5C bald eagle Priority Habitat, the local 
population extends well beyond Reach 5C, 
and this species has a large home range.  
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Table D-6. Assessment of Take of Bald Eagle Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  Thin-layer capping within the main 
river channel would cause a take by 
disrupting foraging.  Work within 
riverbed would also impact species’ 
primary food source (fish) until 
conditions approximating pre-
remediation conditions return. 

No.  This alternative would impact only 
12% of the Priority Habitat and is unlikely 
to directly impact any nesting sites, cause 
direct mortality, or cause multi-year habitat 
disruption. The local population extends 
well beyond the Reach 5C Priority Habitat 
and this species has a large home range.  

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 
SED 8/FP 7 

Yes.  Excavation, engineered capping, 
and/or thin-layer capping within the main 
river channel as well as the large 
backwater areas would impact foraging 
habitat by removing this species’ primary 
food source (fish) until conditions 
approximating pre-remediation 
conditions return.  In addition floodplain 
impacts to forested habitat would 
contribute to the take through the loss of 
potential roosting or perching/hunting 
trees along the river’s edge and the 
harassment or disruption of local 
individuals (behavioral disturbance). 
 

Unlikely.  These alternative combinations 
would affect 31-45% of the Reach 5C 
mapped bald eagle Priority Habitat, and 
would require work within or in proximity to 
the Priority Habitat for multiple consecutive 
years.  While these impacts could result in 
this Reach 5C breeding and foraging site 
being abandoned by the species, it 
appears unlikely, based on currently 
available information, that loss of this site 
would impact a significant portion of the 
overall local bald eagle population.  During 
design of a selected remedial alternative, 
the significance of this particular habitat 
site to the overall local bald eagle 
population in western and central 
Massachusetts would need to be further 
assessed.  

SED 10/FP 9 No.  Remedial impacts are minimal 
under this alternative combination (less 
than 1 acre), are limited to floodplain 
impacts, and would occur in habitat 
types not generally utilized by the bald 
eagle. 

NA 
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Table D-7. Assessment of Take of Bald Eagle Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Yes if the CDF is constructed in backwater 
BWL_07.  A CDF in that location would 
impact 25 acres of foraging habitat within 
the bald eagle Priority Habitat and would 
cause a permanent loss of that area from 
the eagle foraging habitat. 
 
No if the CDF is constructed in another 
location. 

Unlikely.  While a CDF in BWL_07 would 
permanently remove 25 acres of foraging 
habitat (13% of the Priority Habitat in 
Reach 5C), it is not likely that loss of this 
foraging area would impact a significant 
portion of the local eagle population in 
western and central Massachusetts. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

No take due to no impacts. NA 
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E. Common Moorhen (Gallinula chloropus) MESA 
Assessment 

E-1. Summary of Species Life Cycle and Habitat Requirements 

The common moorhen is a bird that inhabits large freshwater marshes and ponds with cattails (Typha spp.) 
and other emergent vegetation.  The common moorhen is a Species of Special Concern under the 
Massachusetts Endangered Species Act (NHESP 2008).  It generally keeps to the cover of dense 
vegetation and feeds by wading or diving at the edges of open water.  Preferred habitat is shallow bodies of 
water with dense stands of emergent vegetation interspersed with areas of open water.  More specifically, 
NHESP (2010) cites preferred habitats as waterbodies with water at least one foot deep, with dense cattail 
beds and occasionally shrub swamps adjacent to open water with aquatic bed vegetation.  Though common 
moorhens prefer emergent wetlands as foraging, breeding, nesting, and protective cover habitat, they also 
utilize margins of lakes, ponds, and slow-flowing rivers and streams as feeding areas.  Its diet consists of 
plant material, mosquitoes, spiders, tadpoles, insect larvae, fruits, and seeds.  

The common moorhen migrates from wintering ranges in the southern U.S. to Massachusetts in late April to 
May.  Nesting begins in May and ends in early June.  Males build several nests on a mating pair's territory; 
once the young have hatched and left their original nests to wander through the marsh, they use these extra 
nests as places to spend the night.  Nests are built of dead marsh plants into a platform at water’s edge or in 
floating, dense vegetation (NHESP 1986).  Incubation of the 5 to 12 eggs is carried out by either parent and 
lasts for about 21 days.  The male cares for the first-hatched chicks while the female incubates the 
remaining eggs.  Young leave the nest very soon after hatching, can feed independently in 3 weeks, and 
can fly in 6 to 7 weeks, though they remain with the parents for some time thereafter.  Growth is very slow 
and chicks do not reach adult size until 2 months of age.  Occasionally there are two broods in a season, 
and rarely a third.  Migration back to wintering grounds begins in late September and October.  The common 
moorhen is indicated (via banding records) to have strong site fidelity (Bannor and Kiviat 2002).  Home 
range sizes for this species are relatively small; average home range size for nesting adults is approximately 
3 acres (range of 0.5-8 acres), while non-nesting adults may have home ranges of 15 acres (Bannor and 
Kiviat 2002).  The flight pattern of this species tends to consist of short, local flights, except during migration.   

E-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the common moorhen in the 
Housatonic River corridor upstream of Woods Pond Dam occurs in Reaches 5A, 5C, and 6.  No mapped 
habitat occurs for the common moorhen in Reach 5B.  Two small habitat areas exist in Reach 5A to the 
north of Utility Drive, on the east side of the Housatonic River.  A third, larger habitat area begins in the 
upper portion of Reach 5C and continues downstream into Woods Pond.  The mapped Priority Habitat for 
this species in Reaches 5 and 6 is shown in Figure E-1 at the end of this section.  The area of Priority 
Habitat associated with the common moorhen in Reaches 5 and 6 is 427 acres, with 297 acres within the 
lateral boundaries of the PSA.  The areal extent of habitat includes the main stem of the river, backwaters, 
and floodplain and some adjacent upland forests or scrubland.   

According to the 2010 NHESP database information, additional Priority Habitat for the common moorhen 
occurs downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure E-2.  This 
small habitat area (approximately 10 acres) is located to the southeast of South Street (Route 7), between 
South Street and Ice Glen Road in Reach 7F.  The habitat in Reach 7 includes the stream and portions of 
the wetland areas located between Clark Pond and the Housatonic River.  There is no mapped Priority 
Habitat for the common moorhen in Reach 8. 
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Based on the current Priority Habitat mapping and the life-cycle characteristics of the common moorhen, two 
distinct local populations of this species have been identified in Reaches 5 and 6 and Reach 7, respectively.  
The local population in Reaches 5 and 6 consists of the birds present in the entire 427-acre Priority Habitat 
in those reaches, including 297 acres within the PSA.  The distance along the river corridor between the 
southernmost Priority Habitat area within Reach 6 and the mapped habitat area in Reach 7 is approximately 
nine miles, encompassing at least 1,500 acres of Housatonic River corridor and floodplain. There are both 
ecological (habitat) and cultural conditions (e.g., roadways/bridges, developed areas) through this 
separation zone that are likely to separate the local populations of common moorhen using these distinct 
habitat areas.  The seven miles between the Reaches 5/6 and Reach 7 Priority Habitat areas include 
significant breaks in habitat such as downtown Lee and the Massachusetts Turnpike.  Given the strong site 
fidelity of the common moorhen, its short, local flight pattern, the small home range sizes of this species, and 
this separation in habitat, it is not plausible that there would be any significant interaction of common 
moorhens between the Reach 5/6 area and the Reach 7 area.  While winter migration patterns may result in 
some encounters between individuals of these areas, these would likely be short, random encounters and 
not material to the function of the local populations.   

E-3. Impacts of Remedial Alternatives on Common Moorhen Habitat 

E-3-1.  Impacts to Common Moorhen Habitat from Individual Sediment and Floodplain Alternatives 

Table E-1 summarizes the areal extent of impacts within mapped common moorhen habitat in Reaches 5 
and 6 for all the individual sediment and floodplain remedial alternatives, including both the impacts due to 
remediation and impacts due to access roads and staging areas (which are extremely limited).  SED 1 and 
SED 2 involve no construction activities.  SED 3 through SED 9 would all involve impacts to common 
moorhen habitat in Reaches 5C and 6.  Under SED 3, the thin-layer capping in those reaches would impact 
approximately 58 acres of common moorhen habitat, representing 14% of the overall Priority Habitat.  
SED 4 through SED 9 would impact more habitat in those reaches through sediment removal, capping, 
and/or thin-layer capping, affecting a total of approximately 118 to 131 acres, representing 28% to 31% of 
the overall Priority Habitat.  SED 10, which would only have impacts resulting from sediment removal in 
Reach 6, would impact approximately 18 acres of such habitat, representing 4% of the overall Priority 
Habitat.  Virtually all impacts to common moorhen habitat would be related to sediment remediation, with 
only <1 acre of impact related to access roads/staging areas under SED 4 and SED 5.  While no riverbank 
work directly impacting common moorhen habitat would occur in Reaches 5C or 6, the riverine impacts of all 
the sediment alternatives (except SED 1 and SED 2) would disrupt foraging and may disrupt migratory 
patterns for the common moorhen.   

Remediation activities under the floodplain alternatives would affect common moorhen habitat in Reaches 5 
and 6 primarily through removal of soil and associated vegetation where common moorhens forage and 
nest, with the extent of impact proportional to the extent of clearing for remediation and supporting facilities.  
Work in forested floodplains would have less severe impacts on this species compared to alterations to wet 
meadow and emergent marsh habitat, since moorhens are less likely to utilize forested habitats.  FP 1 and 
FP 2 would involve no impacts, FP 9 would impact <1% of the Priority Habitat in Reaches 5 and 6, FP 3 
through FP 5 and FP 8 would impact 1% to 3% of the habitat, and FP 6 and FP 7 would impact 8% to 10% 
of the habitat.  In addition to these direct impacts, remediation activities may also have indirect impacts on 
Priority Habitat from work in areas that are near and/or hydrologically connected to the Priority Habitat 
areas.  For example, as discussed in Section 5, work in the floodplains may alter the swales that convey 
floodwaters between the river and the marshy floodplain areas that support the moorhen; such alterations 
could alter the hydrology of the marshes to be drier than preferred by the moorhen.  Further, work in the 
open marsh and meadow habitats south of New Lenox Road may result in harassment or similar disruption 
to the foraging, nesting, and resting activities of the moorhen even if this work is outside of the actual Priority 
Habitat limits.   
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None of the sediment or floodplain alternatives would have any impact on the mapped Priority Habitat of the 
common moorhen in Reach 7.      

Table E-1. Impacts to Common Moorhen Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 37.0 20.8 57.8 -- -- 0.0 -- 0.0 57.9 14% 
SED 4 -- -- 99.9 20.8 120.7 -- -- 0.1 -- 0.1 120.8 28% 
SED 5 -- -- 99.9 20.8 120.7 -- -- 0.1 -- 0.1 120.8 28% 
SED 6 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 
SED 7 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 
SED 8 -- -- 109.9 20.8 130.7 -- -- -- -- 0.0 130.7 31% 
SED 9 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 
SED 10 -- -- -- 17.9 17.9 -- -- -- -- 0.0 17.9 4% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 0.3 -- 3.2 0.0 3.6 0.2 -- 1.1 0.0 1.2 4.8 1% 
FP 4 0.3 -- 3.8 0.0 4.2 0.2 -- 1.2 0.0 1.3 5.5 1% 
FP 5 -- -- 5.8 0.2 6.0 -- -- 2.5 0.1 2.6 8.6 2% 
FP 6 0.1 -- 31.0 1.3 32.3 -- -- 2.6 0.2 2.8 35.2 8% 
FP 7 1.6 -- 39.3 1.3 42.3 0.1 -- 1.8 0.1 1.9 44.2 10% 
FP 8 0.6 -- 9.4 0.2 10.2 0.2 -- 2.7 0.1 3.0 13.2 3% 
FP 9 -- -- 0.2 -- 0.2 -- -- 0.3 -- 0.3 0.5 0.1% 

  

E-3-2.  Impacts to Common Moorhen Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the common moorhen.  Those impacts are shown in Table E-2 (except for the combination 
of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat 
of the common moorhen would vary greatly among these combinations, ranging from approximately 18 
acres (4% of the Priority Habitat) under SED 10/FP 9 to approximately 163 acres (38% of the Priority 
Habitat) under SED 8/FP 7.  These remedial alternative combinations would not involve any riverbank 
remediation impacts in mapped habitat.  In addition, none of these combinations would affect the common 
moorhen Priority Habitat in Reach 7.        
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Table E-2. Impacts to Common Moorhen Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 0.3 -- 40.3 20.8 1.2 62.7 15% 
SED 5/FP 4 0.3 -- 103.7 20.8 1.4 126.3 30% 
SED 6/FP 4 0.3 -- 100.9 20.8 1.3 123.3 29% 
SED 8/FP 7 1.6 -- 137.0 22.1 1.9 162.6 38% 
SED 9/FP 8 0.6 -- 106.5 21.0 3.0 131.0 31% 
SED 10/FP 9 -- -- 0.2 17.9 0.3 18.3 4% 
* Includes 427-acre Priority Habitat between the Confluence and Woods Pond Dam.  

 

E-3-3. Impacts to Common Moorhen Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the common moorhen have also been evaluated (except for TD 1, the off-site disposal alternative). These 
impacts are shown in Table E-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the 
in-water Confined Disposal Facilitiy(ies) (CDFs) would depend on the number and configuration of the areas 
used for the CDF(s).  If the CDF was located entirely within Woods Pond, the impacts would range from 
almost no impacts (0.01 acre) to approximately 8 acres.  The largest impact, 33 acres, would come from the 
use of backwater BWL_07 and Woods Pond -Layout B in combination.  TD 3 would have no impact on 
common moorhen habitat, since none of the identified potential locations for an Upland Disposal Facility is 
within the mapped Priority Habitat for this species.  TD 4 and TD 5, if implemented at the identified GE-
owned property off New Lenox Road, would have no impacts on common moorhen Priority Habitat.  

Table E-3. Impacts to Common Moorhen Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition 
Location Extent of Impact (acres)   

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond – Layout A 0.01 
Woods Pond – Layout B 8.2 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 & TD 5 Off New Lenox Road None  
 

E-4. Assessment of Take of Common Moorhen  

The attached tables – Table E-4 for the sediment alternatives, Table E-5 for the floodplain alternatives, 
Table E-6 for the selected sediment and floodplain combinations, and Table E- 7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination): (a) whether a take would 
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occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the 
local population of this species. 

As shown in Table E-4, all sediment alternatives except for SED 1 and SED 2 would result in a take of 
common moorhen within Reaches 5C and 6.  Excavation, engineered capping, and/or thin-layer capping 
activities would cause a take by disrupting feeding activities of this species due to construction within the 
river channel and/or associated backwater areas.  SED 4 through SED 9 would also disrupt breeding or 
nesting activities in backwater areas, and all of the alternatives could cause indirect effects on such activities 
in nearby marshes due to construction noise and related disturbances.    

Remedial work involved with SED 3 would impact approximately 14% of the mapped common moorhen 
Priority Habitat in Reaches 5 and 6, primarily in riverine areas, where activities of the moorhen would be 
generally confined to foraging.  SED 4 through SED 9 would impact 28% to 31% of that mapped common 
moorhen Priority Habitat.  Those alternatives would impact sizeable areas of backwater aquatic bed 
habitats, affecting the foraging and breeding activities of the common moorhen.  Consequently, SED 4 
through SED 9 would impact a significant portion of the common moorhen population in Reaches 5 and 6, 
while SED 3 likely would not.  SED 10 would have limited work within the common moorhen Priority Habitat, 
affecting only 4% of the area and not involving any work in aquatic bed backwaters; therefore, SED 10 
would not impact a significant portion of the local common moorhen population.  

As shown in Table E-5, all of the floodplain alternatives except FP 1, FP 2, and FP 9 would result in a take of 
the common moorhen through alteration of preferred nesting, feeding, breeding, and protective cover 
habitat, behavioral disturbance of feeding, breeding or nesting activity due to construction activities, and a 
likely loss of prey species.  Soil excavation is also likely to substantially remove the seed bank of native 
plants utilized by moorhens, which also constitutes a take.  While FP 9 would affect a small amount of 
Priority Habitat, it is unlikely that a take would occur due to the small portion of Priority Habitat affected (< 1 
acre), none of which is in preferred moorhen habitat.    

FP 3 through FP 5 and FP 8 would impact 1-3% of the Priority Habitat for this species in Reaches 5 and 6 
and thus would not impact a significant portion of the local population.  FP 6 and FP 7 would involve greater 
impacts, affecting 8% to 10% of the common moorhen Priority Habitat in Reaches 5 and 6.  However, those 
impacts would be more concentrated in the northern Priority Habitat area in Reach 5A; impacts in the 
Reach 5C/6 area would be more dispersed, and therefore sufficient undisturbed habitat areas are likely to 
remain for the moorhen to sustain use of the area.  Therefore, these alternatives are unlikely to affect a 
significant portion of the local population.  Finally, under FP 9, even if a take occurred, the impacts would be 
so small (0.1% of the Priority Habitat) that they would not affect a significant portion of the local moorhen 
population.   

None of the sediment or floodplain alternatives (or the combinations) would have any impact on the mapped 
Priority Habitat for common moorhen in Reach 7.  Accordingly, no take of this species would occur within 
Reach 7. 

As shown in Table E-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the common moorhen in Reaches 5 and 6 for similar reasons 
to those discussed above.  SED 3/ FP 3 would impact 15% of the Priority Habitat.  Most of this impact would 
be to riverine habitat with minimal impacts to the marsh and aquatic bed habitats preferred by the moorhen, 
so it is unlikely that this combination would impact a significant portion of the local population.  The 
remaining combinations except for SED 10/FP 9 would impact 29% to 38% (123-163 acres) of the Priority 
Habitat, including extensive areas of backwater aquatic beds, Given the magnitude of this work, these 
combinations would impact a significant portion of the local population.  Conversely, SED 10/FP 9 would not 
do so, since it would impact only about 4% of the Priority Habitat and considerably less of the suitable 
shallow water habitat preferred by this species.   
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As shown in Table E-7, TD 2 is the only treatment/disposition alternative with impacts on mapped common 
moorhen Priority Habitat.  The in-water CDF(s) that would be used under TD 2 would impact up to 33 acres 
of Priority Habitat.  The CDF(s) would be constructed in open water areas and aquatic bed backwaters 
which could be utilized by this species for foraging, and they would cause a take.  However, these effects 
would be limited to 8% of the moorhen Priority Habitat in Reaches 5 and 6 and therefore would not 
adversely impact a significant portion of the local population.   

It should also be noted that the planting of vegetation used by common moorhens, as part of habitat 
restoration measures, would not eliminate the take or change the above conclusions regarding the extent of 
population impacts.  This is particularly true since numerous factors – including invasive species 
proliferation, grazing by wildlife such as muskrat, disease, improper hydrology, and/or changes in soil 
characteristics or other environmental conditions – could impair the success of any such plantings.  Thus, 
such efforts would not reliably result in lessening the impacts of the remedial construction activities on the 
local population where a significant portion of that population would be affected.  
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Table E-4. Assessment of Take of Common Moorhen Under Sediment Alternatives  

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; monitored natural recovery only NA 

SED 3  Yes in Reaches 5 and 6.  Thin-layer capping 
within Reaches 5C and 6 would alter 58 acres 
of Priority Habitat, and would cause a take by 
harassing or disrupting the species’ feeding 
activity within the river.  In addition, indirect 
effects may occur to breeding or nesting 
activity in nearby marshes due to construction 
noise and related disturbances.  
No in Reach 7, since SED 3 would not involve 
work in Reach 7. 

Unlikely in Reaches 5 and 6.  Under this 
alternative, 14% of the Priority Habitat in 
those reaches would be impacted.  However, 
all impacts would be within riverine and 
impoundment habitats, which are not this 
species’ primary habitat, and would primarily 
disrupt foraging activities of the bird, with no 
direct removal of nesting habitat or direct 
mortality expected.  Therefore, an impact to a 
significant portion of the local population is not 
likely. 
 
NA in Reach 7. 

SED 4 
through SED 

9 

Yes in Reaches 5 and 6.  Sediment removal, 
capping, and/or thin-layer capping within 
Reaches 5C and 6 and associated 
backwaters would alter 118 to 131 acres in of 
Priority Habitat, and would cause a take by 
harassing or disrupting the species’ feeding, 
breeding, or nesting activities due to 
construction within the river and associated 
backwater areas.  Indirect effects may also 
occur to breeding or nesting activity in nearby 
marshes due to construction noise and related 
disturbances. 
 
No in Reach 7, since SED 4 through SED 9 
would not involve work in the Priority Habitat 
in Reach 7.  

Yes in Reaches 5 and 6.  Under these 
alternatives, 28 to 31% of the Priority Habitat 
in those reaches would be impacted.  Habitat 
impacts under these alternatives include the 
loss of preferred habitat conditions that 
support foraging activity and potentially 
breeding activity.  Greater impacts to 
backwater aquatic bed habitat and increased 
disturbances to the fringing wetlands would 
occur under these alternatives.  These 
activities would therefore be expected to 
impact a significant portion of the local 
population.  
 
NA in Reach 7 

SED 10 Yes in Reaches 5 and 6.  Removal in Reach 6 
would alter approximately 18 acres in the 
Priority Habitat zone and would cause a take 
by harassing or disrupting the species’ 
feeding activity due to construction within the 
aquatic beds around Woods Pond.   
 
No in Reach 7, since SED 10 would not 
involve work in Reach 7. 

No.  Under this alternative, 4% of the Priority 
Habitat in Reaches 5 and 6 would be 
impacted.  While some disruption of foraging 
activities in Reach 6 is likely, these limited 
impacts are not expected to affect a 
significant portion of the local population. 
NA in Reach 7. 
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Table E-5. Assessment of Take of Common Moorhen Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action. NA 

FP 2 No take due to no impact to common 
moorhen Priority Habitat. 

NA 

FP 3 through 
FP 5 and  

FP 8 

Yes in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would involve direct impacts (disruption) to 
5-13 acres of the mapped Priority Habitat. 
This take would include direct alteration of 
preferred nesting, feeding, breeding, and 
protective cover habitat, behavioral 
disturbance of feeding, breeding or nesting 
activity due to construction activities, and a 
likely loss of prey species. Soil excavation is 
also likely to substantially remove the seed 
bank of native plants utilized by moorhens, 
which would also result in a take.  

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Under these 
alternatives, impacts to common moorhen 
Priority Habitat in Reaches 5 and 6 would 
represent only 1-3% of the Priority Habitat for 
this species.  Although impacts may occur to 
high quality habitat areas, such activity is not 
expected to impact a significant portion of the 
local population given the limited areas 
involved and remaining unaffected habitats.  
 
NA in Reach 7. 

FP 6 and  
FP 7 

Yes in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would involve direct impacts (disruption) to 
35-44 acres of mapped Priority Habitat, most 
of which provide preferred moorhen habitat. 
This take would include direct alteration of 
preferred nesting, feeding, breeding, and 
protective cover habitat, behavioral 
disturbance of feeding, breeding or nesting 
activity due to construction activities, and a 
likely loss of prey species.  Soil excavation is 
also likely to substantially remove the seed 
bank of native plants utilized by moorhens, 
which would  also result in a take. 

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7.  

Unlikely in Reaches 5 and 6.  Under these 
alternatives, 8% to 10% of the common 
moorhen Priority Habitat in Reaches 5 and 6 
would be impacted.  Impacts would be more 
concentrated in the northern Priority Habitat 
area in Reach 5A; impacts in the Reach 5C/6 
area would be more dispersed, and therefore 
sufficient undisturbed habitat areas would 
likely remain for the moorhen to sustain use of 
the area.  Therefore, these alternatives are 
unlikely to affect a significant portion of the 
local population in Reaches 5 and 6.   

NA in Reach 7 

FP 9 Unlikely in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would occur in a relatively small portion (<1 
acre) of Reach 5C within the Priority Habitat 
zone, none of which is preferred moorhen 
habitat. 

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Even if a take 
occurred, this alternative would affect only a 
very small portion (0.1%) of the overall Priority 
Habitat in Reaches 5 and 6. 
 
NA in Reach 7.   
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Table E-6. Assessment of Take of Common Moorhen Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes in Reaches 5 and 6.  The thin-layer 
capping activities in Reaches 5C and 6 under 
this combination would cause a take of 
common moorhen through disruption of 
foraging.  Floodplain soil removal activities 
and access roads/staging areas would 
involve impacts to potential breeding and 
nesting habitat.  In addition, harassment and 
disruption of feeding, nesting and migratory 
activities would occur.  Riverine and 
floodplain remediation activities would also 
result in a loss of prey species.   
 
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

Unlikely in Reaches 5 and 6.  This 
combination would affect 15% of the common 
moorhen Priority Habitat in Reaches 5 and 6.  
The majority of these impacts would not be 
directly to nesting or breeding habitat 
because they are riverine impacts.  
Disruption of foraging activities and 
harassment would be the greatest impacts 
under this combination; however; it is unlikely 
that these impacts would be sufficient to 
affect a significant portion of the local 
population.  
 
NA in Reach 7.  

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reaches 5 and 6.  Sediment removal, 
capping, and/or thin-layer capping in riverine 
and backwater habitat, along with soil 
removal activities related to remediation and 
access road/staging area construction, would 
impact 123 to 163 acres of Priority Habitat.  
These activities would cause a take by 
harassing or disrupting the species’ feeding, 
breeding, and/or nesting activities due to 
construction within the river, backwater 
areas, and floodplain habitat.  Floodplain 
impacts would also result in the direct 
removal of common moorhen Priority Habitat.  
In addition, riverine and floodplain 
remediation activities would cause a loss of 
prey species.   
 
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

Yes in Reaches 5 and 6.  Under these 
combinations, 29 to 38% of the Priority 
Habitat in Reaches 5 and 5 would be 
impacted.  Habitat impacts under these 
combinations would include the loss of 
preferred habitat conditions that support 
foraging activity, along with breeding and 
nesting activity.  Floodplain activities in the 
form of remediation and access roads/staging 
areas would result in a direct removal of 
common moorhen Priority Habitat.  Overall, a 
significant portion of the local population 
would be impacted.   
 
 
 
 
NA in Reach 7. 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 10/FP 9 Yes in Reaches 5 and 6.  Removal in Reach 
6 would alter approximately 18 acres in the 
Priority Habitat zone and cause a take by 
harassing or disrupting the species’ feeding, 
breeding or nesting activity due to 
construction within the river channel and 
associated backwater areas.  An additional 
0.5 acre of floodplain impacts from 
remediation and access roads/staging areas 
would remove Priority Habitat and cause 
additional harassment and disruption of 
foraging, nesting and breeding activities.     
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Under this 
alternative, only 4% of the Priority Habitat in 
Reaches 5 and 6 would be impacted.  While 
habitat impacts would likely include disruption 
of foraging, breeding and nesting activities in 
the work areas, these areas are small and 
only 0.5 acre of impact would occur in the 
floodplain.  Therefore, this combination is not 
expected to impact a significant portion of the 
local population in Reaches 5 and 6. 
NA in Reach 7. 
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Table E-7. Assessment of Take of Common Moorhen Under Treatment/Disposition (TD) 
Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under the footprint that uses Woods 
Pond – Layout A for CDF, since that footprint 
would only impact 0.01 acre of common 
moorhen Priority Habitat.   
Yes in Reaches 5 and 6 under the footprint 
that uses Woods Pond – Layout B for CDF, 
since that footprint would impact 8.2 acres of 
common moorhen Priority Habitat.  These 
impacts would cause disruption of feeding 
activities and may impact nesting and 
breeding activities through harassment during 
construction.   
 
Yes in Reaches 5 and 6 under any footprint 
that involves a backwater, since construction 
of CDF(s) in backwater areas would impact 
9.2 to 25 acres of common moorhen Priority 
Habitat.  These impacts would cause 
disruption of feeding activities and may 
impact nesting and breeding activities through 
harassment during construction.   

No.  The maximum impact (33 acres if 
BWL_07 is used in combination with Woods 
Pond B) would be approximately 8% of the 
total Priority Habitat for the common moorhen 
in Reaches 5 and 6.  While these impacts to 
backwater habitat could result in direct 
removal of common moorhen nesting habitat, 
the overall extent of the habitat loss within the 
Priority Habitat is not expected to result in an 
impact to a significant portion of the local 
population.   

TD 3 No take due to no impacts. NA 

TD 4 & TD 5 No take due to no impacts.   NA 
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F. Water Shrew (Sorex palustris) MESA Assessment 

F-1. Summary of Species Life Cycle and Habitat Requirements 

The water shrew (Sorex palustris) is a terrestrial mammal found near rivers and streams with exposed banks, 
rocks, and downed logs along the watercourses.  The water shrew is a Species of Special Concern under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  Water shrews utilize a diverse array of 
habitats.  They stay close to water and prefer high-gradient or swift flowing streams near boreal or mixed 
forests.  Water shrews also inhabit wet areas bordering lakes and ponds, backwater sloughs, and springs.   

A secretive and elusive species, water shrews use small surface runways under bank overhangs, fallen logs, 
woody debris, and brush piles for concealment and cover.  Underground runways created by mice and moles 
may be used to conceal movement.  The water shrew lives on river banks where moss-lined burrows are 
hidden between tangles of roots along undercut banks or boulders, and are seldom found more than a few 
yards from the nearest water.  Their preference for forested habitats and their proximity to water suggests that 
forested waterways are important habitat for the species.  Peak activity for the water shrew occurs at dawn 
and dusk; however, it also forages during the day and night.  Water shrews are active throughout the year 
and are generally extremely active when awake.  Periods of deep slumber are also reported and may help to 
reduce metabolic demands during the winter months.  During winter months, water shrews are often found in 
beaver lodges and muskrat houses in addition to small burrows described above.     

Water shrews are insectivorous and, when awake, forage excitedly for short periods of time.  Foraging 
involves darting around actively in search of invertebrates and aquatic insects, including mayfly larvae, 
caddisfly larvae, stonefly larvae, and other insects including beetles and crickets.  Snails, flatworms, small fish 
and fish eggs, and salamander larvae supplement their diet.  Some plant material is also eaten.  The water 
shrew swims underwater in search of prey; water shrews are active divers and use their large webbed hind 
feet to propel themselves along the bottom of the water in search of prey.  Foraging is directed by multiple 
senses including smell, hearing, and touch as the species’ eyesight is poorly developed.  Whiskers along their 
long, pointed, snouts may help locate food underwater by picking up vibrations from their prey. 

The breeding season for the water shrew begins in February and continues into August, with the height of the 
season possibly occurring in March to July, although it varies with the weather.  Although generally solitary 
creatures, during breeding season a male will approach a female to see if she is ready to mate and 
communicate by scent and high-pitched squeaks and twitters.  Nest material in the streamside burrows 
consists of dried moss or other vegetation.  Females produce 2 to 3 litters each year with 3 to 10 
(commonly 6) young in each litter.  The gestation period is 21 days.  Young are weaned in about three weeks 
and once weaned leave the nest for a solitary life.  Longevity is about 18 months, but the average life span is 
less than a year.   

F-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the water shrew occurs within a section of 
riverine and floodplain habitat in the middle of Reach 5C, as shown on Figure F-1.  The total Priority Habitat 
for the water shrew covers approximately 41 acres, with nearly 39 acres located within the PSA.  The areal 
extent of the mapped habitat includes the main channel, riverbanks, backwater areas bordering the 
Housatonic River, forested wetland in the floodplain, and shrub swamp.  One observation of the water shrew 
was documented within this section of Reach 5C in 2002; according to the observation form, this shrew was 
found dead and floating within the confines of the river (Woodlot 2002).  

No information is currently available on the home range or migration capabilities of the water shrew.  Based 
on the Priority Habitat mapping and the life-cycle characteristics of the water shrew,the local population is 
considered to encompass the 41 acres of mapped Priority Habitat within Reach 5.  Within the mapped Priority 
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Habitat, water shrews would be more likely to be encountered closer to the River and backwater areas.  As 
described above, they are seldom found more than a few yards from the nearest water.  The distribution of 
individuals throughout the mapped Priority Habitat for this assessment was assumed to be concentrated 
along the banks and in close proximity to the river and the open water habitat associated with the mapped 
wetland areas.  No mapped Priority Habitat for water shrew is identified in Reaches 6, 7, or 8. 

F-3. Impacts of Remedial Alternatives on Water Shrew Habitat 

F-3-1. Impacts to Water Shrew Habitat from Individual Sediment and Floodplain Alternatives 

Table F-1 summarizes the areal extent of work within water shrew habitat for all the remedial alternatives in 
Reaches 5 and 6.  SED 3 would impact 4.5 acres of the mapped Priority Habitat for this species, and SED 4 
through SED 9 would impact approximately 7.5 acres of that habitat.  The impacts would occur mainly as a 
result of excavation of river bottom sediments and backfill/capping, which would reduce the availability of prey 
species within the river, backwater, and shoreline areas.  As this species forages within the aquatic 
environment, these activities would disrupt foraging of the water shrew.  In addition,, SED 3 through SED 5 
would alter nearby floodplain habitat (less than 1 acre) for access road/staging area construction, which would 
result in loss of the litter layer, underground burrows and runways, and other features important to water 
shrew nesting, protective cover, overwintering, and secondary foraging, and could also cause direct mortality 
to water shrews from equipment traffic. No riverbank remediation would occur within water shrew Priority 
Habitat under any of the sediment alternatives.  SED 10 would have no impact on any portion of the mapped 
Priority Habitat for this species. 

FP 2 and FP 9 would affect no or a very minimal amount (0.1 acre) of the Priority Habitat of the water shrew.  
FP 3 through FP 5 would each impact approximately 3 acres of mapped Priority Habitat due to soil excavation 
and construction of access roads/staging areas.  Impacts to mapped Priority Habitat under the remaining 
floodplain alternatives would range from approximately 5 acres under FP 8 to 11 acres under FP 6.  In the 
affected areas, various habitat features that create suitable habitat used by the water shrew would be lost. 
Fallen debris and vegetative cover used for concealment and passage ways by the water shrew as it actively 
forages for food would be removed.  The loss of cover from living plants and downed woody debris would 
likely increase predation from both terrestrial species such as weasels and mink and aerial predators such as 
hawks and owls. Habitat fragmentation, even in small areas, can be detrimental to water shrew populations 
because it reduces movement opportunities.  Underground burrows and runways in the litter layer used for 
concealment would also be destroyed by excavation and backfilling activities. Removal of large canopy trees 
could result in increased water temperature in the foraging habitat of the shrew.  Additionally, indirect impacts 
to the aquatic habitats, primarily sedimentation, could impact shrew prey species.  Excavation and backfilling 
in the floodplain habitats may also cause direct mortality to the water shrew population from the operation of 
excavation equipment.   
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Table F-1. Impacts to Water Shrew Priority Habitat Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 3.6 -- 3.6 -- -- 0.8 -- 0.8 4.5 11% 
SED 4 -- -- 6.5 -- 6.5 -- -- 0.9 -- 0.9 7.4 18% 
SED 5 -- -- 6.5 -- 6.5 -- -- 0.9 -- 0.9 7.4 18% 
SED 6 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 
SED 7 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 
SED 8 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 
SED 9 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 -- -- 2.2 -- 2.2 -- -- 0.6 -- 0.6 2.8 7% 
FP 4 -- -- 2.2 -- 2.2 -- -- 0.6 -- 0.6 2.8 7% 
FP 5 -- -- 2.3 -- 2.3 -- -- 0.7 -- 0.7 3.0 7% 
FP 6 -- -- 10.5 -- 10.5 -- -- 0.7 -- 0.7 11.2 28% 
FP 7 -- -- 7.2 -- 7.2 -- -- 1.1 -- 1.1 8.3 20% 
FP 8 -- -- 4.3 -- 4.3 -- -- 0.7 -- 0.7 5.0 12% 
FP 9 -- -- 0.0 -- 0.0 -- -- 0.1 -- 0.1 0.1 <1% 

 

F-3-2. Impacts to Water Shrew Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of selected combinations of sediment and floodplain alternatives (described in the text of this report) 
on the Priority Habitat of the water shrew.  Those impacts are shown in Table F-2, except for the combination 
of SED 2/FP 1, which does not involve any remedial construction activities.  Total impacts to Priority Habitat 
of the water shrew for the other combinations, except for SED 10/FP 9, range from 7 acres (18% of the 
Priority Habitat) under SED 3/FP 3 to 16 acres (39% of the Priority Habitat) under SED 8/FP 7.  SED 10/FP 9 
would impact only 0.1 acre (<1%) of the Priority Habitat.    

As discussed for the individual sediment and floodplain alternatives, remediation activities within the main 
river channel would adversely affect the foraging opportunities for the water shrew.  Work in the adjacent 
floodplains would remove primary habitat for the water shrew under combinations that involve remediation of 
the open water areas within the mapped habitat.  In addition to impacting the foraging activities of the water 
shrew, soil remediation in these areas would remove vegetation and destroy habitat along the banks of the 
open water areas.  Additional floodplain impacts would include removal of the litter layer, underground 
burrows and runways, and other forest floor features used by this species, adversely affecting critical nesting, 
overwintering, protective cover and secondary foraging habitat.  Direct mortality could also occur as a result of 
these combinations, particularly in areas along open water or bank habitat.   
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Table F-2. Impacts to Water Shrew Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access 
& 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 5.9 -- 1.3 7.2 18% 
SED 5/FP 4 -- -- 8.8 -- 1.4 10.1 25% 
SED 6/FP 4 -- -- 9.7 -- 0.6 10.3 25% 
SED 8/FP 7 -- -- 14.6 -- 1.1 15.7 39% 
SED 9/FP 8 -- -- 11.8 -- 0.7 12.5 31% 
SED 10/FP 9 -- -- 0.0 -- 0.1 0.1 <1% 
* Includes 41-acre Priority Habitat between the Confluence and Woods Pond Dam.   

F-3-3.  Impacts to Water Shrew Habitat from Treatment/Disposition Alternatives 

There would be no impacts to water shrew Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

F-4. Assessment of Take of Water Shrew  

The attached tables – Table F-3 for the sediment alternatives, Table F-4 for the floodplain alternatives and 
Table F-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species.  

As shown in Table F-4, all of the sediment alternatives except than SED 1, SED 2, and SED 10 would result 
in a take of water shrew due to their impacts on approximately 4 to 7.5 acres of the in-water foraging habitat 
of this species, which would reduce or eliminate prey species and disrupt the water shrew’s in-water 
movements for feeding.  In addition, under SED 3 through SED 5, access road/staging area construction in 
another approximately 1 acre of Priority Habitat would reduce vegetative cover, fragment habitats, and 
potentially cause direct mortality from equipment traffic.  There would be no impacts to water shrew Priority 
Habitat under SED 1, SED 2, or SED 10. 

Remedial activities under SED 3 would impact 11% of the mapped habitat, while SED 4 through SED 9 would 
impact approximately 18% of the total mapped water shrew Priority Habitat.  Alterations to the water shrew’s 
primary foraging habitat under SED 3 could be enough to impact a significant portion of the local population.  
SED 4 through SED 9 would involve remediation of all riverine habitat within and large portions of backwater 
habitat adjacent to mapped Priority Habitat for the water shrew.  Impacts to the entirety of primary foraging 
habitat for the water shrew under these alternatives would impact a significant portion of the local population.   

As shown in Table F-5, all floodplain alternatives other than FP 1, FP 2, and FP 9 would result in a take of the 
water shrew.  FP 1 and FP 2 would involve no impacts to water shrew Priority Habitat and FP 9 would impact 
only 0.1 acre (less than 1%) of Priority Habitat.  FP 3 through FP 8 would impact floodplain forest, shrub 
swamp, and open water pools utilized by the water shrew.  Remedial construction activities in these areas 
would remove trees and associated burrows, reduce vegetative cover, eliminate foraging habitat in the open 
water areas of the floodplain, impede migration and movements through habitat fragmentation, and potentially 
cause direct mortality from equipment traffic.   

FP 3 through FP 5 by themselves are unlikely to impact to a significant portion of the local population, given 
the extent and location of remediation within the Priority Habitat (affecting 7% of that mapped habitat), since 
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the remaining floodplain habitat would probably continue to support breeding, nesting, overwintering, 
protective cover, and secondary foraging by the water shrew.  FP 6 and FP 7 would impact a greater extent of 
the water shrew Priority Habitat (20% and 28%, respectively), with extensive alterations of preferred habitats 
for this species.  As such, they would impact a significant portion of the local water shrew population.  It is 
possible that FP 8 would impact a significant portion of the local population.  That alternative would impact 
12% of the Priority Habitat, including preferred habitat.  However, the remaining floodplain habitat may 
continue to support breeding, nesting, overwintering, protective cover, and secondary foraging by the water 
shrew. 

As shown in Table F-6, all of the combinations of sediment and floodplain alternatives under evaluation 
except SED 2/FP 1 and SED 10/ FP 9 would involve a take of the water shrew for similar reasons to those 
discussed above.  SED 3/FP 3 would impact 18% of the overall Priority Habitat of the water shrew, most of 
which would be within riverine habitat.  Those effects would be sufficient to impact a significant portion of the 
local water shrew population.  The remaining sediment-floodplain combinations would impact 25% to 39% of 
the overall Priority Habitat.  These impacts would occur within the riverine and backwater habitats, as well as 
within the adjacent floodplain habitat.  Under these combinations, all of the riverine habitat would be impacted 
and varying amounts of floodplain habitat would be removed.  As such, these combinations would adversely 
affect a significant portion of the local water shrew population.   

It should be noted that some of the habitat restoration measures described in Section 5.3 of the Revised CMS 
Report would address the water shrew habitat.  These would include efforts to restore riverine and backwater 
foraging habitats and adjacent wooded floodplain wetland habitats.  However, such actions would not 
eliminate the take, nor would they change the above conclusions regarding the extent of local population 
impacts.  Given the substantial uncertainties in the ability of such measures to re-establish pre-remediation 
conditions in these habitats and the timing in which they might do so (as discussed in Section 5.3), such 
restoration efforts would not reliably lessen the extent of impacts on the local water shrew population where a 
significant portion of that population would be affected.  For example, invasive species proliferation, disruption 
of the food chain that supports the water shrew, and increased predation due to inadequate vegetative cover 
could all impair the restoration of the local water shrew population.  
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Table F-3. Assessment of Take of Water Shrew Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action NA 

SED 2 No due to monitored natural recovery only.  NA 

SED 3  Yes.  Thin-layer capping of ~ 4 acres in the 
river would affect feeding activities of the 
water shrew due to impacts on prey species 
and direct disruption of the water shrew’s in-
river movements for foraging. Construction of 
access roads/staging areas would alter 
almost one acre of floodplain Priority Habitat, 
resulting in loss of the litter layer, 
underground burrows and runways, and other 
features important to water shrew nesting, 
protective cover, overwintering, and 
secondary foraging.  Construction of access 
roads/staging areas could also cause direct 
mortality to water shrews from equipment 
traffic.  

Possibly.  Approximately 11% of the Priority 
Habitat would be impacted under this 
alternative, with the majority of these impacts 
within the riverine habitat.  These impacts 
would reduce key foraging opportunities for 
this species within the river.  In addition, 
SED 3 would affect a portion of the floodplain 
habitat for this species.  However, the 
riverbanks and the remainder of the 
floodplain within Priority Habitat would 
continue to provide breeding, nesting, 
overwintering, protective cover and 
secondary foraging habitat for the water 
shrew.    

SED 4 
through  
SED 9 

Yes.  Thin-layer capping or excavation of 
sediments with capping or backfilling in river 
and backwater areas, affecting 7 to 8 acres of 
water shrew Priority Habitat, would adversely 
impact feeding and migratory activity due to 
impacts on prey species, and disruption of 
the water shrew’s use of the riverine habitat.  
In addition, SED 4 and SED 5 would impact 
an additional ~ 1 acre of mapped habitat in 
the floodplain, reducing protective vegetative 
cover, breeding, nesting, overwintering, and 
secondary foraging habitat in that  area, and 
potentially causing direct mortality to water 
shrews from equipment traffic.   

Yes.  These alternatives would affect 
approximately 18% of the total Priority 
Habitat.  The work would adversely affect the 
primary foraging habitats for this species 
within the river and backwater areas, 
eliminating or severely altering the majority of 
foraging habitat for water shrews in certain 
areas of the mapped Priority Habitat.   
 

SED 10 No.  No work in water shrew Priority Habitat 
would occur under SED 10. 

NA 
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Table F-4. Assessment of Take of Water Shrew under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action  
NA 

NA 

FP 2 and  
FP 9 

No.  FP 2 would not affect any portion of 
Priority Habitat, and FP 9 would affect no in-
water habitat for remediation and only a very 
limited amount (0.1 acre) of floodplain habitat 
for access road/staging area construction. 

NA 

FP 3 through  
FP 5 

Yes.  These alternatives would impact 
approximately 3 acres of suitable water 
shrew habitat due to floodplain remediation 
and access road/staging area construction. 
Such work would result in a loss of trees, 
understory cover, and woody debris.  These 
activities would also destroy underground 
tunnels and runways used by the water 
shrew for breeding, nesting, protective cover, 
and secondary foraging.  They could also 
cause direct mortality to individual animals 
from equipment traffic.   

Unlikely.  Remedial activities would impact 
only 7% of the total Priority Habitat.  Under 
FP 3 and FP 4, the majority of impacts would 
occur in a large open water area within the 
floodplain on the western side of the river; 
FP 5 impacts are more scattered.  Remaining 
floodplain habitat is likely to continue to 
support breeding, nesting, overwintering, 
protective cover, and secondary foraging by 
the water shrew.  

FP 6 and FP 7 Yes. These alternatives would impact 8 to 11 
acres of suitable water shrew habitat due to 
floodplain remediation and access 
road/staging area construction.  These 
activities would result in a loss of trees, 
understory cover, and woody debris.  These 
activities would also destroy underground 
tunnels and runways used by the water 
shrew for breeding, nesting, protective cover 
and secondary foraging.  They could also 
cause direct mortality to individual animals 
from equipment traffic.       
 

Yes.  These alternatives would impact 20% to 
28% of the Priority Habitat.  Most of these 
impacts would occur in primary habitat for the 
water shrew, including forested wetlands, 
shrub swamps and open water habitat within 
the floodplain.  A large portion of the 
remediation would occur in areas located 
adjacent to the river, backwater habitat, or 
other open water areas within the floodplain.  
Important features of the floodplain habitats 
such as woody debris, vegetation cover and 
small mammal tunnels frequented by this 
species would be lost over an extensive area.  
Such extensive alterations would impact a 
significant portion of the local water shrew 
population.  

FP 8 Yes.  This alternative would impact 
approximately 5 acres of suitable water 
shrew habitat due to floodplain remediation 
and access road/staging area construction.  
These activities would result in a loss of 
trees, understory cover, and woody debris.  
These activities would also destroy 
underground tunnels and runways used by 
the water shrew for breeding, nesting, 
protective cover and secondary foraging.  
They could also cause direct mortality to 
individual animals from equipment traffic.   

Possibly.  This alternative would impact 
approximately 12% of the water shrew 
Priority Habitat.  These activities would occur 
within preferred water shrew habitats in the 
floodplain.  However, the remaining floodplain 
habitat may continue to support breeding, 
nesting, overwintering, protective cover, and 
secondary foraging by the water shrew.      
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Table F-5. Assessment of Take of Water Shrew under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes. Remedial work would impact from 7 to 
16 acres of mapped Priority Habitat.  
Alteration of riverine and floodplain habitats 
would result in a take of water shrew through 
the loss of suitable foraging habitat and 
reduction of prey species in the river and 
backwater, the removal of underground 
tunnels and runways, downed wood debris, 
and vegetative cover in the adjacent 
floodplain, adversely affecting water shrew 
overwintering, breeding, nesting, secondary 
foraging, and protective cover.  Direct 
mortality of individuals during remediation 
and access road/staging area construction 
activities may also occur.  

Yes.  These combined alternatives would 
impact 18 to 39% of the water shrew Priority 
Habitat.  The impacts would adversely affect 
the species in all aspects of its life, from 
foraging within the river and backwater areas 
to use of floodplain habitats near the river for 
overwintering, breeding, nesting, protective 
cover, and secondary foraging.  The 
extensive area and diversity of habitats 
adversely affected would impact a significant 
portion of the local water shrew population.     

SED 10/FP 9 No.  This combination would not affect in-
water habitat and would affect only a very 
minor amount (0.1 acre) of floodplain habitat 
for access road/staging area construction.   

NA   
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G. Longnose Sucker (Catostomus catostomus) MESA 
Assessment  

G-1. Summary of Species Life Cycle and Habitat Requirements 

The longnose sucker (Catostomus catostomus) is a fish that typically inhabits clear lakes and streams with 
rocky substrates where water temperatures are cold.  It is a Species of Special Concern in Massachusetts 
(NHESP 2008).  In Massachusetts, the longnose sucker is only found in the western part of the State and has 
been identified in the Deerfield, Housatonic, Hoosic, and Westfield watersheds (NHESP 2008).  Longnose 
suckers and white suckers (Catostomus commersoni) are common to the same habitat and can be 
distinguished by scale, lateral line pores, and lower lip comparison.  The longnose sucker matures at 5 to 7 
years and a length of 13 to 40 centimeters (5 to 16 inches), and can live up to 20 years.   

Spawning activity begins by migration to shallow cold water streams with gravel bottoms between the middle 
of April to July.  Spawning typically occurs during daylight periods, exposing spawning fish to increased 
threats from predators, including northern pike, black bears, and ospreys.  Eggs are not territorially 
maintained in a nest, but are deposited between gravel in the substrate where they attach by adhesive 
qualities as they fall.  Eggs take approximately two weeks to hatch and remain as sac fry in the gravel for one 
to two weeks before they begin to move freely and feed (Mansfield 2004). The major factors in reproductive 
success are gravel substrates that are well oxygenated, free of flow alterations, and maintenance of cool  
water temperatures.  Spawning habitat alteration through erosion and sedimentation is a major threat to the 
species (NHESP 2008).   

G-2. Species’ Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information Priority Habitat for the longnose sucker occurs in Reach 7, 
downstream of Woods Pond.  There are two mapped segments of Priority Habitat in this reach.  One extends 
for approximately 5.5 miles from the Columbia Mill Dam to just downstream of the Hop Brook/Housatonic 
River confluence (Reaches 7C and 7D).  Included in this mapped segment is the lower portion of Goose Pond 
Brook (located approximately 0.4 miles downstream of I-90) and several small backwater areas.  A second 
segment extends approximately 2.5 miles from the Glendale Dam almost to the end of Reach 7 (i.e., just 
upstream of the Rising Pond Dam impoundment; Reach 7H).  Included in this mapped segment is the lower 
portion of Mohawk Brook (located approximately 1 mile downstream of the Glendale Dam).  The overall 
mapped Priority Habitat within Reach 7 covers a total of 109 acres.  The mapped Priority Habitat for this 
species is shown on Figure G-1 at the end of this section.  There is no mapped Priority Habitat for longnose 
sucker in Reaches 5, 6, or 8.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the longnose sucker, two distinct 
populations of longnose suckers have been identified and evaluated in this assessment.  The two local 
populations are separated by nearly eight miles of river and two dams (i.e., Willow Mill Dam and Glendale 
Dam).  The upstream local population likely uses Goose Pond Brook as one of its primary spawning grounds.  
Goose Pond Brook is classified as a Class B coldwater fishery.  The second, downstream local population in 
Reach 7 likely uses Mohawk Brook, another coldwater fishery, as its primary spawning grounds.   

For both populations in Reach 7, the distribution of the species throughout the mapped riverine habitat was 
assumed to be uniform across that habitat, with high densities of adults, eggs, and fry associated with Goose 
Pond Brook and Mohawk Brook starting in April and July.  Based on the spawning habitat requirements of this 
species, impacts to these tributary spawning areas are more detrimental to this species than impacts to other 
aquatic habitats.  
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G-3. Impacts of Remedial Alternatives on Longnose Sucker Habitat 

G-3-1.  Impacts to Longnose Sucker Habitat from Individual Sediment and Floodplain Alternatives 

Table G-1 summarizes the areal extent of work within longnose sucker habitat within Reach 7 for all the 
individual sediment remedial alternatives.  There are no direct impacts to longnose sucker Priority Habitat 
outside of Reach 7.  The floodplain remedial alternatives would not directly impact longnose sucker habitat 
since this species is entirely aquatic.   

Impacts to the longnose sucker Priority Habitat would occur only under four sediment remedial alternatives.  
SED 1 and SED 2 involve no construction activities.  SED 3 through SED 5 and SED 10 would have no 
impacts on NHESP-mapped areas as no work would be conducted in the Priority Habitat of the longnose 
sucker.  SED 6 through SED 9 would each impact a total of approximately 7 acres of riverine habitats within 
the impounded segment of river between the Eagle Mill Dam and the Columbia Mill Dam, just upstream from 
the route 20 bridge crossing (Reach 7C).  These impacts would result from thin-layer capping under SED 6 
and sediment removal under SED 7 through SED 9.  These impacts would occur within approximately 6% of 
the overall upstream Priority Habitat in Reach 7.  No impact would occur within potential spawning habitats in 
Goose Pond Brook and Mohawk Brook, and no impacts would occur in the downstream stretch of mapped 
Priority Habitat below the Glendale Dam.   

Table G-1. Impacts to Longnose Sucker Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - Remediation % of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total

SED 1 No Action 0% 
SED 2 Monitored Natural Recovery 0% 
SED 3 -- -- -- -- -- 0.0 0% 
SED 4 -- -- -- -- -- 0.0 0% 
SED 5 -- -- -- -- -- 0.0 0% 
SED 6 0.0 7.0 -- 0.0 -- 7.0 6% 
SED 7 0.0 7.0 -- 0.0 -- 7.0 6% 
SED 8 0.0 7.0 -- 0.0 -- 7.0 6% 
SED 9 0.0 7.0 -- 0.0 -- 7.0 6% 
SED 10 -- -- -- -- -- 0.0 0% 

 

Although the floodplain remedial alternatives would not directly impact longnose sucker habitat, indirect 
impacts could occur from remediation activities performed directly adjacent to the river.  Loss of vegetation in 
the adjacent floodplain can cause increased sedimentation into the river, which would have the potential to 
impact individual longnose suckers.  In addition, decreased tree cover along the banks could result in 
increases in water temperature and a decrease in woody debris that often drops into the river creating 
important cover and structure that this species would use.  Alternative FP 7 would result in the greatest 
impact to floodplain areas directly adjacent to the river (approximately 2 acres).  These impacts would occur 
over five discrete areas in the upstream Priority Habitat area and three areas in the downstream Priority 
Habitat area.   

G-3-2.  Impacts to the Longnose Sucker Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
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Priority Habitat of the longnose sucker.  Given the lack of direct impact of floodplain remediation or access 
roads and staging areas on the Priority Habitat of the longnose sucker, the impacts of these combinations are 
the same as those of their sediment components, as shown in Table G-1 above.  Thus, SED 3/FP 3, SED 
5/FP 4, and SED 10/FP 9 would have no impact on the Priority Habitat; and SED 6/FP 4, SED 8/FP 7, and 
SED 9/ FP 8 would impact approximately 7 acres (~ 6%) of the upstream Priority Habitat.  Further, as noted 
above, SED 8/FP 7 would have additional, indirect impacts of approximately 2 acres due to floodplain 
remediation immediately adjacent to the river in both the upstream and downstream Priority Habitat areas.    

G-3-3. Impacts to the Longnose Sucker Habitat from Treatment/Disposition Alternatives 

There would be no impacts to longnose sucker Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species.  

G-4. Assessment of Take of Longnose Sucker  

The attached tables – Table G-2 for the sediment alternatives, Table G-3 for the floodplain alternatives, and 
Table G-4 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local populations of this species. 

As shown in Table G-2, sediment alternatives SED 1 through SED 5 and SED 10 would not involve any 
construction activities within Priority Habitat for the longnose sucker and thus would not cause a take of this 
species.  Alternatives SED 6 through SED 9 would result in a take of the longnose sucker.  At a minimum, the 
feeding habitat within the Former Eagle Mill Impoundment (Reach 7C) would undergo significant alteration 
from sediment removal or thin-layer capping activities.  The alterations to the benthic habitat would also result 
in impacts to the invertebrate community and other food sources for the longnose sucker for some period of 
time.   

As also shown in Table G-2, none of the sediment alternatives that would result in a take would impact a 
significant portion of a local population of longnose sucker.  SED 6 through SED 9 would impact a small 
portion (6%) of the overall upstream Priority Habitat area, and impacts within that habitat would be temporary.  
In addition, these impacts would occur within one impounded area and would not affect spawning habitats 
located in tributaries along the River.  Those alternatives would not impact the downstream Priority Habitat.   

As shown in Table G-3, none of the floodplain alternatives would result in a take of the longnose sucker.  
Indirect impacts to the riverine habitat of the longnose sucker would be possible under FP 7.  Possible indirect 
impacts would include increased sedimentation, increased temperature and loss of woody debris to the river.  
However, these impacts would occur over numerous, small, and discrete areas, spread out over 
approximately 8 miles of mapped river corridor, and would not cause a take.    

As shown in Table G-4, three of the six evaluated sediment and floodplain combinations would result in a take 
of the longnose sucker in the upstream Priority Habitat.  Due to their sediment remediation components, SED 
6/FP 4, SED 8/FP 7, and SED 9/FP 8 would result in a take for the same reasons given for those individual 
sediment alternatives.  However, since the impacted area is a relatively small portion of the overall upstream 
Priority Habitat (approximately 6%) and is outside of any known sensitive spawning areas, these 
combinations would not impact a significant portion of the local population in that habitat.        

References: 

Mansfield, K. 2004. Longnose Sucker. Wildlife Notebook Series - Alaska Department of Fish and Game, 1-2. 
(www.adfg.state.ak.us/pubs/notebook/fish/longnosesucker.php)  
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NHESP.  August 2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as 
published in the Code of Massachusetts Regulations.  Natural Heritage & Endangered Species Program. 321 
CMR 10.00. 
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Table G-2. Assessment of Take of Longnose Sucker Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No; no action. NA 

SED 2 No; monitoring natural recovery only NA 

SED 3, SED 4, 
SED 5, and 

SED 10 

No.  No activities within longnose sucker 
mapped Priority Habitat.   

NA 

SED 6 to 
SED 9 

Yes in upstream Priority Habitat.  Sediment 
removal or thin-layer capping activities would 
involve direct impacts to approximately 7 
acres of suitable longnose sucker Priority 
Habitat located in the upstream part of 
Reach 7, within the Former Eagle Mill 
Impoundment.  This take would include direct 
alteration of mapped benthic habitat and the 
destruction of invertebrate and other aquatic 
food sources.  
 
No in downstream Priority Habitat due to no 
activities within that habitat.  

No in upstream Priority Habitat.  The 
impacted area is a relatively small portion of 
the total upstream Priority Habitat area (~6%) 
and is located in the main channel of the 
Housatonic River, outside of any known 
sensitive spawning grounds. 
 
NA in downstream Priority Habitat.    
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Table G-3. Assessment of Take of Longnose Sucker Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No; no action. NA 

FP 2 through 
FP 6, FP 8,  

FP 9  

No.  No activities within longnose sucker 
mapped Priority Habitat. 

NA 

FP 7 No.  No activities within longnose sucker 
mapped Priority Habitat.  Floodplain 
remediation adjacent to the river could have 
indirect impacts on the longnose sucker 
Priority Habitat (in both upstream and 
downstream areas) due to increased 
sedimentation, increased temperature, and 
loss of woody debris.  However, these 
impacts would occur over numerous, small, 
and discrete impact areas in the adjacent 
floodplain, spread out over approximately 8 
miles of mapped river corridor, and would not 
be expected to constitute a take.     

NA 
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Table G-4. Assessment of Take of Longnose Sucker Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination  Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3  
SED 5/FP 4 
SED 10/FP 9 

No.  No activities within mapped Priority 
Habitat for the longnose sucker.   

NA 

SED 6/FP 4  
SED 8/FP 7  
SED 9/FP 8 

Yes in upstream Priority Habitat.  Sediment 
removal activities would involve direct 
impacts to approximately 7 acres of suitable 
longnose sucker Priority Habitat located in 
the upstream part of Reach 7, within the 
Former Eagle Mill Impoundment.  This take 
would include direct alteration of mapped 
benthic habitat and the destruction of 
invertebrate and other aquatic food sources.  
No in downstream Priority Habitat due to no 
activities within that habitat.   

No in upstream Priority Habitat. The 
impacted area is a relatively small portion of 
the total upstream Priority Habitat area (~ 
6%) with the impact area being located in the 
main channel of the Housatonic River, 
outside of any known sensitive spawning 
grounds.  
NA in downstream Priority Habitat.    
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H. Arrow Clubtail (Stylurus spiniceps) MESA Assessment 

H-1. Summary of Species Life Cycle and Habitat Requirements 

The arrow clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a threatened species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The larvae 
of the arrow clubtail prefer silty to sandy substrates in running water, with a moderate oxygen requirement 
and usually near-neutral to slightly basic pH (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  
Larvae are found near the surface of the sediment (within the upper inch), where they develop over at least a 
year-long period, possibly two to three years.  Larvae are ambush predators, attacking passing invertebrates 
or even small fish from the substrate.  When ready to emerge as adults, typically in the last half of June, 
larvae climb onto exposed rocks, emergent woody debris, or emergent vegetation, the exoskeleton splits, and 
adults emerge.  After the wings adequately unfurl and dry, the adult arrow clubtail flies into adjacent woodland 
to hide high in the trees and continue to develop.  Short feeding flights result in the capture of small insects. 
After one to several weeks, adults return to the stream to both feed and mate.  This family is mainly a “short 
flight” species; they need substantial perching places, usually woody debris, live woody plants, and rocks, as 
they move along the stream.  Gravid females lay eggs singly or in small clusters by touching their abdomens 
to the water surface, normally in July through September.  The eggs incubate over one to two weeks and 
hatch into larvae which re-initiate the life cycle.  Adults may live out the rest of the summer away from the 
stream, often in dense woodland, where they are believed to spend most of their time high in the trees. 

H-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the arrow clubtail occurs throughout 
Reaches 5A, 5B, and 5C, from the confluence of the East and West Branches to the inlet of Woods Pond, but 
does not include Reach 6, Woods Pond.  The mapped Priority Habitat for this species in Reach 5 is shown on 
Figure H-1 at the end of this section.  The Woodlot Alternatives (2002) ecological characterization of the PSA 
confirmed the presence of this species. The overall mapped Priority Habitat between the Confluence and 
Woods Pond covers a total of 923 acres, of which 716 acres are located within the lateral boundaries of the 
PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the banks for eclosion 
(emergence as adults).  The areal extent of adult habitat is broader and includes the main stem of the river, 
backwaters, floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends 
into these areas.  This species needs trees in the adult stage, so areas where the stream corridor is densely 
forested offer the best habitat for this species. 

According to the 2010 NHESP database information, additional Priority Habitat for the arrow clubtail occurs 
downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure H-2.  The habitat 
area begins north of Meadow Street in Reach 7D and continues downstream until approximately 1,000 feet 
upstream of the Glendale Middle Road Bridge in Reach 7G.  The total Priority Habitat mapped in Reach 7 
covers 730 acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated 
riverbanks, and adjacent floodplain and upland habitats.  No arrow clubtail habitat is mapped in Reach 8.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the arrow clubtail, two distinct 
populations of arrow clubtails have been identified and evaluated in this assessment – one in Reach 5 and 
one in Reach 7.  The Reach 5 local population of arrow clubtails was determined to be represented by the 
923 acres of Priority Habitat in Reach 5, including the 716 acres of habitat within the PSA.  The Priority 
Habitat in Reach 7 was considered to represent a separate population due to the several miles of unsuitable 
habitat conditions between the Woods Pond headwaters and the beginning of the Priority Habitat in Reach 7.  
While adults of the species can fly, they are considered a short-flight species and no habitat is mapped for 
approximately 6 miles downstream of the southernmost habitat area in Reach 5.  For both populations, the 
distribution of larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform 
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across that Priority Habitat, since we have no information indicating a greater density in particular portions of 
that habitat.  Adult preference for mature trees suggests that impacts to forested communities may be more 
detrimental than impacts to other terrestrial habitat types. 

H-3. Impacts of Remedial Alternatives on Arrow Clubtail Habitat 

H-3-1.  Impacts to Arrow Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table H-1 summarizes the areal extent of impacts within arrow clubtail habitat in Reaches 5 and 6 for the 
individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 
and SED 2 involve no construction activities.  SED 3 would impact a total of 124 acres of arrow clubtail 
habitat, representing 13% of the overall Priority Habitat between the Confluence and Woods Pond.  SED 4 
through SED 9 would impact a total of 189 to 243 acres of Priority Habitat, representing 21% to 26% of the 
overall Priority Habitat in this vicinity.  SED 10 would impact 38 acres of Priority Habitat, approximately 4% of 
the overall Priority Habitat in Reach 5.  Work within the river channel would directly affect the habitat for the 
arrow clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 83,000 linear feet (lf) of riverbank within Priority Habitat (all of the riverbanks in Reaches 5A 
and 5B) and SED 10 would involve approximately 8,600 lf of riverbank stabilization/remediation within that 
habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  Backwaters are 
not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding and breeding 
areas for adults and are included as impacted areas under the sediment alternatives.  The access roads and 
staging areas within the Priority Habitat would affect floodplain areas used by adults of this species for 
perching, resting, and feeding.   

The floodplain alternatives would affect arrow clubtail habitat in Reach 5 primarily through removal of the 
large trees needed by adults, with the extent of impact proportional to the extent of clearing for soil removal 
and supporting facilities.  Impacts to additional community types would be less severe but still represent 
impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, FP 2 and FP 9 would 
impact 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 through FP 5 would impact 
6 to 9% of that habitat, FP 8 would impact 12% of that habitat, and FP 6 and FP 7 would impact 20 and 29% 
of that habitat, respectively.  Substantial portions of these Priority Habitat areas that would be impacted 
contain forested areas that are primary adult habitat for the species; such areas range from approximately 8 
acres under FP 2 to 157 acres under FP 7. 

Table H-2 summarizes the areal extent of impacts of remedial alternatives within Reaches 7 and 8 for the 
arrow clubtail (all such impacts would occur in Reach 7).  SED 1 through SED 5 and SED 10 involve no 
activity within arrow clubtail habitat in Reach 7.  SED 6 through SED 9 would impact approximately 2% of the 
total Priority Habitat in Reach 7 due to work in Reaches 7E and 7G and associated access roads and staging 
areas.  Priority Habitat impacts would also occur in Reach 7 from FP 2 through FP 4 and FP 7 through FP 9 
as seen in Table H-2.  All such impacts would affect less than 1% of that habitat, except for FP 7, which would 
affect 4% of that habitat.  However; almost all of those impacts from the floodplain alternatives would occur in 
forested areas, which are preferred by adults of this species.   
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Table H-1. Impacts to Arrow Clubtail Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) – 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 1 
SED 1 No Action   
SED 2 Monitored Natural Recovery   
SED 3 41.4 -- 24.8 -- 66.1 38.2 17.5 2.2 -- 57.9 124.0 13% 
SED 4 44.2 29.6 95.7 -- 169.4 38.1 18.5 2.5 -- 59.1 228.6 25% 
SED 5 44.2 29.6 95.7 -- 169.4 38.1 18.5 4.5 -- 61.1 230.5 25% 
SED 6 43.9 33.8 94.5 -- 172.2 38.1 18.5 0.7 -- 57.4 229.5 25% 
SED 7 43.9 33.8 94.5 -- 172.2 38.1 18.5 0.7 -- 57.3 229.4 25% 
SED 8 44.2 35.7 106.5 -- 186.4 38.1 18.5 0.7 -- 57.3 243.7 26% 
SED 9 43.9 33.8 94.5 -- 172.2 11.7 4.9 0.2 -- 16.8 189.0 21% 
SED 10 20.8 -- -- -- 20.8 15.0 2.6 -- -- 17.5 38.4 4% 

Floodplain Alternatives 
FP 1 No Action   
FP 2 7.4 0.8 0.4 -- 8.6 4.1 1.8 0.7 -- 6.6 15.3 2% 
FP 3 20.0 7.9 6.0 -- 33.9 8.8 4.8 3.0 -- 16.6 50.5 6% 
FP 4 36.0 14.4 10.3 -- 60.7 10.0 6.4 3.8 -- 20.2 80.8 9% 
FP 5 25.3 10.1 15.8 -- 51.2 6.7 4.5 5.0 -- 16.3 67.4 7% 
FP 6 75.4 48.5 40.7 -- 164.6 9.0 7.8 6.1 -- 23.0 187.5 20% 
FP 7 129.5 62.3 55.5 -- 247.3 7.2 6.4 5.7 -- 19.3 266.7 29% 
FP 8 45.6 20.1 20.2 -- 86.0 11.3 7.0 5.3 -- 23.6 109.6 12% 
FP 9 7.8 1.7 0.6 -- 10.1 4.3 1.7 2.1 -- 8.0 18.2 2% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 lf of riverbank 
stabilization/remediation within Priority Habitat and SED 10 would require 8,559 lf of riverbank 
stabilization/remediation within Priority Habitat.   
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Table H-2. Impacts to Arrow Clubtail Priority Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 
Impacted Area (acres) – Remediation 

Impacted Area 
(acres) – 

Staging/Access 

 
Grand 
Total 

(Acres) 

% of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action     
SED 2 Monitored Natural Recovery     
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 6 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 
SED 7 -- -- 7.8 1.6 -- 9.5 2.2 -- 2.2 11.7 2% 
SED 8 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 
SED 9 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 
SED 10 -- -- -- -- -- 0.0 0.0 -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action     
FP 2 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
FP 3 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
FP 4 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 23.6 -- 23.6 2.0 -- 2.0 25.6 4% 
FP 8 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
FP 9 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 

 
 
H-3-2.  Impacts to Arrow Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the arrow clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table H-3 for Reaches 5 and 6 and Table H-4 
for Reaches 7 and 8.  Total impacts to Priority Habitat of the arrow clubtail in Reaches 5 and 6 vary greatly 
among these combinations, ranging from approximately 53 acres (6% of the Priority Habitat) under 
SED 10/FP 9 to approximately 463 acres (50% of the Priority Habitat) under SED 8/FP 7.  Priority Habitat 
impacts from these combinations in Reach 7 range from approximately 1 acre (< 1% of the Priority Habitat) 
under SED 3/FP 3 to approximately 37 acres (5% of the Priority Habitat) under SED 8/FP 7. 
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Table H-3. Impacts to Arrow Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 

SED 3/FP 3 61.4 7.9 30.8 -- 64.0 164.0 18% 
SED 5/FP 4 79.9 48.2 104.8 -- 59.3 292.6 32% 
SED 6/FP 4 79.9 48.2 104.8 -- 59.3 292.1 32% 
SED 8/FP 7 172.0 97.4 155.9 -- 37.7 463.1 50% 
SED 9/FP 8 89.5 53.9 114.7 -- 31.2 289.3 31% 

SED 10/FP 9 28.6 1.7 0.6 -- 21.5 52.5 6% 
* Includes 923-acre Priority Habitat from the Confluence to Woods Pond.  
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 82,686 lf of riverbank stabilization/remediation within arrow clubtail Priority 
Habitat, and SED 10/FP 9 would require 8,559 lf of riverbank stabilization/remediation 
within the Priority Habitat.    

 

Table H-4. Impacts to Arrow Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres)

% of 
Total 

Priority 
Habitat* 7 8 

SED 3/FP 3 1.0 -- 0.3 1.3 <1% 
SED 5/FP 4 1.0 -- 0.3 1.3 <1% 
SED 6/FP 4 10.4 -- 2.6 13.0 2% 
SED 8/FP 7 33.0 -- 4.2 37.2 5% 
SED 9/FP 8 10.4 -- 2.6 13.1 2% 

SED 10/FP 9 1.0 -- 0.3 1.3 <1% 
* Includes 730-acre Priority Habitat between Woods Pond Dam and Rising 
Pond.   

 

H-3-3. Impacts to Arrow Clubtail Priority Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the arrow clubtail have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table H-5.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-water 
CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  There would be no 
impacts to such habitat if the CDF is located entirely in Woods Pond.  The largest impact, 25 acres, would 
come from the use of backwater BWL_07 for a CDF.  TD 3 would have no impact on arrow clubtail habitat, 
since none of the identified locations for an Upland Disposal Facility is within the mapped Priority Habitat for 
this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox Road, would 
impact approximately 4 acres of mapped Priority Habitat for the arrow clubtail (less than 1% of the overall 
arrow clubtail Priority Habitat in the PSA).  However, this property consists of open grassland with scattered 
shrub growth.  While adult clubtails may use shrubs for roosting and may forage in meadows, that is not their 
preferred habitat.  Thus, it is possible, but uncertain, that the construction and operation of a treatment facility 
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and associated access roads and staging areas at this property would have an adverse impact on this 
species. 

Table H-5. Impacts to Arrow Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition  
Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond – Layout A None 
Woods Pond – Layout B None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 (Reach 5B) 

 

H-4. Assessment of Take for Arrow Clubtail  

The attached tables – Table H-6 for the sediment alternatives, Table H-7 for the floodplain alternatives, Table 
H-8 for the selected sediment/floodplain combinations, and Table H-9 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  As discussed previously, these assessments have considered Reach 5 and Reach 7 as supporting 
separate local populations of the species. 

As shown in Table H-6, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
arrow clubtails in Reach 5.  At a minimum, due to the sediment remediation in that reach under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the sediment 
removal process is unavoidable.  Capping of Priority Habitat would also result in a take; even thin-layer 
capping, adding about 6 inches of sand to existing substrate, is expected to kill any larvae present.  An 
additional take of adults is expected through tree removal as part of bank remediation in Reaches 5A and 5B 
and floodplain remediation and access construction/staging in all three portions of Reach 5.  This take would 
consist of either direct killing of adults during summer construction work or, at a minimum, removal of wooded 
habitat used by adults.   

As also shown in Table H-6, SED 3 through SED 9 would all impact a significant portion of the local 
population of arrow clubtails in Reach 5.  SED 3 would affect all of the riverine larval Priority Habitat in 
Reach 5A and approximately half of such habitat in Reach 5C.  SED 4 through SED 9 would affect all of the 
riverine larval Priority Habitat in Reach 5.  This is more than enough by itself to impact a significant portion of 
the local population.  Phasing of the construction activities over the remediation period would not prevent this 
loss because the rate of construction is expected to cover distances too large each year to allow effective 
colonization from the nearest undisturbed area harboring this species, and, in any event, substrate suitability 
after construction would be low where gravel/rock is used as the upper layer.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing would reduce 
habitat suitability for adults.  By contrast, SED 10 would not affect a significant portion of the arrow clubtail 
population in Reach 5, since it would affect only limited areas in Reach 5A, representing only 4% of the 
overall Priority Habitat of this species.    
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While SEDs 3, 4, 5 and 10 would not involve work in Reach 7, SED 6, through SED 9 would involve thin-layer 
capping or sediment removal in the Reach 7 impoundments, which would result in a take of the arrow clubtail 
larvae present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 2%).   

As shown in Table H-7, all of the floodplain alternatives except for FP 1 would result in a take of the arrow 
clubtail in Reach 5.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees.  Direct mortality of adults could also occur 
during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of arrow clubtails in Reach 5 would thus 
depend on the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 
less than10% of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the 
adults to find other trees in which to roost.  As a result, the associated take is not expected to impact a 
significant portion of the local population.  FP 6 and FP 7 represent much greater threats to adults through 
tree cutting, as they would affect 20 and 29% of Priority Habitat in Reach 5, respectively, substantial portions 
of which contain forested habitat.  Thus, they would result in an impact on a significant portion of the 
population in Reach 5.  Tree replanting would not avoid this impact given the lengthy period of time before 
such trees would reach a mature level that would be useful to adult clubtails.  FP 8 would impact up to 12% of 
the mapped floodplain habitat, but this is not expected to impact a significant portion of the local population 
within Reach 5, as extensive forested habitat would still exist under this alternative.  

In Reach 7, all of the floodplain alternatives (except FP 5 and FP 6) would involve a take of adults due to tree 
clearing for soil removal and/or access roads and/or staging areas, although the impacted area would be very 
limited.  However, none of these alternatives would impact a significant portion of the local population in 
Reach 7 due to the small amount of Priority Habitat affected in that reach.       

As shown in Table H-8, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of arrow clubtails in Reach 5 for the same reasons given for their 
SED and FP components.  Further all of those combinations except SED 10/FP 9 would impact a significant 
portion of the local population in Reach 5, since they would adversely affect all or a majority of the larval 
Priority Habitat in the River within that reach, as well as affecting portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, which would adversely affect adults using those areas.  The 
cumulative impacts of the sediment and floodplain remediation in these combinations would result in impacts 
to a significant portion of the local population.  SED 10/FP 9 would not be expected to impact a significant 
portion of the local population, since it would affect more limited portions of both the riverine and the 
floodplain habitats for this species.    

In Reach 7, SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would not impact larval habitat, but would cause a 
take through removal of trees in the floodplain that serve as foraging or resting habitat for adult clubtails, 
although the impacted area would be very limited.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would cause a 
take of arrow clubtails in Reach 7 due to the sediment capping or removal in the Reach 7 impoundments, 
which would remove or bury any larvae present in them.  In addition, these combinations would involve 
removal of trees in the floodplain in Reach 7, which would disrupt foraging and resting habitat for adults of the 
species, although the impacted area under FP 4 and FP 8 would still be very limited.  None of the 
combinations would impact a significant portion of the arrow clubtail population in Reach 7, as no 
combinations would impact more than 5% of the mapped Priority Habitat in that reach.  

As shown in Table H-9, the treatment/disposition alternatives with potential impacts on mapped arrow clubtail 
Priority Habitat are TD 2, TD 4, and TD 5.  TD 2 would impact Priority Habitat only if a CDF is built in a 
backwater (not in Woods Pond), in which case it would cause a take through disruption to adult arrow 
clubtails that are using the backwater.  The construction of a treatment facility under TD 4 or TD 5 at the GE 
property off New Lenox Road could cause a take through alteration of the meadow/shrub habitat at that 
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property, which may be used by adults of the species, although it is not their preferred habitat.  In any case, 
under any of these alternatives, a take would not adversely impact a significant portion of the local population, 
since it would affect only a small portion (< 3% for TD 2 and < 1% for TD 4 and TD 5) of the Priority Habitat of 
the arrow clubtail in Reach 5. 
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Table H-6. Assessment of Take of Arrow Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes in Reach 5.  Excavation of the 
Housatonic River in Reach 5A would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat.  Capping of 
excavated areas would cause a further take 
of any remaining or immigrating larvae.  Thin-
layer capping in Reach 5C would take 
additional larvae.  Additional take of adults, 
either directly in summer construction work or 
indirectly through habitat loss, would occur 
through tree removal as part of bank 
remediation and access road/staging area 
construction. 
 
No in Reach 7 due to no work in that reach.  

Yes in Reach 5.  All riverine larval Priority 
Habitat in Reaches 5A and half the riverine 
larval Priority Habitat in Reach 5C would be 
impacted, and direct mortality of all larvae 
within the work areas would occur.  This by 
itself is sufficient to affect a significant portion 
of the local population.  In addition, access 
roads and staging areas would require tree 
removal, impacting available habitat for 
adults.  Phasing of construction activities 
would not prevent loss of a significant portion 
of the population, because the rate of 
construction would cover distances too large 
each year to allow effective colonization from 
the nearest undisturbed area, and in any 
event, substrate suitability after construction 
would be low where gravel/rock is used as 
the upper layer.   

SED 4 
through 
SED 9 

 
 
 

Yes in Reach 5.  Excavation and/or thin-layer 
or engineered capping of river in Reaches 5A, 
5B, and 5C would cause a take of larval 
forms by direct removal and alteration of 
feeding habitat throughout the Priority Habitat 
within the PSA.  Additional take of adults is 
expected through tree removal as part of 
bank remediation and access road/staging 
area construction.   
 
No in Reach 7 under SED 4 and SED 5 due 
to no work. 
 
Yes in Reach 7 under SED 6 through SED 9 
due to the thin-layer capping or sediment 
removal in the Reach 7 impoundments.  
These activities would kill all larvae inhabiting 
these areas.  An additional take of adults 
would occur through tree removal as part of 
the construction of access roads and staging 
areas.    

Yes in Reach 5.  All of the riverine larval 
Priority Habitat within the PSA would be 
impacted, and direct mortality of all larvae 
within the work areas would occur.  Given the 
nature of the impacts, this is more than 
enough to affect a significant portion of the 
local population.  In addition, access roads 
and staging areas would require tree removal, 
impacting available habitat for adults.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.   
 
No in Reach 7 because take under SED 6 
through SED 9 would affect only about 2% of 
the Priority Habitat in that reach.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes for Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat. 
 
No for Reach 7 under SED 10 due to no 
work.        

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Overall, this area represents a small 
portion (~4%) of the overall Priority Habitat for 
the species.   
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Table H-7. Assessment of Take of Arrow Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 5 and  

FP 9 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7 under FP 2 through FP 4 (but 
not FP 5) and FP 9.  These alternatives would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.    

No in Reach 5.  Larval forms would be 
unaffected, and only a relatively small portion 
of Priority Habitat would be subject to tree 
removal (<10% of the Priority Habitat area).  
Sufficient forest area would remain for adults 
to find other trees in which to roost. 
 
 
No in Reach 7.  The impacted Priority Habitat 
area within Reach 7 represents a small 
portion (< 1%) of the overall Priority Habitat in 
that reach.  In addition, larval forms would be 
unaffected by these alternatives.  

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
 
No in Reach 7 under FP 6 due to no work in 
that reach. 
 
Yes in Reach 7 under FP 7 due to removal of 
trees within the Priority Habitat in that reach 
and the resulting disruption of foraging and 
resting habitat for adults of the species.     

Yes in Reach 5.  These alternatives would 
involve extensive impacts within Priority 
Habitat in the PSA, affecting 188 to 267 acres 
of such habitat (20 to 29% of total Priority 
Habitat between the Confluence and Woods 
Pond).  Tree removal activities in these areas 
are expected to affect adult survival, breeding 
success, and feeding and migratory activity 
for a significant portion of the local population. 
 
No in Reach 7 since FP 6 would involve no 
work in that reach and FP 7 would affect a 
small portion (4%) of Priority Habitat in that 
reach.  

FP 8 Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7.  This alternative would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.     

No in Reach 5.  Larval forms would not be 
affected, and 12% of the Priority Habitat of 
this species in Reaches 5 and 6 would be 
impacted.  Sufficient forest area would remain 
for adults to find other trees to roost in.   
 
 
 
No in Reach 7.  Larval forms of the species 
would not be impacted and FP 8 would only 
impact a small portion (<1%) of the Priority 
Habitat for the species in Reach 7.   
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Table H-8. Assessment of Take of Arrow Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 

Yes in Reach 5.  The excavation and/or 
capping activities in Reach 5 under these 
combinations of alternatives would cause a 
take of larval forms by direct removal or burial 
of the larvae and alteration of feeding habitat 
in Priority Habitat within Reach 5.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation could result in 
direct mortality of adults, but would also result 
in indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
not impact larval habitat in Reach 7.  They 
would involve removal of trees in the 
floodplain in that reach, which would disrupt 
foraging and resting habitat for adults of the 
species, but the impacted area would be very 
limited.   

Yes in Reach 5.  These combinations would 
affect 18% to 32% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all or a 
majority of the larval Priority Habitat in the 
River within Reach 5, which would cause 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, 
which would adversely affect adults using 
those areas.  The cumulative impacts of the 
sediment and floodplain remediation in these 
combinations would result in impacts to a 
significant portion of the local population.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.    
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult arrow clubtails.    

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation activities in 
Reach 5 under these combinations of 
alternatives would cause a take of larval 
forms by direct removal of the larvae and 
alteration of feeding habitat in Priority Habitat 
within Reach 5.  Floodplain soil removal 
activities and access road/staging areas 
would involve tree removal and a related take 
of adults.  Clearing of the vegetation may 
result in direct mortality of adults, but would 
also result in indirect impacts to the 
population.  Indirect impacts would include 
harassment and disruption of the feeding and 
migratory activity of adults.  
 
Yes in Reach 7.  These combinations would 
involve capping or removal in the Reach 7 

Yes in Reach 5.  These combinations would 
affect 31% to 50% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all of the 
larval Priority Habitat in the River within 
Reach 5, which would cause direct mortality 
of any larvae present and alteration of 
feeding habitat in these areas.  In addition, 
these combinations would impact portions of 
the floodplain Priority Habitat areas in the 
PSA through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
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Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

impoundments, which would remove or bury 
any larvae present in them.  In addition, these 
combinations would involve removal of trees 
in the floodplain in Reach 7, which would 
disrupt foraging and resting habitat for adults 
of the species, although the impacted area 
under FP 4 and FP 8 would be very limited.   

of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow 
effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.    
 
No in Reach 7 due to limited portion of 
Priority Habitat affected (2% to 5%).  The 
limited vegetative clearing would still leave 
sufficient forested areas for adult arrow 
clubtails.    

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes would occur from 
vegetative clearing related to floodplain 
activities and access roads/staging areas.  
These clearing activities may result in direct 
mortality of adults or in disruption of foraging 
and resting activities. 
 
 
 
Yes in Reach 7.  This combination would not 
impact larval habitat in Reach 7, but FP 9 
would involve removal of trees in the 
floodplain in Reach 7, which would disrupt 
foraging and resting habitat for adults of the 
species.       

No in Reach 5.  This combination of 
alternatives would affect only a relatively 
limited portion  (~ 6%) of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The removal of larvae and associated 
habitat would only occur in 21 acres of Reach 
5A.  Bank stabilization, floodplain 
remediation, and access/staging impacts 
would also be limited in comparison to the 
overall size of the Priority Habitat and adults 
would still have sufficient numbers of trees for 
foraging and resting.   
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult arrow clubtails. 
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Table H-9. Assessment of Take of Arrow Clubtail Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No under footprint that uses only Woods 
Pond for CDF, since that footprint would not 
affect arrow clubtail habitat.   
 
Yes under footprint that involves a backwater, 
since construction of CDF would disrupt any 
adults that may be using the backwater area.  
This take would include harassment and 
disruption of development and feeding, or 
even direct mortality. 

No.  Even if a take would occur, the 
maximum impact (25 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for arrow clubtail in the PSA.  These 
impacts to backwater habitat would not 
impact the larvae and would involve only 
limited tree removal.  There would be 
sufficient habitat remaining for the adult 
clubtails. 

TD 3 No take due to no impacts. NA 

TD 4 and  
TD 5 

Possibly.  Construction and operation of 
treatment facility and access road areas 
would involve removal of shrubs and 
alteration of the open meadow habitat at the 
property identified for TD 4 and TD 5, which 
may be used by adult clubtails for roosting or 
foraging.  If these areas are used by adults, 
implementation of TD 4 or TD would cause a 
take of adults through harassment and 
disruption of roosting and/or feeding, or even 
direct mortality.   

No.  Even if a take occurred, the impacted 
Priority Habitat area is <1% of the overall 
Priority Habitat for the species, and any 
effects would be confined to adults in a small 
area. 
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I. Brook Snaketail (Ophiogomphus aspersus) MESA 
Assessment 

I-1. Summary of Species Life Cycle and Habitat Requirements 

The brook snaketail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators. It is 
a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  
The larvae of the brook snaketail prefer sandy substrates in clear running water, and have a relatively high 
oxygen requirement among this family (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  A 
near-neutral to slightly basic pH is preferred.  Larvae are found near the surface of the sediment (within the 
upper inch), where they develop over at least a year-long period, possibly two to three years.  Larvae are 
ambush predators, attacking passing invertebrates or even small fish from the substrate.  When ready to 
emerge as adults, typically in the last half of May, larvae climb onto banks (open sandy to gravelly substrate, 
rocks or woody debris), the exoskeleton splits, and adults emerge.  After the wings adequately unfurl and dry, 
the adult brook snaketail usually flies into adjacent woodland or shrubland to hide among vegetation and 
continue to develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, 
adults return to the stream to both feed and mate.  This family is mainly a “short flight” species; they need 
substantial perching places, usually woody debris, live woody plants, and rocks, as they move along the 
stream.  Gravid females lay eggs singly or in small clusters by touching their abdomens to the water surface 
in riffle zones, normally between mid-June and late August. The eggs incubate over one to two weeks and 
hatch into larvae which re-initiate the life cycle.  Adults may live out the rest of the summer far from the 
stream, often in dense woodland or shrubland. 

I-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the brook snaketail occurs within 
Reach 5A, as shown in Figure I-1 at the end of this section.  The habitat extends from the confluence of the 
East and West Branches downstream for approximately two miles.  Within Reach 5A, the brook snaketail 
Priority Habitat encompasses 205 acres, with 158 acres located within the lateral boundaries of the PSA.  The 
areal extent of the larval habitat includes the main stem of the river plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, backwaters, 
floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends into these 
areas.   

According to the 2010 NHESP database information, additional Priority Habitat for the brook snaketail occurs 
downstream of Woods Pond, in Reach 7 of the Housatonic River, as shown on Figure I-2.  The habitat area 
begins in the proximity of the Route 7 Bridge in Reach 7F and continues downstream for about 2 miles to 
approximately the Stockbridge Golf Course Bridge.  The total Priority Habitat mapped in Reach 7 covers 173 
acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated riverbanks, and 
adjacent floodplain and upland habitats.  There is no mapped Priority Habitat in Reach 8.      

Based on the Priority Habitat mapping and the life-cycle characteristics of the brook snaketail, two distinct 
populations of brook snaketails have been identified and evaluated in this assessment – one in Reach 5A and 
one in Reach 7.  The Reach 5 local population of brook snaketails was determined to be represented by the 
205 acres of Priority Habitat in Reach 5, including the 158 acres of habitat within the PSA.  The Priority 
Habitat in Reach 7 was considered to encompass a separate population due to the several miles of 
unsuitable habitat conditions between Reach 5 and the beginning of the Priority Habitat in Reach 7.  While 
adults of the species can fly, they are considered a short-flight species and no habitat is mapped for 
approximately 19 river-miles downstream of the southernmost Priority Habitat in Reach 5.  For both 
populations, the distribution of larvae throughout the mapped riverine habitat was assumed for this 
assessment to be uniform across that habitat, since we have no information indicating a greater density in 
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particular portions of that habitat.  Similarly, while adults prefer trees and shrubs in which to roost, we have no 
specific information indicating a greater density in particular portions of the woodlands and shrub lands within 
the Priority Habitat.  

I-3. Impacts of Remedial Alternatives on Brook Snaketail Habitat 

I-3-1.  Impacts to Brook Snaketail Habitat from Individual Sediment and Floodplain Alternatives 

Table I-1 summarizes the areal extent of impacts within the brook snaketail habitat in Reaches 5 and 6 for all 
the individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5A).  
SED 1 and SED 2 involve no construction activities.  SED 3 through SED 9 would all involve sediment 
removal in Reach 5A and would impact a total of 33 to 47 acres of brook snaketail habitat, representing 16% 
to 23% of the overall Priority Habitat in this vicinity.  SED 10, which would involve sediment removal in 
portions of Reach 5A, would impact 18 acres of such habitat, approximately 9% of the overall Priority Habitat 
in this vicinity.  Work within the river channel would directly affect the habitat for the brook snaketail larvae.  In 
addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 31,000 linear feet (lf) of 
riverbank within Priority Habitat and SED 10 would involve 4,400 lf of riverbank stabilization/remediation 
within that habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  
Backwaters are not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding 
and breeding areas for adults and are included as impacted areas under the SED alternatives.  The access 
roads and staging areas within the Priority Habitat would affect floodplain areas used by adults of this species 
for perching, resting, and feeding.   

The floodplain alternatives would affect brook snaketail habitat in Reach 5 primarily through removal of trees 
and shrubs needed by adults, with the extent of impact proportional to the extent of clearing for remediation 
and supporting facilities.  FP 1 involves no impacts, FP 2 and FP 9 would impact 5% of the Priority Habitat in 
Reach 5A, FP 3 through FP 5 would impact 12% to 17% of that habitat, FP 8 would impact 22% of that 
habitat, and FP 6 and FP 7 would affect 31% and 44% of that habitat.        
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Table I-1. Impacts to Brook Snaketail Priority Habitat by Remedial Alternative in Reaches 5 and 6  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 22.1 -- -- -- 22.1 22.0 -- -- -- 22.0 44.1 22% 
SED 4 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 
SED 5 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 
SED 6 24.6 -- -- -- 24.6 22.0 -- -- -- 22.0 46.6 23% 
SED 7 24.6 -- -- -- 24.6 22.0 -- -- -- 22.0 46.6 23% 
SED 8 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 
SED 9 24.6 -- -- -- 24.6 7.9 -- -- -- 7.9 32.5 16% 
SED 10 9.4 -- -- -- 9.4 8.9 -- -- -- 8.9 18.4 9% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 6.6 -- -- -- 6.6 3.6 -- -- -- 3.6 10.2 5% 
FP 3 17.7 -- -- -- 17.7 6.7 -- -- -- 6.7 24.4 12% 
FP 4 27.9 -- -- -- 27.9 6.9 -- -- -- 6.9 34.8 17% 
FP 5 21.4 -- -- -- 21.4 5.7 -- -- -- 5.7 27.1 13% 
FP 6 56.3 -- -- -- 56.3 6.7 -- -- -- 6.7 63.0 31% 
FP 7 86.6 -- -- -- 86.6 4.3 -- -- -- 4.3 90.9 44% 
FP 8 36.4 -- -- -- 36.4 7.8 -- -- -- 7.8 44.3 22% 
FP 9 6.9 -- -- -- 6.9 3.6 -- -- -- 3.6 10.5 5% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 31,000 lf of riverbank 
stabilization/remediation within Priority Habitat and SED 10 would require 4,400 lf of riverbank 
stabilization/remediation within Priority Habitat.   

 

None of the sediment alternatives would involve activity within brook snaketail Priority Habitat in Reach 7.  In 
addition, none of the floodplain alternatives would affect brook snaketail Priority Habitat in Reach 7 other than 
FP 7, which would impact approximately 8 acres (4%) of the brook snaketail Priority Habitat in that reach.   

I-3-2.  Impacts to Brook Snaketail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the brook snaketail.  Those impacts are shown in Table I-2 for the upstream habitat (except 
for the combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total 
impacts to Priority Habitat of the brook snaketail in Reach 5A would vary greatly among these combinations, 
ranging from approximately 26 acres (13% of the Priority Habitat) under SED 10/FP 9 to approximately 121 
acres (59% of the Priority Habitat) under SED 8/FP 7.  These combinations would also involve the same 
riverbank remediation impacts listed above for the respective sediment alternatives. 
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Table I-2. Impacts to Brook Snaketail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 39.8 -- -- -- 22.1 61.9 30% 
SED 5/FP 4 52.5 -- -- -- 19.9 72.4 35% 
SED 6/FP 4 52.5 -- -- -- 19.9 72.4 35% 
SED 8/FP 7 110.2 -- -- -- 10.6 120.8 59% 
SED 9/FP 8 61.0 -- -- -- 10.8 71.8 35% 
SED 10/FP 9 16.4 -- -- -- 10.0 26.3 13% 
* Includes 205-acre Priority Habitat in Reach 5A. 
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 31,000 lf of riverbank stabilization/remediation within brook snaketail 
Priority Habitat, and SED 10/FP 9 would require 4,400 lf of riverbank 
stabilization/remediation within the Priority Habitat.   

 

In Reach 7, only the combination of SED 8/FP 7 would result in impacts to brook snaketail Priority Habitat.  
That combination would impact approximately 8 acres (4%) of the Priority Habitat in Reach 7.   

I-3-3. Impacts to Brook Snaketail Habitat from Treatment/Disposition Alternatives 

There would be no impacts to brook snaketail Priority Habitat under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

I-4. Assessment of Take of Brook Snaketail  

The attached tables – Table I-3 for the sediment alternatives, Table I-4 for the floodplain alternatives, and 
Table I-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species.   

As shown in Table I-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the brook snaketail.  At a minimum, due to the sediment removal activities in Reach 5A under all those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the sediment 
removal process is unavoidable.  Further, even if any larvae remained, the placement of a 2-foot cap following 
removal in Reach 5A would kill any such larvae.  An additional take of adults is expected through tree and 
shrub removal as part of bank remediation, floodplain remediation, and access road/staging area 
construction.   

As also shown in Table I-3, SED 3 through SED 9 would impact a significant portion of the local population of 
brook snaketails in Reach 5.  These alternatives would all involve sediment removal throughout Reach 5A 
and thus would affect the entirety of the larval brook snaketail habitat in Reach 5.  This is more than enough 
by itself to impact a significant portion of the local population.  Phasing of the construction activities over the 
remediation period would not prevent such a significant impact because the brook snaketail habitat is 
relatively limited in extent and the sediment removal activities would cover too much of that habitat each year 
to allow effective recolonization of affected areas from unimpacted areas within the Priority Habitat.  
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Furthermore, substrate suitability after construction would be low where gravel/rock is used as the upper 
layer.  In addition, the changed character of the banks and adjacent floodplain as a function of vegetative 
clearing would reduce habitat suitability for adults, further limiting recolonization.  By contrast, SED 10 would 
not affect a significant portion of the brook snaketail population in Reach 5, since it would affect only limited 
areas in Reach 5A, representing only 9% of the overall Priority Habitat of this species, and unaffected riverine 
habitat would remain as a source for recolonization by this species. 

As shown in Table I-4, all of the floodplain alternatives except for FP 1 would result in a take of the brook 
snaketail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the adult 
form of the species (i.e., trees and shrubs) by removing the trees and shrubs.  As the loss of woody 
vegetation cannot be mitigated in a single year, adult habitat would be lost.  In addition, direct mortality of 
adults could occur during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of brook snaketails in Reach 5A would 
depend on the extent of vegetation clearing.  FP 2 and FP 9 would impact 5% of the Priority Habitat, and thus 
sufficient forested and shrubland habitat would remain for the adults to find other trees and shrubs in which to 
roost.  As a result, the associated take is not expected to impact a significant portion of the local population.  
FP 3, FP 4 and FP 5 would affect about 12-17% of the Priority Habitat for this species; this could possibly 
impact a significant portion of the local population, although there may still be sufficient forested and 
shrubland habitat for this species’ requirements.  FP 8 would impact 22% of the Priority Habitat, which would 
likely result in sufficient loss of trees and shrubs to impact a significant portion of the local population.  FP 6 
and FP 7 represent greater threats to adults through vegetative clearing of a substantial portion of the Priority 
Habitat (31% and 44% of Priority Habitat, respectively) and would result in an impact on a significant portion 
of the local population.  Tree and shrub replanting would not avoid these impacts, particularly since replanted 
trees would take several decades before they would reach a mature level that would be useful to adult brook 
snaketails.  

In Reach 7, FP 7 is the only alternative that would involve an impact to brook snaketail habitat.  This 
alternative would result in a take due to the loss of forested cover along the river.  However, it would not affect 
a significant portion of the local population, as only 4% of the Priority Habitat would be impacted. 

As shown in Table I-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of brook snaketails in Reach 5A for the same reasons given for 
their sediment and floodplain components.  Further, all of those combinations except SED 10/FP 9 would 
impact a significant portion of the local population in Reach 5A, since they would involve sediment removal in, 
and thus an adverse impact on, all of the larval Priority Habitat in the River within that sub-reach, as well as 
affecting portions of the floodplain Priority Habitat areas through vegetative clearing, which would adversely 
affect adults using those areas.  The cumulative impacts of the sediment and floodplain remediation in these 
combinations would result in impacts to a significant portion of the local population in Reach 5.  SED 10/FP 9 
would not be expected to impact a significant portion of that local population, since it would affect only limited 
and intermittent portions of the riverine, riverbank, and floodplain habitats for this species.    

In Reach 7, SED 8/FP 7 is the only combination of alternatives that would involve an impact to brook snaketail 
habitat.  As with FP 7, this combination would result in a take due to the loss of forested cover along the river, 
but it would not affect a significant portion of the local population, as only 4% of the Priority Habitat would be 
impacted. 
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Table I-3. Assessment of Take of Brook Snaketail Under Sediment Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  Excavation of river 
sediments in Reach 5A would cause a take of 
larval forms by direct removal and alteration 
of feeding habitat.  Capping or backfilling of 
excavated areas would cause a further take 
of any remaining or immigrating larvae. An 
additional take of adults, either directly for 
summer construction work or indirectly 
through habitat loss, would occur through tree 
and shrub removal as part of bank 
remediation and access road construction. 
 
No in Reach 7 since SED 3 through SED 9 
would not involve work in Priority Habitat in 
Reach 7. 

Yes in Reach 5.  All Priority Habitat is in 
Reach 5A, and the entire larval riverine 
habitat in that sub-reach would be impacted 
and direct mortality of all larvae within the 
work areas would occur.  This by itself is 
sufficient to affect a significant portion of the 
local population.  Phasing of construction 
activities would not prevent loss of a 
significant portion of the population, because 
the Priority Habitat is relatively limited in 
extent and the sediment removal activities 
would cover too much of that habitat each 
year to allow effective recolonization from 
unimpacted areas within that habitat, and 
because, in any event, substrate suitability 
after construction would be low where 
gravel/rock is used as the upper layer.  
NA in Reach 7   

SED 10 Yes in Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 9.4 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  An additional take of adults, either 
directly for summer construction work or 
indirectly through habitat loss, would occur 
through tree and shrub removal as part of 
bank remediation and access road 
construction.   
 
No in Reach 7, since SED 10 would not 
involve work in Reach 7.   

No in Reach 5.  A total of 9% of the brook 
snaketail Priority Habitat would be impacted 
under this alternative, and only select areas 
within Reach 5A would be excavated and 
capped, representing 5% of the total Priority 
Habitat area.  Access road/staging area 
construction would impact 9 additional acres 
of habitat.  There would still be substantial 
habitat containing trees and shrubs for adults 
to use. 
NA in Reach 7. 
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Table I-4. Assessment of Take of Brook Snaketail Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action NA 

FP 2  
and FP 9 

Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer.  
 
No in Reach 7 since FP 2 and FP 9 would not 
involve work in Priority Habitat in Reach 7.    

No in Reach 5.  Larval forms would be 
unaffected, and 5% of the Priority Habitat in 
the floodplain would be subject to tree and 
shrub removal.  Sufficient tree and shrub 
cover would remain for adults to roost. 
 
 
 
 
NA in Reach 7. 

FP 3 through 
FP 5 

Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer. 
 
No in Reach 7 since FP 3 through FP 5 would 
not involve work in Priority Habitat in 
Reach 7. 

Possibly in Reach 5.  Larval forms would be 
unaffected, but 12 to 17% of the Priority 
Habitat in the floodplain would be subject to 
tree and shrub removal.  These removals 
might affect a significant portion of the local 
population depending on whether sufficient 
tree and shrub cover would remain for adults 
to roost. 
 
NA in Reach 7. 

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer. 
 
No in FP 6 in Reach 7 since FP 6 would not 
involve work in Reach 7.   
 
Yes in FP 7 in Reach 7 due to removal of 
trees and shrubs within the Priority Habitat in 
that reach and the resulting disruption of 
foraging and resting habitat for adults of the 
species.     

Yes in Reach 5.  Although larval forms would 
be unaffected, these alternatives would 
involve extensive floodplain impacts within 
Priority Habitat, affecting 63 to 91 acres of 
such habitat (31 to 44% of total Priority 
Habitat).  Removal of trees and shrubs as 
part of soil remediation and access 
road/staging area construction would affect 
adult survival, breeding success, and feeding 
and migratory activity for a significant portion 
of the local population. 
 
No in Reach 7, since FP 6 would involve no 
work in that reach and FP 7 would affect only 
4% of Priority Habitat in that reach, and much 
of that is an active golf course.  
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Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 8 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree and shrub removal and a related take of 
adults.  This take would include harassment 
and disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
No in Reach 7 since FP 8 would not involve 
work in Priority Habitat in Reach 7.    

Likely in Reach 5.  This alternative would 
impact 22% of the Priority Habitat for the 
species in Reach 5A, resulting in the loss of a 
substantial amount of tree and shrub habitat.  
Removal of trees and shrubs as part of soil 
remediation and access road/staging area 
construction would likely affect adult survival, 
breeding success, and feeding and migratory 
activity for a significant portion of the local 
population. 
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Table I-5. Assessment of Take of Brook Snaketail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation and 
capping/backfilling activities in Reach 5A 
under these combinations of alternatives 
would cause a take of larval forms by direct 
removal and alteration of feeding habitat in 
Priority Habitat within Reach 5.  Floodplain 
soil removal activities and access 
roads/staging areas would involve tree and 
shrub removal and a related take of adults.  
Clearing of the vegetation may result in direct 
mortality of adults, but would also result in 
indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
No in Reach 7 under all combinations except 
SED 8/FP 7, since those combinations would 
not involve work in Priority Habitat in 
Reach 7. 
 
Yes in Reach 7 under SED 8/FP 7, because 
vegetative clearing for access roads/staging 
areas would alter feeding, roosting and 
possibly migration patterns of brook snaketail 
adults.   

Yes in Reach 5.  These combinations would 
affect 30% to 59% of the overall Priority 
Habitat in Reach 5A.  They would affect all of 
the larval Priority Habitat in the River within 
Reach 5A, which would cause direct mortality 
of any larvae present and alteration of feeding 
habitat in these areas.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas in Reach 5A 
through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
of a significant portion of the population for 
the reasons given in Table I-3 for SED 3 
through SED 9.     
 
 
No in Reach 7, since the only combination 
with impacts in that reach, SED 8/FP 7, would 
impact only 4% of the Priority Habitat in that 
reach, and much of that is an active golf 
course. 

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 9 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes of adults, either 
directly for summer construction work or 
indirectly through habitat loss, would occur 
through tree and shrub removal for floodplain 
soil removal activities and access 
roads/staging areas, impacting approximately 
17 acres of floodplain habitats.  These 
clearing activities would result in disruption of 
foraging and resting activities and may result 
in direct mortality of adults. 
 
No in Reach 7 since this combination would 
not involve work in Priority Habitat in 
Reach 7. 

No in Reach 5.  This combination would affect 
13% of the overall Priority Habitat in 
Reach 5A.  Because the remediation zones 
are more widely dispersed through the 
Priority Habitat, the remaining population 
should be able to recolonize the impacted 
areas.  Bank stabilization, floodplain 
remediation, and access/staging impacts 
would also be limited in comparison to the 
overall size of the Priority Habitat and adults 
would still have sufficient numbers of trees 
and shrubs for foraging and resting. 
 
 
 
NA in Reach 7.    
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J. Creeper (Strophitus undulatus) MESA Assessment  

J-1. Summary of Species Life Cycle and Habitat Requirements 

The creeper is a small freshwater mussel that inhabits river systems.  The creeper is listed as a Species of 
Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  It is typically 
found in sand and gravel substrate but can also be found in streams and rivers with muddy bottoms.  
Reproduction involves fertilization through sperm released by males and then taken in along with food in the 
filtering process by females during summer; parasitic larvae (glochidia) are produced the following spring. The 
glochidia must attach to a vertebrate fish host, and the creeper is known to be an extreme host generalist with 
36 known host species from 7 different families (Strayer, 2008).  Some of these specific reported fish hosts 
include largemouth bass, bluegill, black and yellow bullheads, fathead minnow, creek chub, and walleye 
(Spoo, 2008).  In the gills of their host, they grow and eventually drop off to develop into adults on the bottom. 
Young, small mussels remain buried most of the time, while older, larger specimens are normally found 
protruding from the sediment or wedged between rocks. Mobility is minimal after the glochidia stage.      

J-2. Species Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information the Priority Habitat of the creeper occurs in three segments 
of the Housatonic River in Reach 7, as shown on Figure J-1 at the end of this section.  The furthest upstream 
Priority Habitat is located in Reach 7D; it begins approximately one half-mile downstream of the Route 90 
bridge and continues downstream for approximately one mile.  A second Priority Habitat area is located in 
Reaches 7D and 7E; it is mapped from the Hop Brook confluence extending downstream approximately two 
miles to the Willow Mill Impoundment area.    The third Priority Habitat area is located in Reach 7F; it begins 
roughly one mile further downstream from the second area and extends to just upstream of the Glendale 
Impoundment.  The overall mapped Priority Habitat of the creeper in Reach 7 comprises 103 acres.  It 
includes the main channel of the Housatonic River and the Willow Mill Impoundment.  The creeper is an 
obligate aquatic species, which is found only in the river itself and does not use the dry banks or adjacent land 
in any stage of its life cycle.   

Based on the current Priority Habitat mapping, the habitat conditions through the mapped stretches of the 
River, and the life-cycle characteristics of the creeper, the three mapped Priority Habitats in Reach 7 
encompass one local population of this species.  As discussed above, in their larval stage, creepers are 
reliant upon host fish species.  The home ranges of some of the known host species are small, but the 
distances between mapped Priority Habitat areas are well within the home ranges of some fish host species.  
The distribution of individual creepers in the mapped riverine Priority Habitat areas is assumed to be uniform 
within those habitats, since we have no information indicating a greater density in particular portions of those 
habitats.   

J-3. Impacts of Remedial Alternatives on Creeper Habitat 

J-3-1.  Impacts to Creeper Habitat from Individual Sediment and Floodplain Alternatives 

As noted above, creepers are found only in aquatic riverine habitat.  They do not use river banks or the 
adjacent floodplain.  SED 1 through SED 5 and SED 10 would not involve any construction activities in 
creeper Priority Habitat.  Under SED 6 through SED 9, the sediment remediation in Reach 7 (thin-layer 
capping and/or removal in the Willow Mill Impoundment) would impact approximately 7 acres of Priority 
Habitat, representing 7% of the overall Priority Habitat area in Reach 7.  This work would cause the mortality 
of any creepers within the work area as well as the mortality or at least temporary absence of any host fish 
within the work area.  This work would also likely alter the existing substrate of the riverbed, which could 
make the habitat less suitable for this species.  None of the sediment alternatives would result in additional 
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impacts from access roads or staging areas.  There is no riverbank remediation/stabilization within mapped 
Priority Habitat for this species. 

The floodplain alternatives would have no direct impact on habitat used by creepers in Reach 7 (since they 
are entirely aquatic).  However, the mapping indicates that FP 7 would impact 1.4 acres of mapped creeper 
Priority Habitat in the floodplain adjacent to the River (about 1% of the overall Priority Habitat).  Such work 
conducted adjacent to the river could result in indirect impacts to this species.  For example, increased 
sedimentation from vegetation clearing could affect creeper habitat and any individuals living in the impacted 
areas, and decreased tree cover along the banks could result in increases in water temperature and 
decreases in woody debris and organic matter, which may adversely affect the quality of the mussels’ habitat.   

J-3-2.  Impacts to Creeper Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the creeper.  Given the lack of direct impact of floodplain remediation or access roads and 
staging areas on the Priority Habitat of the creeper, the impacts of these combinations are largely the same 
as those of their sediment components, as discussed above.  Thus, SED 3/FP 3, SED 5/FP 4, SED 10/FP 9, 
would have no direct impacts on creeper Priority Habitat, and SED 6/FP 4, SED 8/FP 7, and SED 9/ FP 8 
would all impact approximately 7 acres (7%) of the total Priority Habitat in Reach 7, with the same effects 
noted above for these sediment alternatives.  In addition, SED 8/FP 7 would involve work in 1.4 acres of 
mapped Priority Habitat adjacent to the River, which could result in the indirect impacts described above for 
FP 7.  

J-3-3.  Impacts to Creeper Habitat from Treatment/Disposition Alternatives  

There would be no impacts to creeper Priority Habitat from any of the treatment/disposition alternatives since 
no facilities would be built and no work would be conducted within mapped Priority Habitat for the species.   

J-4. Assessment of Take for Creeper  

The attached tables – Table J-1 for the sediment alternatives, Table J-2 for the floodplain alternatives, and 
Table J-3 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species.   

As shown in Table J-1, SED 1 through SED 5 and SED 10 would not result in a take of the creeper due to no 
impacts on the Priority Habitat.  SED 6 through SED 9 would all result in a take of the creeper, since thin-layer 
capping or sediment removal in the Willow Mill Impoundment would alter the creeper habitat in the 
impoundment and result in direct removal of mussels present during the sediment removal process.  It is 
uncertain whether any effort to relocate creepers prior to the thin-layer capping or excavation would effectively 
remove all mussels, especially since younger mussels may not be visible.  These alternatives would 
adversely affect approximately 7% of the creeper’s Priority Habitat in Reach 7, which is not anticipated to 
impact a significant portion of the local population.   

As shown in Table J-2, none of the floodplain alternatives would cause a take of the creepers either through 
habitat alteration or by killing mussels, because the floodplain habitats are not used by the creepers.  Indirect 
impacts associated with floodplain and vegetation removal adjacent to the floodplain under FP 7 could impact 
creeper Priority Habitat through increased sedimentation, increased temperature (from removal of bank 
vegetation), and reduction in the input of woody debris and organic material to the River.  However, these 
affected areas under FP 7 would comprise only about 1% of the total Priority Habitat and would be spread out 
along Reach 7.  Assuming proper construction techniques and soil and erosion controls, these indirect 
impacts would not result in a take of creepers.   
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As shown in Table J-3, three of the combinations of sediment and floodplain alternatives under evaluation 
would involve a take of creepers in Reach 7 for the same reasons given for their sediment components.  
Specifically, SED 6/FP 4, SED 8/FP7, and SED 9/FP 8 would all impact 7% of the creeper’s Priority Habitat 
with direct remedial work.  Additional indirect impacts could occur through vegetation clearing and floodplain 
remediation adjacent to the River under SED 8/FP 7.  Again, the effects of these three combinations on the 
creeper’s Priority Habitat would not be expected to impact a significant portion of the local population in 
Reach 7.           
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Creeper 
MESA Assessment 

 J-4

Table J-1. Assessment of Take of the Creeper under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take; only monitoring.  NA 

SED 3 through 
SED 5 and 

SED 10 

No take due to no remedial work in creeper 
habitat. 

NA 

SED 6 through 
SED 9 

Yes.  Under these alternatives, thin-layer 
capping or sediment removal in the Willow 
Mill Impoundment, located within Priority 
Habitat, would cause a take of creepers 
through burial or removal of any creepers 
present in that impoundment and by habitat 
alteration within the impoundment.    

No.  SED 6 through SED 9 would impact 
approximately 7% of the overall mapped 
Priority Habitat in Reach 7.  This is not 
expected to affect a significant portion of the 
local population.  

 



Creeper 
MESA Assessment 

 J-5

Table J-2. Assessment of Take of the Creeper under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 
through  

FP 9 
 

No take due to no remedial work in habitats 
that would be used by the creeper.  Although 
FP 7 would impact 1.4 acres of the mapped 
creeper Priority Habitat, these impacts would 
occur within the adjacent floodplain and 
would not directly impact the creeper habitat, 
and any indirect impacts would be spread out 
and unlikely to cause a take of this mussel.   

NA 

 

Table J-3. Assessment of Take of the Creeper under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 

 SED 10/FP 9 

No.  These combinations would not affect 
any Priority Habitat for the creeper.  

NA 

SED 6/FP 4 
SED 8/FP 7  
SED 9/FP 8 

Yes.  Under these combinations, thin-layer 
capping or sediment removal in the Willow 
Mill Impoundment, located within Priority 
Habitat, would cause a take of creepers 
through burial or removal of any creepers 
present in that impoundment and by habitat 
alteration within the impoundment.     

No.  Although impacts to creeper habitat 
would occur under these combinations, the 
amount of riverine habitat impacted is limited 
to approximately 7% of the overall Priority 
Habitat for the species.  This is not expected 
to affect a significant portion of the local 
population.   
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K. Dion Skipper (Euphyes dion) MESA Assessment  

K-1. Summary of Species Life Cycle and Habitat Requirements 

The dion skipper butterfly (Euphyes dion) is typically found inhabiting sedge wetlands that include calcareous 
fens, riparian marshes, wet meadows, and shrub swamps.  It is classified as a Threatened Species under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  Common wetland plant species used by 
the adults to obtain nectar include blue flag iris (Iris versicolor) and swamp milkweed (Asclepias incarnata).  
Nearby upland fields are also used by adults to obtain nectar.  Common plant species used by the adults in 
upland fields include common milkweed (Asclepias syriaca) and swamp milkweed (NHESP 2010).  Alternative 
wetland and upland plants used for nectar include pickerelweed (Pontederia cordata), sneezeweed (Helenium 
autumnale), buttonbush (Cephalanthus occidentalis) and alsike clover (Trifolium hybridum) (Opler et al. 
2010).  Hairy sedge (Carex lacustris) has been identified as the essential larval host in several states and is 
suggested to be the only larval food plant in New England (Schweitzer, 2010).  Caterpillar hosts include 
multiple sedges such as woolgrass (Scirpus cyperinus), hairy sedge, and shoreline sedge (Carex 
hyalinolepis) (Opler et al. 2010). 

In Massachusetts, the dion skipper takes flight during July (NHESP 2010).  Males are territorial and perch in 
wait for females in marshes during the afternoon.  There is one brood from July to early August.  Dion skipper 
butterflies overwinter as third stage caterpillars.  The caterpillars continue to feed in the spring and pupate in 
leaves and silk (Opler et al. 2010).  The home range and travel patterns of this species appear to depend 
primarily on the availability and distribution of the host plants.  

K-2. Species Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the dion skipper butterfly is limited to 
Reach 7, downstream of Woods Pond.  The majority of mapped Priority Habitat is located adjacent to Hop 
Brook in close proximity to its confluence with the Housatonic River, as shown on Figure K-1 at the end of this 
section.  An additional small area of mapped Priority Habitat is located between the Willow Mill Impoundment 
and the Glendale Impoundment limits.  The total Priority Habitat of the dion skipper in Reach 7 amounts to 
103 acres.  That mapped Priority Habitat includes emergent marsh, wet meadow, shrub swamp, and 
agricultural fields (primarily associated with transitional floodplain).  Although the dion skipper’s primary 
habitat is sedge wetlands, this species utilizes nearby upland fields where nectar resource species, such as 
common milkweed and swamp milkweed, occur.  

Based on the Priority Habitat mapping and the life-cycle characteristics of this species, the 103 acres of 
mapped Priority Habitat of this species in Reach 7, including both mapped Priority Habitat areas, were 
considered to encompass the local population of the dion skipper.  Little information on documented home 
ranges or dispersal distances for this species is available.  However, the flight distances of this species 
appear to be very limited, and the species does not migrate seasonally.  The essential larval host for this 
species (the hairy sedge) is also a state-listed species, and its limited distribution across the landscape 
should also affect dispersal distances of the dion skipper.  Literature reviews for this species indicate that the 
species uses a limited group of habitats which may be confined to those containing the wetland and upland 
plant species listed above, and most of the mapped habitat areas in Reach 7 would be acceptable habitat for 
the dion skipper during some stage of its lifecycle.  Accordingly, this species is assumed to be broadly and 
uniformly distributed through the mapped Priority Habitat.   
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K-3. Impacts of Remedial Alternatives on Dion Skipper Habitat 

K-3-1. Impacts to Dion Skipper Habitat from Individual Sediment and Floodplain Alternatives  

None of the sediment alternatives and none of the floodplain alternatives except FP 7 would impact the 
mapped Priority Habitat of the dion skipper, either through remediation activities or through construction of 
access roads or staging areas.  Floodplain soil removal activities under FP 7 would affect a total of 2.7 acres 
of this species’ Priority Habitat.  Impacts are limited to agricultural fields and cultural grasslands, and a few 
small areas of wet meadow and shrub swamp associated with drainage swales within and adjacent to the 
agricultural fields.  This impact would result in loss of larval host plants and nectar sources for the adults of 
this species, assuming they are present in these areas.  However, this impact would amount to less than 3% 
of the overall dion skipper Priority Habitat.  There would be no impacts associated with construction of access 
roads or staging areas for FP 7 in Priority Habitat.   

K-3-2.  Impacts to Dion Skipper Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the dion skipper.  Impacts to Priority Habitat of the dion skipper would occur 
only under the combination of SED 8/FP 7, altering approximately 2.7 acres (< 3%) of the dion skipper Priority 
Habitat.   

K-3-3.  Impacts to Dion Skipper Habitat from Treatment/Disposition Alternatives 

There would be no impacts to dion skipper Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

K-4. Assessment of Take of Dion Skipper Butterfly 

None of the sediment alternatives would affect the dion skipper Priority Habitat.  The attached tables – 
Table K-1 for the floodplain alternatives and Table K-2 for the selected combinations of sediment and 
floodplain alternatives – identify, for each such alternative (or combination):  (a) whether a take would occur 
and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.   

As shown in Table K-1, the only floodplain alternative that would impact the Priority Habitat of this species is 
FP 7, under which 2.7 acres of the Priority Habitat would be directly affected by soil removal and related 
activities.  The same impacts would occur under the combination of SED 8/FP 7.  That alternative would 
cause a take of the dion skipper.  Assuming that preferred food plants for larvae, especially hairy sedge (the 
only identified larval food plant in Massachusetts), and nectar sources for adults are present in the affected 
area, the soil excavation under FP 7 would remove those plants, resulting in direct impacts to this species.  In 
addition, the excavation of soil under FP 7 would remove any seeds of dion skipper food plants that occur 
within excavated areas in the Priority Habitat, reducing the repository of these species’ seed banks and 
thereby adversely affecting the long-term viability of the dion skipper.  The non-indigenous soil used for 
backfilling would not contain the seeds of these herbaceous species, and therefore would not have the same 
potential for the re-growth of these plants.  Moreover, plantings of species used by dion skippers in impacted 
wetland swales within or directly adjacent to these agricultural fields, if necessary, would help to maintain 
feeding and overwintering habitat for dion skippers, but would not eliminate any take that would occur.  
Indeed, the altered conditions in these areas are prime for the colonization of numerous invasive species, and 
these are likely to have a competitive advantage over the dion skipper food sources.   

Remedial work under FP 7 (and SED 8/FP 7) would impact less than 3% of the total mapped dion skipper 
Priority Habitat in Reach 7, with a significant portion being limited to agricultural areas that could be used for 
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obtaining nectar.  This impact is small enough that it would not impact a significant portion of the local 
population.   
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Table K-1. Assessment of Take of Dion Skipper Butterfly under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 - FP 6,  
FP 8, and  

FP 9 

No take due to no work in Priority Habitat. 
 

NA 

FP 7 Yes.  Soil removal activities would involve 
direct impacts to 2.7 acres of suitable habitat 
within the mapped dion skipper Priority 
Habitat located near the confluence of Hop 
Brook with the Housatonic River in Reach 7. 
Based on the assumption that preferred plant 
hosts for larvae and nectar species for adults 
are present in the affected areas, those 
activities would remove those plants, resulting 
in a take of this species.  Soil excavation 
would also l remove the seed bank of food 
plants in excavated areas in both wetland and 
agricultural regions.   

No. The impacted area is a relatively small 
portion of the total Priority Habitat area (< 
3%) and a majority of the impacts are 
located in agricultural fields.   

 

Table K-2. Assessment of Take of Dion Skipper under Combination of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

SED 10/FP 9 

No take due to no work in Priority Habitat. 
 

NA 

SED 8/FP 7 Yes.  For same reasons listed in Table K-1 for 
FP 7. 

No.  For same reasons listed in Table K-1 
for FP 7. 
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L. Mustard White (Pieris napi oleracea) MESA Assessment  

L-1. Summary of Species Life Cycle and Habitat Requirements 

Mustard white or eastern veined white (Pieris napi oleracea) butterflies are typically found in the understory 
and along edges of moist, rich, openings in deciduous woodlands including riparian floodplains.  Nearby open 
areas including streamsides, shallow marshes, wet meadows, open fields and pastures are also utilized.  It is 
a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The 
herbaceous woodland plants two-leaved toothwort (Cardamine diphylla) and cuckoo-flower (C. pratensis) are 
essential larval hosts. Other larval hosts include rape (Brassica rapa), which is found in hayfields and on 
roadsides; watercress (Nasturtium officinale), which is found only in wet areas with running water; rock-cress 
(Arabis spp.) which is sparsely dispersed on rock ledges; and other mustard (Cruciferae) species  Females 
deposit single eggs on the underside of the leaves of host plants.  Adults are attracted to garlic mustard 
(Alliaria officinalis), common winter cress (Barbarea vulgaris) and field pennycress (Thlaspi arvense) as 
potential host plants, but these plants do not support larval growth (C. Leahy 2006).  Use of the host plants 
varies greatly with season and location.  Adult butterflies usually feed on the nectar of the host plant flowers, 
but will use flowers from a variety of other plants as well (Nelson 2010).   

There are three flight periods for the mustard white in Massachusetts: late April through May; July to early 
August; and late August into early September.  Mustard whites generally emerge in one of three broods 
corresponding to the flight periods, however a fourth late season brood is possible (Nelson 2010).  Adult 
males will patrol open areas in search of receptive females during warm daylight hours. The flight of the 
butterfly is considered weak or docile when compared to other butterfly species (C. Leahy 2006).  The home 
range and travel patterns of this species appear to depend primarily on the availability and distribution of the 
host plants. Mustard white butterflies overwinter as pupae (or chrysalis). 

L-2. Species Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the mustard white butterfly extends 
south contiguously from Reach 5A below the Holmes Road bridge, through all of Reach 5B and Reach 5C, 
and into the northern and eastern portions of Reach 6 (Woods Pond), as shown on Figure L-1 at the end of 
this section.  There is no mapped Priority Habitat for this species within Reaches 7 or 8.  The total Priority 
Habitat area of the mustard white butterfly is 1,636 acres, of which 899 acres are within the PSA.  The areal 
extent of the habitat includes the main stem of the Housatonic River and its backwaters, various habitats 
within the floodplain of the River (including floodplain forest, shrub and emergent marsh habitats, vernal 
pools, upland forest, and disturbed upland habitats), and portions of Woods Pond.  Although the mustard 
white’s primary habitat is moist deciduous woodlands, this species utilizes a diversity of habitats and could be 
found within or at the edges of all these communities.  

Based on the Priority Habitat mapping and the life-cycle characteristics of this species, the entire 1,636 acres 
of mapped Priority Habitat, including 899 acres within the PSA, encompass the local population of this 
species.  Little information on documented home ranges or dispersal distances for this species is available.  
However, the flight distances of this species appear limited and the species does not migrate seasonally.  
Literature reviews for this species indicate that the species uses a fairly diverse group of habitats, and most of 
the mapped Priority Habitat would be acceptable habitat for the mustard white during some stage of its life 
cycle (except for the purely aquatic habitats, as discussed below).  However, according to the NHESP’s 
May 2009 comments on a prior version of this assessment, the area from about 300 meters north of New 
Lenox Road to the south end of Reach 5B contains the “vast majority” of this population.  This area is 
approximately 240 acres in size, or 15% of the total mapped Priority Habitat.  Accordingly, while this 
assessment considers the entire mapped Priority Habitat of this species, it has taken into account this specific 
“core habitat area” identified by NHESP in evaluating the significance of the impacts of the remedial 
alternatives on the local mustard white population.   
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L-3. Impacts of Remedial Alternatives on Mustard White Habitat 

L-3-1. Impacts to Mustard White Habitat from Individual Sediment and Floodplain Alternatives  

Table L-1 summarizes the areal extent of work within NHESP-mapped mustard white habitat for all of the 
individual sediment and floodplain remedial alternatives. SED 1 involves no construction-related activities, 
and SED 2 is limited to monitored natural recovery.  SED 3 through SED 9 would produce substantial impacts 
within mapped mustard white Priority Habitat, ranging from 130 acres for SED 3 to 268 acres for SED 8, with 
the other alternatives impacting 214 to 252 acres of such habitat.  SED 3 through SED 9 would also involve 
stabilization of approximately 71,000 linear feet (lf) of riverbank within mustard white habitat.  Overall, SED 3 
through SED 9 would impact between 8% and 16% of the mustard white Priority Habitat.  Impacts due to 
sediment and riverbank stabilization, as well as access road and staging area construction, would be 
substantially less under SED 10.  SED 10 would impact approximately 35 acres of mustard white Priority 
Habitat (approximately 2% of the overall Priority Habitat) and 7,200 lf of riverbank within that habitat.   

Mustard white butterflies prefer rich deciduous woodlands and nearby open areas such as meadows and 
emergent wetlands.  They do not utilize aquatic habitat.  Therefore, in-river and backwater remediation 
activities, even if conducted within the mapped Priority Habitat, would not directly impact this species, 
although they could alter the hydrology of the surrounding floodplain, as described in the Revised CMS 
Report (Section 5.3.5.4).  The riverbank remediation and access road/staging area construction that are part 
of the sediment alternatives would impact this species.  Any areas of excavation, clearing, or grubbing of 
areas that currently support the growth of food plants (two-leaved toothwort, cuckoo flower, and various native 
mustards) would result in direct impacts to this species.  Riverbanks provide openings within the forest and 
are likely to support the growth of such plants, as would many of the floodplain areas used for access roads 
and staging areas. 

Floodplain remedial activities under FP 2 through FP 9 would impact this species by altering floodplain 
habitats, primarily within transitional floodplain forest, wet meadow, and shallow emergent marsh community 
types.  Through soil removal activities, FP 2 and FP 9 would impact between 10 and 12 acres of Priority 
Habitat for the mustard white butterfly; FP 3 through FP 5 would impact between 30 and 60 acres of Priority 
Habitat; FP 8 would impact approximately 84 acres of Priority Habitat; FP 6 would impact approximately 162 
acres of Priority Habitat; and FP 7 would impact approximately 248 acres of Priority Habitat.  Construction of 
access roads and staging areas for these alternatives would impact an additional 8 to 28 acres.  Overall, FP 2 
and FP 9 would impact 1 to 2% of the Priority Habitat, FP 3 through FP 5 and FP 8 would impact 3 to 7% of 
the Priority Habitat, and FP 6 and FP 7 would impact 11 to 17% of the Priority Habitat.   

In addition to direct removal of plants, the excavation of soil may also remove the seeds of mustard white 
host/food plants known to occur within the PSA, reducing the repository of these species’ seed banks and 
thereby adversely affecting the long-term viability of the mustard white.  Non-indigenous soils used for 
backfilling would not be expected to contain the seeds of these host species, and therefore would not have 
the same potential to promote the re-growth of these plants.  Moreover, such altered conditions are highly 
conducive to the colonization of numerous invasive species, and these are likely to have a competitive 
advantage over the mustard white food sources. The invasive species garlic mustard, which has been 
observed within the PSA, is of particular concern for this species as it attracts the adult female mustard whites 
to deposit eggs on the plant but does not support larval growth. 
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Table L-1. Impacts to Mustard White Priority Habitat by Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 33.0 -- 37.1 4.9 75.0 30.8 20.6 3.9 -- 55.3 130.3 8% 
SED 4 37.1 29.6 112.1 4.9 183.6 30.8 23.1 5.6 -- 59.5 243.1 15% 
SED 5 37.1 29.6 112.1 4.9 183.6 30.8 23.1 7.6 -- 61.5 245.1 15% 
SED 6 39.1 33.8 110.3 4.9 188.1 30.8 23.2 9.2 0.3 63.5 251.6 15% 
SED 7 39.1 33.8 110.3 4.9 188.1 30.8 23.1 9.2 0.3 63.4 251.5 15% 
SED 8 39.4 35.7 123.9 4.9 203.9 30.8 23.1 9.2 0.3 63.4 267.3 16% 
SED 9 39.1 33.8 110.3 4.9 188.1 8.6 8.0 8.7 0.3 25.7 213.7 13% 
SED 10 16.9 -- -- 3.0 19.9 7.9 3.2 4.0 0.3 15.4 35.3 2% 

Floodplain Alternatives 
FP 1 No Action 0 0.0% 
FP 2 8.7 0.8 0.4 -- 9.9 3.3 2.7 1.4 -- 7.4 17.4 1% 
FP 3 17.7 9.0 6.1 0.0 32.8 9.4 6.7 3.7 0.4 20.1 52.9 3% 
FP 4 30.8 15.4 10.9 0.0 57.2 10.2 8.3 4.9 0.4 23.8 80.9 5% 
FP 5 18.3 10.7 17.4 0.2 46.6 4.4 6.5 6.3 0.5 17.7 64.2 4% 
FP 6 60.9 50.9 48.4 1.2 161.5 7.4 10.0 8.0 0.2 25.6 187.1 11% 
FP 7 114.0 64.4 67.8 1.6 247.8 8.9 8.7 6.9 0.4 24.9 272.7 17% 
FP 8 39.3 21.8 22.4 0.2 83.7 10.7 9.0 7.1 0.2 27.0 110.7 7% 
FP 9 9.0 1.7 0.8 -- 11.5 4.6 2.8 2.9 -- 10.4 21.9 1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would require 70,962 linear feet of riverbank 
stabilization within mustard white Priority Habitat and SED10 would require 7,233 linear feet of riverbank stabilization 
within that Priority Habitat. 

L-3-2.  Impacts to Mustard White Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the mustard white.  Those impacts are shown in Table L-2 (except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat of 
the mustard white would vary greatly among these combinations, ranging from approximately 55 acres (3% of 
the Priority Habitat) under SED 10/FP 9 to approximately 488 acres (30% of the Priority Habitat) under 
SED 8/FP 7.  Given that activities within aquatic riverine habitat would not directly affect the mustard white’s 
preferred habitat, the principal impacts would result from floodplain soil removal and access road/staging area 
construction in the floodplain.  These floodplain activities would affect approximately 35 acres of Priority 
Habitat under SED 10/FP 9; 97 acres of such habitat under SED 3/FP 3; 123 to 129 acres of such habitat 
under SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8; and 299 acres of such habitat under SED 8/FP 7.  In 
addition, the approximately 71,000 lf riverbank stabilization/remediation in mustard white Priority Habitat 
under all of the combinations of alternatives except SED 10/FP 9 would also impact suitable mustard white 
habitat.  SED 10/FP 9 would involve only approximately 7,200 lf of riverbank stabilization/remediation within 
Priority Habitat.   
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Table L-2. Impacts to Mustard White Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 50.7 9.0 43.2 4.9 63.8 171.5 11% 
SED 5/FP 4 67.9 45.0 123.1 4.9 66.0 306.8 19% 
SED 6/FP 4 69.9 49.2 121.2 4.9 68.5 313.8 19% 
SED 8/FP 7 152.1 99.5 179.1 6.4 50.8 487.9 30% 
SED 9/FP 8 78.4 55.6 132.7 5.0 45.2 317.0 19% 
SED 10/FP 9 26.0 1.7 0.8 3.0 23.6 55.1 3% 
* Includes 1636-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts shown in this table, SED 3 through SED 9 would 
require 70,962 linear feet of riverbank stabilization within mustard white Priority Habitat 
and SED10 would require 7,233 linear feet of riverbank stabilization within that Priority 
Habitat. 

L-3-3.  Impacts to Mustard White Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the mustard white have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table L-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-
water CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  Such impacts 
would range from 1 acre (use of the smaller CDF area in Woods Pond) to 27 acres (use of combination of 
larger Woods Pond CDF area plus backwater BWL_09).  However, this work would occur in open water 
habitats which are not likely to be utilized by this species. Thus, impacts to backwaters and Woods Pond 
under TD 2 are not expected to have a direct impact to the mustard white butterfly, although there is a 
potential for this work to alter the hydrology of the surrounding habitat and indirectly impact this species’ 
habitat. 

TD 3 would have no impact on mustard white habitat, since none of the identified locations for an Upland 
Disposal Facility is within the mapped Priority Habitat for this species.  However, TD 4 and TD 5, if 
implemented at the identified GE-owned property off New Lenox Road, would impact approximately 6 acres 
of the Priority Habitat (which is less than 1% of the overall mustard white habitat in the PSA).   

Table L-3. Impacts to Mustard White Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond A 1.0 (Reach 6) 
Woods Pond B 1.9 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 5.7 (Reach 5B) 
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L-4. Assessment of Take of Mustard White Butterfly 

The attached tables – Table L-4 for the sediment alternatives, Table L-5 for the floodplain alternatives, 
Table L-6 for the selected sediment and floodplain combinations, and Table L- 7 for the treatment disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.   

As shown in Table L-4, except for SED 1 and SED 2, all sediment alternatives would result in a take of 
mustard white butterfly.  Excavation, engineered capping, and thin-layer capping activities in the river and 
backwaters would not result in a take, as the mustard white butterflies inhabit moist, open deciduous 
woodlands and adjacent open areas (emergent wetlands, wet meadows), but not open water habitats.  
However, riverbank remediation and construction of staging areas and access roads through areas that 
contain larval and/or adult food plants, including the 240-acre “core” habitat area defined by NHESP, would 
cause a take of this species through direct mortality, alteration of mustard white habitat, and/or destruction of 
preferred food resources.  The impacts in these areas would likely disrupt the breeding, feeding, and/or 
migratory activity of the mustard white butterfly.   

In addition to causing direct impacts such as those discussed above, the extensive length of riverbank 
remediation in Priority Habitat under SED 3 through SED 9 (approximately 71,000 lf, with approximately 
18,000 lf within the core habitat area) would produce indirect impacts in terms of changes in hydrological 
conditions that could affect the mustard white’s food plants.  As noted by NHESP in comments on GE’s prior 
MESA assessments, “GE’s analysis should not be limited to the acreage of disturbance only, but also take 
into account the post-remediation condition and the ability of that condition to allow for the cuckoo flower to 
persist.”  Examples of changes in hydrologic conditions that could affect the habitats used by the mustard 
white are discussed in Section 5.3.5.4 of the Revised CMS Report.   

Given the combination of these direct and indirect impacts, SED 3 though SED 8 could adversely affect a 
significant portion of the local mustard white population in Reaches 5 and 6.  The direct effects from access 
roads and staging areas in mustard white Priority Habitat under SED 9 are about half of those under SED 3 
through SED 8, and therefore an impact to a significant portion of the population is less likely under SED 9.  
Riverbank remediation, as well as access roads and staging areas, under SED 10 would affect considerably 
less area and thus would not be expected to impact a significant portion of the local mustard white population.  

As shown in Table L-5, all of the floodplain remedial alternatives except for FP 1 would result in a take of the 
mustard white butterfly.  Soil removal activities and access road/staging areas under FP 2 through FP 9 would 
disturb primary habitat for this species within Reach 5 (and, for FP 3 through FP 8, Reach 6).  This take would 
include direct alteration of habitat, removal of food plants and/or their seed bank, or even direct mortality.  
Since FP 2 and FP 9 would affect only 1% of the total Priority Habitat in Reaches 5 and 6 and FP 3 through 
FP 5 would affect only 3 to 5% of that habitat, those alternatives would not be expected to impact a significant 
portion of the local mustard white population.  However, FP 6 and FP 7 would affect a greater percentage of 
the Priority Habitat – 11 to 17%, with 13 to 22% within the identified 240-acre core habitat – and thus would 
impact a significant portion of the local population, particularly considering the additional potential of indirect 
impacts from hydrologic changes as discussed above.  Finally, FP 8 would affect approximately 7% of the 
Priority Habitat and 10% of the core habitat; this is unlikely to be enough to impact a significant portion of the 
local population. 

As shown in Table L-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the mustard white butterfly due to the impacts from the floodplain 
soil removal and access road/staging area impacts, as well as the direct and indirect impacts of the riverbank 
work.  SED 3/FP 3 would impact 11% of the Priority Habitat plus 71,000 lf of riverbank, with 12% of the 
floodplain and 18,000 lf of riverbank impacted within the identified core habitat.  This could be enough to 
impact a significant portion of the local population.  The remaining combinations except for SED 10/FP 9 
would impact 19% to 30% of the Priority Habitat, as well as 71,000 lf of riverbank, with 15 to 25% of the 
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floodplain impacted and approximately 18,000 lf of riverbank impacted within the identified core habitat.  
Given the magnitude of this work, these combinations would impact a significant portion of the local 
population.  Conversely, SED 10/FP 9 would not do so, since it would impact only about 3% of the Priority 
Habitat and considerably less riverbank within that habitat (7,233 lf, with 1,200 lf in the core habitat). 

As shown in Table L-7, the treatment/disposition alternatives with impacts on mapped mustard white Priority 
Habitat are TD 2, TD 4, and TD 5.  The in-water CDF(s) that would be used under TD 2 would impact 1 to 27 
acres of Priority Habitat.  Although this work would occur in open water areas which are not likely to be 
utilized by this species, it would potentially alter the hydrology of the surrounding habitat, which could cause a 
take.  However, even if a take occurred, it would not impact a significant portion of the local population.  The 
construction of a treatment facility under TD 4 or TD 5 at the GE property off New Lenox Road would be 
unlikely to cause a take, since it would affect less than 1% of the total Priority Habitat of this species and 
those impacts would occur within a previously altered open field that does not provide high quality habitat for 
the mustard white. 

It should be noted that the habitat restoration measures described in Section 5.3 of the Revised CMS Report 
would include measures to address impacts to the mustard white butterfly.  These would include the 
replanting or reseeding of altered areas with the host plants of this species.  However, such actions would not 
eliminate the take, nor would they change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation (e.g., garlic mustard), grazing by wildlife such as 
white-tailed deer, disease, improper hydrology, and/or changes in soil characteristics or other environmental 
conditions – could impair the success of any plantings or seed stock.  As a result, such replanting or 
reseeding of host plants would not reliably lessen the impacts of the remedial construction activities on the 
local population of mustard whites where a significant portion of that population would be affected. 
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Table L-4. Assessment of Take of Mustard White under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take; only monitoring.  NA 

SED 3 
through 
SED 8 

Yes.  Riverbank remediation activities 
(affecting ~ 71,000 linear feet [lf] within 
Priority Habitat) and access road/staging 
areas (affecting ~ 56 to 64 acres of such 
habitat) would involve direct impacts 
(disruption) to mustard white Priority 
Habitat, including “core habitat” area 
identified by NHESP.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.   
 

Possibly.  Impacts to this species’ habitat within 
the PSA would occur primarily through 
construction of access roads and staging areas in 
suitable floodplain habitats and from riverbank 
remediation in Priority Habitat.  Access roads and 
staging areas would impact only 3% to 4% of 
total mapped Priority Habitat (~ 5% of identified 
core habitat); however, the extensive length of 
riverbank remediation (~71,000 lf) within the 
Priority Habitat could produce additional direct 
and indirect impacts through direct habitat loss as 
well as alterations to hydrological conditions of 
the riparian habitat that could adversely affect the 
host plants which the local mustard white 
population relies upon.   

SED 9 Yes.  Riverbank remediation activities 
(affecting ~ 71,000 lf within Priority Habitat) 
and access road/staging areas (affecting ~ 
26 acres of such habitat) would involve 
direct impacts (disruption) to mustard white 
Priority Habitat, including the “core habitat” 
area identified by NHESP. This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.   

Unlikely.  Impacts to this species’ habitat within 
the PSA from SED 9 would occur primarily 
through construction of access roads and staging 
areas in suitable floodplain habitats and from 
riverbank remediation in Priority Habitat.  Access 
roads and staging areas would impact roughly 
one-half of the area impacted by SED 3 through 
SED 8, or 1.6% of the total mapped Priority 
Habitat.  While riverbank remediation impacts 
would be the same (~71,000 lf), the reduction in 
access roads along the top of the bank would 
reduce the potential for floodplain hydrologic 
changes that could adversely affect the mustard 
white host plants.   

SED 10 Yes.  Riverbank remediation activities 
(affecting ~ 7,200 lf within Priority Habitat) 
and access road/staging areas (affecting ~ 
15 acres of such habitat) would involve 
direct impacts (disruption) to mustard white 
Priority Habitat, including the “core habitat” 
area identified by NHESP (above New 
Lenox Road). This take would include 
direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.  

No.  Access roads and staging areas under SED 
10 would impact only 1% of the total mapped 
habitat for this species, and riverbank 
remediation would be substantially less than 
under SED 3 through SED 9. 
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Table L-5. Assessment of Take of Mustard White Butterfly under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to approximately 17 acres 
of suitable habitat areas within the mapped 
mustard white Priority Habitat. This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs. Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

No.  This alternative would impact only 1% of 
the total Priority Habitat. 

FP 3 
through  

FP 5  

Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to between 53 and 81 
acres of suitable habitat within the mapped 
mustard white Priority Habitat.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs.  Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

Unlikely.  These alternatives would impact only 
3-5% of the mustard white’s Priority Habitat.  
These percentages increase to between 5% 
and 10% within the identified core habitat.  
However, these impacts do not appear great 
enough to impact a significant portion of the 
local population. 

FP 6 and 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to 187 to 273 acres of 
suitable habitat areas within the mapped 
mustard white Priority Habitat.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs.  Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

Yes.  Approximately 11% to 17% of suitable 
mustard white Priority Habitat would be 
affected by these alternatives.  These 
percentages increase to 13-22% within the 
identified core habitat area.  Considering the 
magnitude of the habitat impacts and the 
potential for invasive species proliferation 
subsequent to the restoration work, these 
alternatives would impact a significant portion 
of the local population. 

FP 8 Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to 111 acres of suitable 
habitat within the mapped mustard white 
Priority Habitat.  This take would include direct 
alteration of habitat and likely destruction of 
preferred food plants, including potential 
mortality to pupae or eggs.  Soil excavation 
would also remove the seed bank of food 
plants in the excavated areas.   

Unlikely.  Approximately 7% of suitable 
mustard white Priority Habitat, including 10% of 
the identified core habitat, would be affected by 
this alternative.  It is not likely that this would 
be sufficient to impact a significant portion of 
the local population.  
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 9 Yes.  Although soil removal activities and 
access road/staging areas would be reduced 
under this alternative, FP 9 would still involve 
direct impacts (disruption) to 22 acres of 
suitable habitat within the mapped mustard 
white Priority Habitat.  This take would include 
direct alteration of habitat and likely destruction 
of preferred food plants, including potential 
mortality to pupae or eggs.  Soil excavation 
would also remove the seed bank of food 
plants in the excavated areas.   

No.  This alternative would impact only about 
1% of the total Priority Habitat of the mustard 
white. 

 



Mustard White (Butterfly) 
MESA Assessment 

                                          L-10 October 2010 

Table L-6. Assessment of Take of Mustard White Butterfly under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 2/FP 1 No take due to no action. NA 

SED 3/FP 3 
 

Yes.  This combination of alternatives 
would impact  over 170 acres of 
mapped mustard white Priority Habitat 
(including 97 acres of suitable floodplain 
habitat), plus ~ 71,000 lf of riverbank 
within such habitat.  This take would 
include direct alteration of suitable 
floodplain habitat and likely destruction 
of preferred food plants, including 
potential mortality to pupae or eggs.  
Soil excavation would also remove the 
seed bank of food plants in the 
excavated areas.   

Likely.  This combination would impact 
11% of the total mustard white Priority 
Habitat (including approximately 12% of 
the identified core floodplain habitat), plus 
an extensive length of riverbanks (~71,000 
lf) within that Priority Habitat.  Considering 
the magnitude of the habitat impacts and 
the potential for invasive species 
proliferation subsequent to the restoration 
work, an impact to a significant portion of 
the local population is likely.     

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  These combinations would impact 
over 300 acres of mapped mustard 
white Priority Habitat (including 123 to 
129 acres of suitable floodplain habitat), 
plus ~ 71,000 lf of riverbank within such 
habitat.  This take would include direct 
alteration of suitable floodplain habitat 
and likely destruction of preferred food 
plants, including potential mortality to 
pupae or eggs.  Soil excavation would 
also remove the seed bank of food 
plants in the excavated areas.   

Yes.  These combinations would impact 
nearly 20% of the total mustard white 
Priority Habitat (including approximately 
15% of the identified core floodplain 
habitat), plus an extensive length of 
riverbanks (~71,000 lf) within that Priority 
Habitat.  Considering the magnitude of the 
habitat impacts and the potential for 
invasive species proliferation subsequent 
to the restoration work, an impact to a 
significant portion of the local population 
would be expected.     

SED 8/FP 7 Yes.  This combination would impact 
488 acres of mapped mustard white 
Priority Habitat (including 299 acres of 
suitable floodplain habitat), plus ~ 
71,000 lf of riverbank within such 
habitat.  This take would include direct 
alteration of suitable floodplain habitat 
and likely destruction of preferred food 
plants, including potential mortality to 
pupae or eggs.  Soil excavation would 
also remove the seed bank of food 
plants in the excavated areas.   

Yes.  This combination would impact 
approximately 30% of the total mustard 
white Priority Habitat (including 25% of the 
identified core floodplain habitat), plus an 
extensive length of riverbanks (~71,000 lf) 
within that Priority Habitat.  These impacts 
would adversely affect a significant portion 
of the local population.     
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 10/FP 9 Yes. Although floodplain soil removal 
activities, access road/staging areas, 
and riverbank remediation would be 
reduced, this combination would still 
impact 55 acres of mapped mustard 
white Priority Habitat (including 35 
acres of suitable floodplain habitat) plus 
~7,200 lf of riverbank within the mapped 
mustard white Priority Habitat.  This 
take would include direct alteration of 
habitat and likely destruction of 
preferred food plants, including potential 
mortality to pupae or eggs.  Soil 
excavation would also remove the seed 
bank of food plants in the excavated 
areas.   

No.  This combination would impact only 
about 3% of the total Priority Habitat of the 
mustard white. 
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Table L-7. Assessment of Take of Mustard White Butterfly under Treatment/Disposition (TD) 
Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Possibly.  Although work would be 
performed in open water habitats which 
are not generally utilized by the mustard 
white butterfly, the alteration to the 
hydrology of the surrounding habitats as a 
result of the topographic change could 
result in a take. 

No.  While the extent of the alteration from 
hydrologic changes cannot be defined at 
this time, it is unlikely to adversely impact 
a substantial portion of the mustard white 
habitat. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Unlikely.  These alternatives would impact 
significantly less than 1% of total Priority 
Habitat, and those impacts would occur 
within a previously altered open field that 
does not provide high quality habitat for 
the mustard white. 

No.  Even if there were a take, these 
alternatives would impact less than 1% of 
the total Priority Habitat. 
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M. Ostrich Fern Borer Moth (Papaipema sp. 2 near pterisii) 
MESA Assessment 

M-1. Summary of Species Life Cycle and Habitat Requirements 

The ostrich fern borer moth (Papaipema sp.2 near pterisii) is a member of the family Noctuidae that is 
primarily associated with mature floodplain forests and wooded swamps with moderate to dense stands 
of ostrich fern (Matteucia struthiopteris).  The ostrich fern borer moth is a Species of Special Concern 
under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  This species can be 
recognized by its bright, orange-yellow forewings overlaid with darker, brownish-orange, sometimes with 
pink shading towards the outer wing margins.  The larvae have an orange to orangish-brown head and 
prothorax, and a nondescript, cream-colored body with small black spots and spiracles.  It grows to a 
length of about one inch (Nelson 2010).   

Eggs overwinter on the ostrich fern, and larvae hatch in the spring and then bore exclusively into the 
stalks and/or root system of the ostrich fern as its host food plant.  After the larvae are fully grown, they 
pupate into adult moths in August, and continue their flights through late September in Massachusetts.  
Ostrich fern borer moths do not utilize aquatic habitats. Though the adults may be found along 
streamsides or any forested or edge habitat (e.g., adjacent to wet meadows, shallow marshes, open 
fields), they are more likely to be found in shaded to partially shaded forested floodplain habitats or red 
maple swamps containing the larval host plant species.  Ostrich fern borer moth occurrences have been 
recorded in Berkshire, Hampshire and Hampden Counties (Nelson 2010). 

M-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the ostrich fern borer moth occurs in 
the northern portion of Reach 5A, just downstream of the Holmes Road Bridge, as shown on Figure M-1.  
The Priority Habitat area of the ostrich fern borer moth in Reach 5A comprises 196 acres, of which 176 
acres are located within the lateral boundaries of the PSA.  This Priority Habitat area includes 
approximately 1.3 miles of the main stem of the Housatonic River, several large backwaters, and an 
extensive wetland system associated with Sackett Brook, a perennial tributary stream.  The dominant 
habitats are transitional floodplain forest and red maple swamp (both of which are forested floodplain 
habitats in this area), with interspersed patches of wet meadow, shrub swamp, emergent marsh, and 
vernal pools.   

According to  2010 NHESP database information, additional Priority Habitat for the ostrich fern borer 
moth occurs downstream of Woods Pond Dam within Reach 7, at the confluence of Hop Brook and the 
Housatonic River, as shown on Figure M-2.  The total Priority Habitat area of the ostrich fern borer moth 
in Reach 7 comprises approximately 169 acres.  It includes approximately 1.8 miles of the main stem of 
Housatonic River and the adjacent floodplain.  The mapped floodplain habitat adjacent to the River is 
dominated by deciduous wooded swamp and shrub swamp.   

Based on consideration of the Priority Habitat mapping and the life-cycle characteristics of the ostrich fern 
borer moth, two distinct populations of ostrich fern borer moths have been identified for this assessment – 
one in Reach 5A and one in Reach 7.  Information on documented home ranges or dispersal distances 
for this species is not available; however, the flight distances of moths are typically limited compared to 
those of birds or of certain other flying invertebrates known for longer flights (painted ladies, monarch 
butterflies), and this species is not documented to migrate seasonally.  In addition, literature reviews for 
this species indicate that the larvae of this species are restricted to habitats with moderate to dense 
stands of ostrich fern, and the adults are usually in close proximity to these areas.  Given these 
characteristics, the migration capability of this species is far exceeded by the nearly 10 miles of river 
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corridor that separates the two mapped Priority Habitat areas and which is fragmented by agriculture, 
roads, and development.  Accordingly, the moths in the Reach 7 Priority Habitat are considered to 
constitute a separate local population from those in the Reach 5A Priority Habitat.   

For both populations, the distribution of larvae and adults throughout the mapped Priority Habitat, other 
than the in-stream and backwater areas not utilized by this species, was assumed to be uniform across 
the suitable floodplain habitat, since there is no available information indicating a greater density in 
particular portions of that habitat.   

M-3. Impacts of Remedial Alternatives on Ostrich Fern Borer Moth Habitat 

M-3-1. Impacts to Ostrich Fern Borer Moth Habitat from Individual Sediment and Floodplain Alternatives 

Table M-1 summarizes the areal extent of work within ostrich fern borer moth Priority Habitat in 
Reaches 5 and 6 for the individual sediment and floodplain remedial alternatives.  SED 3 through SED 10 
would impact the Priority Habitat of this species through sediment removal (with capping or backfilling) in 
Reach 5A and, under SED 6 through SED 9, thin-layer capping or sediment removal in adjacent 
backwaters.  SED 3 through SED 9 would impact approximately 18 to 25 acres of mapped Priority Habitat 
in Reach 5A, representing 9-13% of the mapped Priority Habitat, while SED 10 would impact 
approximately 7 acres (4%) of Priority Habitat.  Ostrich fern borer moths, however, do not utilize aquatic 
habitat.  Therefore, in-river and backwater remediation activities, even if conducted within the mapped 
Priority Habitat, would not directly impact this species. However, the access road/staging area 
construction and riverbank stabilization/remediation that are part of the sediment alternatives would 
impact this species.  Considering only access road/staging area impacts, 2 acres of Priority Habitat would 
be impacted under SED 9 and SED 10, while 8 acres Priority Habitat would be impacted under SED 3 
through SED 8.  In addition, SED 3 through SED 9 would also each require approximately 16,800 linear 
feet (lf) of riverbank stabilization/remediation within Priority Habitat, and SED 10 would require 
approximately 3,000 lf of riverbank stabilization/remediation within Priority Habitat. 

Within Reach 5, the impacts of the floodplain remediation alternatives on ostrich fern borer moth Priority 
Habitat would vary considerably among alternatives.  FP 2 and FP 9 would impact between 7 and 8 acres 
(4%) of mapped Priority Habitat; FP 3 and FP 5 would impact approximately 15 acres (8%) of mapped 
Priority Habitat; FP 4, FP 6, and FP 8 would impact 22 to 37 acres (11 to 19%) of mapped Priority Habitat; 
and FP 7 would impact approximately 61 acres (31%) of mapped Priority Habitat.  The ostrich fern borer 
moth prefers mature floodplain forest and forested wetlands with ostrich fern, in a shaded to partially 
shaded microhabitat.  Soil excavation, backfilling, clearing, and/or grubbing of floodplain areas that 
currently support the growth of host plants (i.e., ostrich fern) would result in direct impacts to this species 
through removal of those plants, direct mortality of any eggs or larvae present in them, and elimination of 
the shaded microclimates preferred by the adults of this species.  In addition, soil excavation is likely to 
remove the seed bank of the host/food plants.  
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Table M-1. Impacts to Ostrich Fern Borer Moth Priority Habitat by Remedial Alternative in 
Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access 

Grand 
Total 

(Acres) 

% of Total 
Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 11.7 -- -- -- 11.7 8.4 -- -- -- 8.4 20.2 10% 
SED 4 15.8 -- -- -- 15.8 8.4 -- -- -- 8.4 24.2 12% 
SED 5 15.8 -- -- -- 15.8 8.4 -- -- -- 8.4 24.2 12% 
SED 6 16.3 -- -- -- 16.3 8.4 -- -- -- 8.4 24.7 13% 
SED 7 16.3 -- -- -- 16.3 8.4 -- -- -- 8.4 24.7 13% 
SED 8 16.6 -- -- -- 16.6 8.4 -- -- -- 8.4 25.0 13% 
SED 9 16.2 -- -- -- 16.2 1.8 -- -- -- 1.8 18.0 9% 
SED 10 5.5 -- -- -- 5.5 1.8 -- -- -- 1.8 7.4 4% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 6.1 -- -- -- 6.1 1.2 -- -- -- 1.2 7.3 4% 
FP 3 11.9 -- -- -- 11.9 3.0 -- -- -- 3.0 14.8 8% 
FP 4 18.7 -- -- -- 18.7 3.0 -- -- -- 3.0 21.7 11% 
FP 5 13.3 -- -- -- 13.3 1.8 -- -- -- 1.8 15.1 8% 
FP 6 35.3 -- -- -- 35.3 2.1 -- -- -- 2.1 37.4 19% 
FP 7 58.3 -- -- -- 58.3 2.2 -- -- -- 2.2 60.5 31% 
FP 8 25.3 -- -- -- 25.3 3.0 -- -- -- 3.0 28.3 15% 
FP 9 6.2 -- -- -- 6.2 1.3 -- -- -- 1.3 7.6 4% 

1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 16,756 linear feet 
of riverbank stabilization/remediation within ostrich fern borer moth Priority Habitat and SED 10 would 
require 2,990 linear feet of riverbank stabilization/remediation within that Priority Habitat.   

 

In Reach 7, no impacts to ostrich fern borer moth Priority Habitat from remediation or access road/staging 
area construction would occur under any of the sediment alternatives or under any of the floodplain 
alternatives except for FP 7.  Under FP 7, approximately 2 acres of ostrich fern borer moth Priority Habitat 
would be impacted due to soil excavation and the construction of two short access roads.  Approximately 
half of these impacts would occur in agricultural fields situated along the Priority Habitat boundary, with 
only two small impact areas totaling approximately 1 acre situated within suitable ostrich fern borer moth 
habitat.   

M-3-2. Impacts to Ostrich Fern Borer Moth Habitat from Combinations of Remedial Alternatives  

In addition to assessing the impacts of remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on 
the Priority Habitat of the ostrich fern borer moth.  For the Priority Habitat in Reach 5, those impacts are 
shown in Table M-2 (except for the combination of SED 2/FP 1, which does not involve any remedial 
construction activities).  Total impacts to the Priority Habitat of the ostrich fern borer moth would vary 
considerably among these combinations, ranging from approximately 15 acres (8% of the Priority Habitat) 
under SED 10/FP 9 to approximately 78 acres (40% of the Priority Habitat) under SED 8/FP 7.  However, 
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given that aquatic riverine impacts would not directly affect the ostrich fern borer moth’s preferred habitat, 
the principal impacts would result from floodplain soil removal and access road/staging area construction.  
These floodplain activities would affect approximately 9 acres of suitable floodplain habitat within the 
Priority Habitat under SED 10/FP 9; 21 to 30 acres of such habitat under SED 3/FP 3, SED 5/FP 4, SED 
6/FP 4, and SED 9/FP 8; and 62 acres of such habitat under SED 8/FP 7.  In addition, the approximately 
16,800 lf  of riverbank stabilization/remediation work within ostrich fern borer moth Priority Habitat under 
all of the combinations of alternatives except SED 10/FP 9 would impact suitable ostrich fern borer moth 
habitat.  SED 10/FP 9 would involve only approximately 3,000 lf of riverbank stabilization/remediation 
work within ostrich fern borer moth Priority Habitat.  

Table M-2. Impacts to Ostrich Fern Borer Moth Priority Habitat from Combinations of Sediment 
and Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access 
& 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 23.6 -- -- -- 8.9 32.4 17% 
SED 5/FP 4 34.5 -- -- -- 7.6 42.1 22% 
SED 6/FP 4 35.0 -- -- -- 7.6 42.6 22% 
SED 8/FP 7 74.0 -- -- -- 3.4 77.5 40% 
SED 9/FP 8 41.6 -- -- -- 4.3 45.8 23% 
SED 10/FP 9 11.7 -- -- -- 3.1 14.9 8% 

* Includes 196-acre Priority Habitat between the Confluence and Woods Pond 
Dam.   

Note:  In addition to the impacts shown above, all combinations except SED 
10/FP 9 would require 16,756 linear feet of riverbank stabilization/remediation 
within ostrich fern borer moth Priority Habitat.  SED 10/FP 9 would require 2,990 
linear feet of riverbank stabilization/remediation within that Priority Habitat.   

 

In Reach 7, no impacts to ostrich fern borer moth habitat from remediation or access road/staging area 
construction would occur under any of the combinations of alternatives except SED 8/FP 7.  The impacts 
of that combination would consist of approximately 2 acres of impact to ostrich fern borer moth Priority 
Habitat from soil excavation and the construction of two short access roads in the floodplain.  As stated 
above, about half of these impacts would occur in agricultural fields situated along the Priority Habitat 
boundary, with approximately 1 acre of impact situated within suitable ostrich fern borer moth habitat 
(forested floodplain).   

M-3-3. Impacts to Ostrich Fern Borer Moth Habitat from Treatment/Disposition Alternatives  

There would be no impacts to ostrich fern borer moth Priority Habitat from any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

M-4. Assessment of Take of Ostrich Fern Borer Moth 

The attached tables – Table M-3 for the sediment alternatives, Table M-4 for the floodplain alternatives, 
and Table M-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be 
likely to impact a significant portion of the local population of this species.   
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As shown in Table M-3, SED 3 through SED 10 would result in a take of ostrich fern borer moth in 
Reach 5.  While the in-river remedial work under those alternatives (affecting approximately 6 to 16 acres 
of Priority Habitat) would not directly impact ostrich fern borer moth, which does not live in aquatic 
habitats, these alternatives would also impact approximately 8 acres (under SED 3 through SED 8) and 
approximately 2 acres (under SED 9 and SED 10) of the floodplain within suitable habitat for this species 
due to access road/staging area construction.  In addition SED 3 through SED 9 would also impact 
16,800 lf of riverbank, and SED 10 would impact approximately 3,000 lf of riverbank.  These activities 
would cause a take of this species through direct alteration of borer moth habitat and likely destruction of 
preferred food plants, including mortality to eggs or larvae present in those plants.   

SED 3 through SED 10 would not impact a significant portion of the ostrich fern borer moth local 
population in Reach 5.  Most of the impacts would occur within the river and backwaters and would not 
directly impact suitable ostrich fern borer moth habitat; the floodplain alterations associated with 
construction of access and staging facilities in suitable habitat for this species would affect only 1% to 5% 
of the Reach 5 Priority Habitat.    

As shown in Table M-4, all of the floodplain remedial alternatives except for FP 1 would result in a take of 
the ostrich fern borer moth in Reach 5.  These alternatives involve soil removal and access road/staging 
area construction that would disturb between 7 and 61 acres of mapped Priority Habitat, including 
substantial area of forested floodplain preferred by this species.  This take would include direct alteration 
of this forested floodplain habitat, removal of host (ostrich fern) food plants required by the larval stage of 
the species, direct mortality of eggs and larvae present, and elimination of the shaded microclimate 
preferred by adults of the species.  Soil excavation is also likely to remove the seed bank of the food 
plants. 

FP 2 and FP 9, which would affect only 4% of the total Priority Habitat in Reach 5, would not impact a 
significant portion of the local population since substantial areas of forested floodplain used by this 
species would remain undisturbed.  FP 3 and FP 5 would affect 8% of the total Priority Habitat in 
Reach 5, but for similar reasons would be unlikely to impact a significant portion of the local borer moth 
population.  FP 4 (affecting 11% of the Priority Habitat) could impact a significant portion of the Reach 5 
local population, FP 6 and FP 8 (affecting 15% to 19% of the Priority Habitat) would likely impact a 
significant portion of the local population, and FP 7 (affecting 31% of the Priority Habitat) would impact a 
significant portion of that population.  Much of the work for these alternatives would occur within forested 
floodplains used extensively by both adults and larvae of the species as preferred habitat.  Growth of 
invasive plant species that out-compete the host plant ostrich fern and greater reduction of host plant 
seed bank would be more likely to occur as the acreages of disturbance to suitable ostrich fern borer 
moth habitat increase.  Moreover, loss of shaded microclimates preferred by this species and its host 
plant would further contribute to impacts on a significant portion of the local population.   

Within Reach 5, as shown in Table M-5, all combinations of sediment and floodplain alternatives (except 
SED 2/FP 1) would involve a take of ostrich fern borer moths for the same reasons given for their SED 
and FP components.  SED 3/FP 3 would impact approximately 17% of the Priority Habitat, with most of 
those impacts (21 acres) associated with remediation and access road/staging area construction within 
suitable floodplain habitat for this species.  In addition, the approximately 16,800 linear feet of riverbank 
remediation in Priority Habitat under SED 3/FP 3 would have direct impacts and potential indirect impacts 
(e.g., changes in floodplain hydrology) on the habitats that support the ostrich fern borer moth.  It is thus 
possible that SED 3/FP 3 would impact a significant portion of the local population.  SED 5/FP 4, 
SED 6/FP 4, and SED 9/FP 8 would have somewhat greater impacts.  These combinations would impact 
approximately 22 to 23% of the Priority Habitat, with impacts to suitable floodplain habitats increased to 
approximately 26 to 30 acres.  Again, the approximately 16,800 linear feet of riverbank remediation in 
Priority Habitat under this combination would also have direct impacts and potential indirect impacts (e.g., 
changes in floodplain hydrology) on the habitats that support this species.  It is likely that the impacts of 
these combinations of alternatives would be extensive enough to affect a significant portion of the local 
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population.  SED 8/FP 7 would impact approximately 40% of the Priority Habitat, with most of those 
impacts (62 of the 78 acres of impacted Priority Habitat) occurring within suitable floodplain habitat for this 
species.  Thus, that combination would impact a significant portion of the local population in Reach 5.  
Finally, SED 10/FP 9 would not impact a significant portion of the local population, since that combination 
would involve more limited impacts, affecting 8% of the total mapped Priority Habitat, with 9 acres in 
suitable floodplain habitat.   

In Reach 7, only FP 7, individually and in combination with SED 8/FP 7, would result in a take of ostrich 
fern borer moth.  Approximately 2 acres of Priority Habitat, approximately one acre of which consists of 
suitable forested floodplain habitat, would be impacted, removing host food plants and causing direct 
mortality to any eggs or larvae present, as well as likely removing seed bank of the food plants present in 
the suitable habitat area.  However, the impacts to suitable forested floodplain habitat would affect less 
than 1% of the total Priority Habitat, and would not impact a significant portion of the Reach 7 local 
population.  

Habitat restoration measures to attempt to address impacts to the ostrich fern borer moth would not 
eliminate the take, nor would they change the above conclusions regarding the extent of population 
impacts.  Such measures would primarily consist of the replanting or reseeding, if feasible, of impacted 
areas with the host and food plants of this species (ostrich fern).  Numerous factors – including invasive 
species proliferation, grazing by wildlife, disease, improper hydrology, changes in soil characteristics, or 
other environmental conditions--could impair the success of the replanting effort.  Most importantly, the 
host plants for the larvae (i.e., ostrich fern), as well as the adult moths, prefer a shaded or partially 
shaded microclimate under a mature tree canopy.  These conditions would not be available unless and 
until a mature forest returns.  As a result, replanting or reseeding efforts would not reliably result in 
lessening the impacts of the remedial construction activities on the Reach 5 local population where a 
significant portion of that population would be affected. 
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Table M-3. Assessment of Take of Ostrich Fern Borer Moth Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 8 

Yes in Reach 5.  Although the majority of 
impacts under these alternatives would 
occur within the river and backwaters, 
which are not used by ostrich fern borer 
moths, impacts from access roads/staging 
areas and bank stabilization would result in 
a take.  Under these alternatives, 8 acres of 
access roads/staging areas would be 
constructed along the top of bank and 
through forested floodplains, and 
approximately 16,800 linear feet (lf) of 
riverbank stabilization/remediation in 
Priority Habitat would occur.  All of these 
activities would result in a take of this 
species consisting of direct alteration of 
habitat and likely destruction of preferred 
food plants, including mortality to eggs or 
larvae present in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under these 
alternatives would impact 12 to 13% of the 
Priority Habitat.  However, most of these 
impacts would occur with within the river 
and backwaters and thus would not directly 
impact ostrich fern borer moth habitat.  
Access road/staging area construction 
would affect only 4% of Priority Habitat for 
all alternatives; and the riverbank work 
would not be sufficient to impact a 
significant portion of the local population.  
 
 
 
 
 
 
 
 
NA for Reach 7.   

SED 9 Yes in Reach 5.  Although the majority of 
impacts would occur within the river and 
backwaters, which are not used by ostrich 
fern borer moths, the construction of 2 
acres of access roads/staging areas along 
the top of bank and through forested 
floodplains would result in a take.  In 
addition, approximately 16,800 lf of 
riverbank stabilization/remediation in 
Priority Habitat, would result in a take of 
this species.  These takes would include 
direct alteration of habitat and likely 
destruction of preferred food plants, 
including mortality to eggs or larvae present 
in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under this 
alternative would impact approximately 9% 
of the Priority Habitat, but most of these 
impacts would be to the riverine habitat, 
which is not used by the ostrich fern borer 
moth.  This alternative would affect only 
approximately 2 acres (1% of the Priority 
Habitat) of suitable habitat for this species 
due to construction of support facilities. 
 
 
 
 
 
 
 
NA for Reach 7. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Although the majority of 
impacts would occur within the river and 
backwaters, which are not used by ostrich 
fern borer moths, the construction of 2 
acres of access roads/staging areas along 
the top of bank and through forested 
floodplains would result in a take.  In 
addition, approximately 3,000 lf of riverbank 
stabilization/remediation in Priority Habitat 
would result in a take of this species.  
These takes would include direct alteration 
of habitat and likely destruction of preferred 
food plants, including mortality to eggs or 
larvae present in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under this 
alternative would impact approximately 4% 
of the Priority Habitat, but most of these 
impacts would be to the riverine habitat, 
which is not used by the ostrich fern borer 
moth.  This alternative would affect only 
approximately 2 acres (1% of the Priority 
Habitat) of suitable habitat for this species 
due to construction of support facilities. 
 
 
 
 
 
 
NA for Reach 7. 
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Table M-4. Assessment of Take of Ostrich Fern Borer Moth Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and 
FP 9 

Yes in Reach 5.  These alternatives would 
directly impact 7 to 8 acres of Priority 
Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat. 

No in Reach 5.  Under these alternatives, 
only 4% of the mapped Priority Habitat of 
ostrich fern borer moth would be impacted.  
There would be sufficient areas of forested 
floodplain where this species would remain 
undisturbed.  Therefore, these alternatives 
would not result in an impact to a 
significant portion of the local population. 
 
 
 
 
 
NA for Reach 7.  

FP 3 and  
FP 5 

Yes in Reach 5.  These alternatives would 
directly impact 15 acres of Priority Habitat 
in the floodplain.  Remedial construction 
activities would result in a take of this 
species through the removal of the host 
plants (ostrich fern) required by the larval 
stage of this species, the destruction of any 
eggs or larvae present in those plants, and 
elimination of the shaded microclimates 
preferred by the adults of this species.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat. 

Unlikely in Reach 5.  These alternatives 
would impact 8% of the mapped Priority 
Habitat for ostrich fern borer moth.  There 
would be substantial areas of forested 
floodplain where this species would remain 
undisturbed.  Therefore, these alternatives 
would likely not result in an impact to a 
significant portion of the local population. 
 
 
 
 
 
NA for Reach 7.  

FP 4 Yes in Reach 5.  This alternative would 
directly impact approximately 22 acres of 
Priority Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
 

Possibly in Reach 5.  These alternatives 
would impact 11% of the mapped Priority 
Habitat for ostrich fern borer moth.  Impacts 
would occur within areas of forested 
floodplain that provide suitable habitat for 
this species, and may result in an impact to 
a significant portion of the local population. 
 
 
 
 
 
 



  
Ostrich Fern Borer Moth 
MESA Assessment 
 

                                        M-10 October 2010 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

No in Reach 7 due to no work within the 
mapped Priority Habitat. 

NA for Reach 7.  

FP 6 and 
FP 8 

Yes in Reach 5.  These alternatives would 
directly impact 28 to 37 acres of Priority 
Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Likely in Reach 5.  Remediation under 
these alternatives would impact 15% to 
19% of Priority Habitat.  These impacts 
would occur within forested floodplains 
used as preferred habitat by this species as 
both adults and larvae.  Considering the 
magnitude of the habitat impacts and the 
potential for invasive species proliferation 
subsequent to the restoration work, an 
impact to a significant portion of the local 
population is likely under these 
alternatives.  
NA for Reach 7. 

FP 7 Yes in Reach 5.  FP 7 would directly impact 
61 acres of Priority Habitat in the 
floodplain.  Remedial construction activities 
would result in a take of this species 
through the removal of the host plants 
(ostrich fern) required by the larval stage of 
this species, the destruction of any eggs or 
larvae present in those plants, and 
elimination of the shaded microclimates 
preferred by the adults of this species.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   
Yes in Reach 7.  FP 7 would impact 
approximately 1 acre of forested floodplain 
through removal of soils and larval host 
plants.  This take would include direct 
alteration of habitat and likely destruction of 
preferred food plants, including mortality to 
any eggs or larvae present.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   

Yes in Reach 5.  Remediation under FP 7 
would impact approximately 31% of the 
Priority Habitat in Reach 5.  These impacts 
would occur within forested floodplains 
used as preferred habitat by this species as 
both adults and larvae.  Considering the 
magnitude of the habitat impacts, loss of 
shaded microclimates and larval host 
plants, and the potential for invasive 
species proliferation subsequent to the 
restoration work, an impact to a significant 
portion of the local population would occur 
under this alternative. 
No in Reach 7.  Remediation under FP 7 
would impact only about one acre of the 
available habitat (less than 1% of mapped 
Priority Habitat), leaving extensive areas of 
forested floodplain where this species 
could remain undisturbed.   
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Table M-5. Assessment of Take of Ostrich Fern Borer Moth Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3  
 

Yes in Reach 5.  This combination of 
alternatives would affect a total of 32 acres 
of Priority Habitat, including 21 acres due to 
floodplain soil removal and access 
road/staging area construction within 
suitable floodplain habitat for this species, 
plus approximately 16,800 lf of riverbank 
stabilization/ remediation work within Priority 
Habitat.  The floodplain and riverbank work 
would cause a take through the removal of 
the host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of food 
plants.    
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Possibly in Reach 5.  This combination 
would impact 17% of the mapped Priority 
Habitat in Reach 5, with most of those 
impacts occurring within suitable 
floodplain habitat   It is possible that those 
impacts, together with the 16,800 lf of 
riverbank stabilization/remediation work 
within Priority Habitat, would be extensive 
enough to affect a significant portion of 
the local population due to elimination of 
suitable habitat, direct mortality of some 
life stages, potential changes in floodplain 
hydrology, and the potential for invasive 
species colonization of the restored areas. 
 
 
 
NA for Reach 7.    

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

 

Yes in Reach 5.  These combinations would 
affect a total of 42 to 46 acres of Priority 
Habitat, including 26 to 30 acres due to 
floodplain soil removal and access 
road/staging area construction within 
suitable floodplain habitat for this species, 
plus approximately 16,800 lf of riverbank 
stabilization/remediation work within Priority 
Habitat.  The floodplain and riverbank work 
would cause a take through the removal of 
the host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of food 
plants.  
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Likely in Reach 5.  These combinations 
would alter 22 to 23% of the mapped 
Priority Habitat in Reach 5, with most of 
those impacts occurring within suitable 
floodplain habitat   It is likely that those 
impacts, together with the 16,800 lf of 
riverbank stabilization/remediation work 
within Priority Habitat, would affect a 
significant portion of the local population 
due to elimination of suitable habitat, 
direct mortality of some life stages, 
potential changes in floodplain hydrology, 
and the potential for invasive species 
colonization of the restored areas. 
 
 
 
NA for Reach 7.   

SED 8/FP 7 Yes in Reach 5.  This combination would 
affect a total of 78 acres of Priority Habitat, 
including 62 acres due to floodplain soil 
removal and access road/staging area 
construction within suitable floodplain 
habitat for this species, plus approximately 
16,800 lf of riverbank stabilization/ 
remediation work within Priority Habitat.  
The floodplain and riverbank work would 
cause a take through the removal of the 
host plants (ostrich fern) required by the 

Yes in Reach 5.  This combination would 
impact approximately 40% of the mapped 
Priority Habitat in Reach 5, with most of 
those impacts occurring within suitable 
floodplain habitat   Those impacts, 
together with the 16,800 lf of riverbank 
stabilization/remediation work within 
Priority Habitat, would be extensive 
enough to impact a significant portion of 
the local population due to elimination of 
suitable habitat, direct mortality of some 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of 
food/host plants.  
 
Yes in Reach 7.  This combination would 
impact approximately 1 acre of forested 
floodplain through removal of soils and host 
plants. This take would include direct 
alteration of habitat and likely destruction of 
preferred food/host plants, including 
mortality to any eggs or larvae present. Soil 
excavation is also likely to remove the seed 
bank of food plants.   

life stages, potential changes in floodplain 
hydrology, and the potential for invasive 
species colonization of the restored areas. 
 
 
 
No in Reach 7.  Remediation under this 
combination would impact only about one 
acre of the available suitable habitat (less 
than 1% of total Priority Habitat), leaving 
extensive areas of forested floodplain 
where this species could remain 
undisturbed.   

SED 10/FP 9 Yes in Reach 5.  This combination would 
affect a total of 15 acres of Priority Habitat, 
including 9 acres due to floodplain soil 
removal and access road/staging area 
construction within suitable floodplain 
habitat for this species, plus approximately 
3,000 lf of riverbank stabilization/ 
remediation work within Priority Habitat.  
The floodplain and riverbank work would 
cause a take through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of 
food/host plants.  
 
No in Reach 7 due to no work within 
mapped Priority Habitat.   

No in Reach 5.  This combination would 
impact 8% of the mapped Priority Habitat 
in Reach 5, with 9 acres of impact to 
suitable floodplain habitat, and the 
riverbank work would affect only about 
3,000 lf within Priority Habitat.  Under this 
combination, there would still be extensive 
forested floodplain habitat available.  
Therefore, this combination would not 
result in an impact to a significant portion 
of the local population. 
 
 
 
 
 
 
NA for Reach 7.   
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N. Rapids Clubtail (Gomphus quadricolor) MESA Assessment 

N-1. Summary of Species Life Cycle and Habitat Requirements 

Rapids clubtail (Gomphus quadricolor) dragonflies are typically found in or near clear, cold streams and rivers 
that have intermittent segments of rocks and rapids.  It is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Limited information exists on the life cycle of the rapids 
clubtail in Massachusetts, although it is assumed that they share many of the same characteristics of other 
clubtails.  The larvae of the rapids clubtail can typically be found in shallow pools located downstream of 
rapids, and these pools often contain Typha or other emergent plants (Walker 1958).  Larvae are found just 
beneath the surface of the sediment, where they develop over at least a year-long period, possibly two to 
three years.  Larvae are ambush predators, attacking passing invertebrates or even small fish and tadpoles 
from the substrate.  When ready to emerge as adults, larvae climb onto vegetation along the stream bank or 
onto exposed rocks at the edge of the stream and push out of the exoskeleton, and adults emerge.  The 
newly emerged adults then fly inland as soon as possible to avoid predation or potential damage from 
raindrops or fallen debris (NHESP 2008) until the exoskeleton hardens and they are capable of flying swiftly.  
Adult males return to the river, preferring the swifter sections of the river, where they will typically perch on 
rocks mid-stream or along the banks.  Adult females spend a majority of their lives in forested areas away 
from the river, returning for a brief period when they are ready to mate and lay their eggs.  The flight period of 
the rapids clubtail is relatively short, and occurs in June and early July.  Adult rapids clubtails are short-lived, 
generally living 3 or 4 weeks.  This family is mainly a “short flight” species; they need substantial perching 
places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid females 
lay eggs by touching their abdomens to the water surface, which is normally done in the faster flowing 
sections of the river where there are rapids.  The eggs are then carried downstream from the rapids to 
shallow pools, where the eggs incubate for a period of at least 5 days and possibly up to a month (COSEWIC 
2008) to hatch into larvae which re-initiate the life cycle.   

N-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, Priority Habitat of the rapids clubtail extends from the 
southern portion of Reach 5A, through all of Reach 5B, and into the northern part of Reach 5C.  The mapped 
Priority Habitat for this species is shown on Figure N-1 at the end of this section.  The overall mapped Priority 
Habitat of the rapids clubtail dragonfly is 208 acres, of which 166 acres are located within the lateral 
boundaries of the PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the 
banks for eclosion (emergence as adults).  The areal extent of adult habitat is broader and includes the main 
stem of the river, backwaters, floodplain and some adjacent upland forests or scrubland.  The NHESP Priority 
Habitat designation extends into these areas.  This species needs trees in the adult stage, so areas where the 
stream corridor is densely forested offer the best habitat for this species, but they can also be found in fields 
and open areas.  No Priority Habitat for the rapids clubtail is mapped in Reach 6, 7, or 8. 

Based on the Priority Habitat mapping and the life-cycle characteristics of the rapids clubtail, the larvae and 
adults of this species within the Priority Habitat in Reach 5 constitute the local population.  The distribution of 
larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform across that 
habitat, since we have no information indicating a greater density in particular portions of that habitat.  The 
preference of adult females for forested areas to roost in suggests that impacts to forested communities may 
be more detrimental than impacts to other terrestrial habitat types.  
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N-3. Impacts of Remedial Alternatives on Rapids Clubtail Habitat 

N-3-1. Impacts to Rapids Clubtail Priority Habitat from Individual Sediment and Floodplain Alternatives 

Table N-1 summarizes the areal extent of impacts within rapids clubtail habitat for all the individual sediment 
and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 and SED 2 involve no 
construction activities.  SED 3 would impact a total of approximately 18 acres of rapids clubtail habitat, 
representing approximately 9% of the overall Priority Habitat between the Confluence and Woods Pond.  
SED 4 through SED 9 would impact a total of 38 to 54 acres of Priority Habitat, representing 18% to 26% of 
the overall Priority Habitat in this vicinity.  SED 10 would impact approximately 3 acres of Priority Habitat, 
approximately 1% of the overall Priority Habitat in this vicinity.  Work within the river channel would directly 
affect the habitat for the rapids clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank 
stabilization/remediation over approximately 29,000 linear feet (lf) of riverbank within Priority Habitat and 
SED 10 would involve approximately 1,900 lf of riverbank stabilization/remediation within that habitat.  Those 
activities could affect the suitability of the banks for the emergence of adults.  The access roads and staging 
areas within the Priority Habitat would affect floodplain areas used by adults of this species for perching, 
resting, and feeding.    

The floodplain alternatives would affect rapids clubtail habitat primarily through removal of trees needed by 
adults, with the extent of impact proportional to the extent of clearing for remediation and supporting facilities.  
Although rapids clubtails can be found in open habitats, impacts to additional community types would be less 
severe but still represent impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, 
FP 2 and FP 9 would impact 1% to 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 
through FP 5 would impact 6 to 10% of that habitat, FP 8 would impact 13% of that habitat, and FP 6 and 
FP 7 would impact 27% and 34% of that habitat, respectively.  Under some alternatives, substantial portions 
of these impacted areas contain forested habitat (the primary habitat for the adults of this species).  The 
impacted forested areas range from <1 acre under FP 2 to approximately 27 acres under FP 7. 

Table N-1. Impacts to Rapids Clubtail Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 0.1 -- -- -- 0.1 0.2 17.5 0.4 -- 18.1 18.1 9% 
SED 4 0.1 28.8 -- -- 28.8 0.1 18.4 0.4 -- 19.0 47.8 23% 
SED 5 0.1 28.8 -- -- 28.8 0.1 18.4 0.4 -- 19.0 47.8 23% 
SED 6 0.1 33.0 -- -- 33.1 0.1 18.5 0.4 -- 19.0 52.1 25% 
SED 7 0.1 33.0 -- -- 33.1 0.1 18.4 0.4 -- 19.0 52.1 25% 
SED 8 0.1 34.9 -- -- 35.0 0.1 18.4 0.4 -- 19.0 54.0 26% 
SED 9 0.1 33.0 -- -- 33.1 0.0 4.9 -- -- 4.9 38.0 18% 
SED 10 0.1 -- -- -- 0.1 0.1 2.6 -- -- 2.6 2.7 1% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- 0.8 -- -- 0.8 -- 1.8 -- -- 1.8 2.6 1% 
FP 3 -- 7.9 0.0 -- 7.9 -- 4.7 0.0 -- 4.8 12.7 6% 
FP 4 -- 14.4 0.0 -- 14.4 -- 6.4 0.0 -- 6.4 20.8 10% 
FP 5 -- 10.1 0.3 -- 10.4 -- 4.5 0.1 -- 4.7 15.1 7% 
FP 6 0.3 48.0 0.4 -- 48.7 0.0 7.8 0.0 -- 7.8 56.5 27% 
FP 7 0.9 61.9 1.1 -- 63.9 -- 6.4 0.0 -- 6.4 70.4 34% 
FP 8 -- 20.1 0.3 -- 20.4 -- 7.0 0.0 -- 7.0 27.4 13% 
FP 9 -- 1.7 0.0 -- 1.8 -- 1.7 0.0 -- 1.7 3.5 2% 

1. In addition to the impacts listed in this table, SED 3 through SED 9 would each require 29,466 lf of riverbank 
stabilization/remediation within rapids clubtail Priority Habitat and SED 10 would require 1,908 lf of riverbank 
stabilization/remediation within Priority Habitat. 

 
N-3-2.  Impacts to Rapids Clubtail Priority Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the rapids clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table N-2.  Total impacts to Priority Habitat of 
the rapids clubtail would vary greatly among these combinations, ranging from less than 6 acres (<3% of the 
Priority Habitat) under SED10/FP 9 to approximately 110 acres (53% of the Priority Habitat) under SED 8/ 
FP 7.   

Table N-2. Impacts to Rapids Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 0.1 7.9 0.0 -- 21.0 28.9 14% 
SED 5/FP 4 0.1 43.2 0.0 -- 19.9 63.2 30% 
SED 6/FP 4 0.1 47.4 0.0 -- 20.0 67.4 32% 
SED 8/FP 7 1.0 96.2 1.1 -- 11.7 110.0 53% 
SED 9/FP 8 0.1 53.2 0.3 -- 9.7 63.2 30% 
SED 10/FP 9 0.1 1.7 0.0 -- 3.7 5.5 3% 

* Includes 208-acre Priority Habitat between the Confluence and Woods Pond Dam. 

Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 29,466 lf of riverbank stabilization/remediation within Priority Habitat, and 
SED 10/FP 9 would require 1,908 lf of riverbank stabilization/remediation within Priority 
Habitat.    

 
N-3-3.  Impacts to Rapids Clubtail Priority Habit from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the rapids clubtail have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
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impacts are shown in Table N-3.  TD 2 and TD 3 would have no impact on rapids clubtail habitat, as none of 
the identified locations for a Confined Disposal Facility or an Upland Disposal Facility are within the mapped 
Priority Habitat for this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New 
Lenox Road, would impact approximately 4 acres of mapped Priority Habitat for the rapids clubtail (less than 
1% of the overall rapids clubtail Priority Habitat in the PSA).  However, this property consists of open 
grassland with scattered shrub growth.  While adult clubtails may use shrubs for roosting and may forage in 
meadows, that is not their preferred habitat.  Thus, it is possible, but uncertain, that the construction and 
operation of a treatment facility and associated access roads and staging areas at this property would have 
an adverse impact on this species.   

Table N-3. Impacts to Rapids Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 None 
BWL_09 None 

Woods Pond - Layout A None 
Woods Pond -  Layout B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 (Reach 5B)  

 

N-4. Assessment of Take of Rapids Clubtail 

The attached tables – Tables N-4 for the sediment alternatives, Table N-5 for the floodplain alternatives, 
Table N-6 for the selected sediment/floodplain combinations, and Table N-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.   

As shown in Table N-4, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the rapids clubtail.  SED 3 would affect only a limited amount (0.1 acre) of larval Priority Habitat in Reach 5A 
and would not disturb any Priority Habitat in Reaches 5B and 5C.  However, it would affect over 29,000 lf of 
riverbank within Priority Habitat, as well as 18 acres of Priority Habitat in the floodplain due to access 
road/staging area construction.  The tree removal on the banks and in the floodplain would cause a take of 
adults, either directly in summer construction work or indirectly through habitat loss.  SED 10 would have 
more limited impacts, affecting 0.1 acre of larval habitat in Reach 5A, approximately 1,900 lf of riverbank 
habitat, and 3 acres of floodplain habitat.  However, the tree removal would still cause a take of adults.  Under 
SED 4 through SED 9, sediment excavation and/or thin-layer capping of the River, mainly in Reach 5B, would 
cause a take of larval forms by direct killing (through removal or burial) and alteration of feeding habitat.  
Additional take of adults would occur through tree removal as part of bank remediation in Reaches 5A and 5B 
and access construction/staging in all three portions of Reach 5.   

As also shown in Table N-4, SED 3 and SED 10 would not affect a significant portion of the local population, 
since they would have only minimal impacts on larval habitat and limited impacts on floodplain habitat, leaving 
sufficient numbers of trees for adult foraging and resting.  SED 4 through SED 9 would all impact a significant 
portion of the local population of rapids clubtails in Reach 5.  As noted above, these alternatives would affect 
the entire rapids clubtail larval habitat.  Phasing of the construction activities over the remediation period 
would not prevent this loss because the rate of construction is expected to cover distances too large each 
year to allow effective colonization from the nearest undisturbed area harboring this species.  In any event, 
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substrate suitability after construction would be low where gravel/rock is used as the upper layer.  Moreover, 
the changed character of the banks and adjacent floodplain and forested areas as a function of tree clearing 
would reduce habitat suitability for adults.   

As shown in Table N-5, all of the floodplain alternatives except for FP 1 would result in a take of the rapids 
clubtail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the adult 
form of the species (i.e., trees) by removing the trees. In addition, direct mortality of adults could occur during 
tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of rapids clubtails would thus depend on 
the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 10% or 
less of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the adults to find 
other trees in which to roost.  As a result, these alternatives would not impact a significant portion of the local 
population.  FP 8 would have a slightly greater impact on rapids clubtail habitat (13% of the Priority Habitat).  
That alternative could potentially impact a significant portion of the local population, although that seems 
unlikely since sufficient forested habitat would probably remain for the adults to find trees in which to roost.  
FP 6 and FP 7 would impact 27% and 34%, respectively, of the rapids clubtail Priority Habitat and thus 
represent much greater threats to adults through tree cutting, since substantial portions of the affected 
portions of the Priority Habitat are forested.  Accordingly, those alternatives would impact a significant portion 
of the local population.  Tree replanting would not avoid these impacts given the lengthy period of time before 
such trees would reach a mature level that would be useful to adult clubtails.    

As shown in Table N-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of rapids clubtails for the same reasons given for their sediment 
and floodplain components.  Further, all of those combinations except SED 3/FP 3 and SED 10/FP 9 would 
impact a significant portion of the local population in Reach 5, since they would adversely affect all of the 
larval Priority Habitat in the River within that reach, as well as substantial portions of the floodplain Priority 
Habitat through vegetative clearing, which would adversely affect adults using those areas.  The cumulative 
impacts of the sediment and floodplain remediation in these combinations (affecting 30% to 53% of the overall 
Priority Habitat) would result in impacts to a significant portion of the local population.  SED 3/FP 3 would 
affect very limited portions of the larval riverine habitat (0.1 acre), but would affect 14% of the overall Priority 
Habitat through floodplain soil removal, bank stabilization, and access road/staging area construction.  This 
combination is unlikely to impact a significant portion of the local population, since sufficient numbers of trees 
would probably remain for adult foraging and resting.  SED 10/FP 9 would not impact a significant portion of 
the local population due to very limited larval impacts (0.1 acre) and small areas of floodplain impacts for soil 
removal and access roads/staging areas, totaling 5 acres (3% of the overall Priority Habitat).   

As shown in Table N-7, the only treatment/disposition alternatives that would result in a take of the rapids 
clubtail are TD 4 and TD 5.  The construction of a treatment facility under TD 4 or TD 5 at the GE property off 
New Lenox Road could cause a take through alteration of the meadow/shrub habitat at that property, which 
may be used by adults of the species, although it is not their preferred habitat.  However, even if a take 
occurred, it would not adversely impact a significant portion of the local population, since it would affect only a 
small portion (< 1%) of the Priority Habitat of the rapids clubtail in Reach 5. 
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Table N-4. Assessment of Take of Rapids Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes.  Excavation of the River in 
Reach 5A would affect only 0.1 acre of 
larval Priority Habitat, and thin-layer 
capping in Reach 5C would not affect 
any larval Priority Habitat.  However, 
SED 3 would affect over 29,000 lf of 
riverbank within Priority Habitat, and 
would affect 18 acres of Priority Habitat 
in the floodplain due to access 
road/staging area construction.  The tree 
removal on the banks and in the 
floodplain would cause a take of adults, 
either directly in summer construction 
work or indirectly through habitat loss. 

No.  This alternative would affect 9% of the total 
Priority Habitat, with minimal impacts on larval 
habitat.  Bank remediation and vegetation 
clearing for access roads/staging areas would 
impact adult habitat, but there would be 
sufficient forested area for adults to seek shelter.  

SED 4 
through 
SED 9 

 
 
 

Yes.  Excavation and/or thin-layer 
capping of the River, mainly in 
Reach 5B, would cause a take of larval 
forms by direct killing (through removal 
or burial) and alteration of feeding 
habitat.  Additional take of adults, either 
directly in summer construction work or 
indirectly through habitat loss, would 
occur through tree removal as part of 
bank remediation and access 
road/staging area construction. 
 

Yes.  A substantial portion (18-25%) of the 
Priority Habitat within Reach 5 would be 
impacted.  The entire area of riverine larval 
habitat would be impacted under these 
alternatives.  Given the nature of the impacts, 
this is more than enough to affect a significant 
portion of the local population.  Phasing of 
construction activities would not prevent loss of 
a significant portion of the population, because 
the rate of construction would cover distances 
too large each year to allow effective 
colonization from the nearest undisturbed area, 
and in any event, substrate suitability after 
construction would be low where gravel/rock is 
used as the upper layer.  Additional impacts to 
adult forms would occur through tree removal as 
part of bank remediation and access 
road/staging area construction.     

SED 10 Yes.  SED 10 would affect 0.1 acre of 
larval habitat in Reach 5A, 
approximately 1,900 lf of riverbank 
habitat, and 3 acres of floodplain habitat.  
The tree removal on the riverbanks and 
in the floodplain would cause a take of 
adults, either directly in summer 
construction work or indirectly through 
habitat loss.  

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Additional small areas of floodplain 
would be cleared for access roads/staging areas 
and would impact adults.  Overall, these impacts 
represent a very small portion (1%) of the overall 
Priority Habitat in Reach 5.   
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Table N-5. Assessment of Take of Rapids Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 
through  

FP 5 and 
FP 9 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  
 

No.  Larval forms would be unaffected, 
and forested habitat representing 10% of 
the Priority Habitat would be impacted by 
tree removal.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 
 

FP 6 & 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 

Yes.  These alternatives would involve 
extensive impacts within Priority Habitat 
in Reach 5, affecting 57 to 70 acres of 
such habitat (27 to 34% of total Priority 
Habitat in Reach 5).  Tree removal 
activities in these areas are expected to 
affect adult survival, breeding success, 
and feeding and migratory activity for a 
significant portion of the local population 

FP 8 Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 
 

Unlikely.  Larval forms would not be 
affected, but 13% of the Priority Habitat in 
the floodplain would be impacted.  It is 
unlikely that a significant portion of the 
local population would be impacted, since 
sufficient forest area would probably 
remain for adults to find other trees to 
roost in.   
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Table N-6. Assessment of Take of Rapids Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 Yes.  Sediment remediation would affect 
only 0.1 acre of larval Priority Habitat.  
However, this combination of alternatives 
would affect over 29,000 lf of riverbank 
within Priority Habitat, and would affect ~ 
30 acres of Priority Habitat in the 
floodplain due to soil removal and access 
road/staging area construction.  The tree 
removal on the banks and in the 
floodplain would cause a take of adults, 
either directly in summer construction 
work or indirectly through habitat loss. 

Unlikely.  This combination would affect 14% of 
the overall Priority Habitat in Reach 5.  However, 
it would have only minimal effects on the riverine 
larval habitat (0.1 acre), and the remaining 
larvae should be able to recolonize the impacted 
areas.  Impacts from bank stabilization, 
floodplain remediation, and access road/staging 
area construction would be relatively limited in 
comparison to the overall size of the Priority 
Habitat and adults would likely still have 
sufficient numbers of trees for foraging and 
resting.   

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and capping 
activities under these combinations, 
mainly in Reach 5B, would cause a take 
of larval forms by direct removal and 
alteration of feeding habitat.  Bank 
remediation, floodplain soil removal, and 
access road/staging areas would involve 
tree removal and a related take of adults.  
These clearing activities would result in 
harassment and disruption of the feeding 
and migratory activity of adults and may 
result in direct mortality of adults.  
 

Yes.  These combinations would affect 30% to 
53% of the overall Priority Habitat in Reach 5.  
The impacts would affect all of the larval Priority 
Habitat in the River, which would result in the 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat areas in 
the PSA through vegetative clearing, which 
would adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation under these combinations 
would result in impacts to a significant portion of 
the local population.  Phasing of construction 
activities would not prevent loss of a significant 
portion of the population for the reasons given in 
Table N-4 for SED 3 through SED 9.     

SED 10/FP 9 Yes.  Sediment remediation would affect 
only 0.1 acre of riverine Priority Habitat.  
However, the bank remediation, soil 
removal, and access road/staging area 
construction, affecting approximately 
5 acres, would cause a take of adults 
through tree removal. 

No.  This combination would affect only 3% of 
the overall Priority Habitat in Reach 5, including 
minimal effects on the riverine larval habitat (0.1 
acre) and limited effects on the banks and 
floodplain.   
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Table N-7. Assessment of Take of Rapids Clubtail Under Treatment Disposal Alternatives 

Alternative Would “Take” Occur? 
Impact on Significant Portion of 

Local Population? 

TD 1 through TD 3 No take due to no activity within Priority 
Habitat. 

NA 

TD 4 and TD 5 Possibly.  Construction and operation 
of treatment facility and access road 
areas would involve removal of shrubs 
and alteration of the open meadow 
habitat at the property identified for TD 
4 and TD 5, which may be used by 
adult clubtails for roosting or foraging.  
If these areas are used by adults, 
implementation of TD 4 or TD would 
cause a take of adults through 
harassment and disruption of roosting 
and/or  feeding, or even direct 
mortality.   

No.  Even if a take occurred, the 
impacted Priority Habitat area is <1% 
of the overall Priority Habitat for the 
species, and any effects would be 
confined to adults in a small area. 
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O. Riffle Snaketail (Ophiogomphus carolus) MESA 
Assessment 

O-1. Summary of Species Life Cycle and Habitat Requirements 

The riffle snaketail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators. It is 
a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The 
larvae of the riffle snaketail prefer sandy substrates in clear running water, and have a relatively high oxygen 
requirement among this family (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  A near-
neutral to slightly basic pH is preferred.  Larvae are found near the surface of the sediment (within the upper 
inch), where they develop over at least a year-long period, possibly two to three years. Larvae are ambush 
predators, attacking passing invertebrates or even small fish from the substrate.  When ready to emerge as 
adults, typically in the last half of May, larvae climb onto banks (open sandy to gravelly substrate, rocks or 
woody debris), the exoskeleton splits, and adults emerge.  After the wings adequately unfurl and dry, the 
adult riffle snaketail usually flies into adjacent woodland or shrubland to hide among vegetation and continue 
to develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, adults 
return to the stream to both feed and mate.  This family is mainly “short flight” species; they need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface in riffle zones, 
normally in June and July. The eggs incubate over one to two weeks and hatch into larvae which re-initiate 
the life cycle.  Adults may live out the rest of the summer far from the stream, often in dense woodland or 
shrubland. 

O-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the riffle snaketail occurs only in the 
upstream portion of Reach 5A, from the confluence of the East and West Branches to a point just upstream 
of the Joseph Road housing development off East New Lenox Road.  The mapped Priority Habitat for this 
species is shown in Figure O-1 at the end of this section.  The Woodlot Alternatives (2002) ecological 
characterization of the PSA also documented the presence of this species.  The area of Priority Habitat 
associated with Reach 5A is 147 acres, with 106 acres within the lateral boundaries of the PSA.  The areal 
extent of the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, backwaters, 
floodplain and some adjacent upland forests or scrubland.  The NHESP Priority Habitat encompasses the 
riverine habitat and extends into the adjacent floodplain areas to some extent. 

Based on the current Priority Habitat mapping and the life-cycle characteristics of the riffle snaketail, the 
larvae and adults of this species within the mapped Priority Habitat in Reach 5A constitute the local 
population.  The distribution of larvae throughout the mapped riverine habitat was assumed for this 
assessment to be uniform across that habitat, since we have no information indicating a greater density in 
particular portions of that habitat.  Similarly, while adults prefer trees and shrubs in which to roost, we have 
no specific information indicating a greater density in particular portions of the woodlands and shrublands 
within the Priority Habitat.  

O-3. Impacts of Remedial Alternatives on Riffle Snaketail Habitat 

O-3-1.  Impacts to Riffle Snaketail Habitat from Individual Sediment and Floodplain Alternatives 

Table O-1 summarizes the areal extent of impacts within riffle snaketail habitat for all the individual sediment 
and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 through 
SED 9 would all involve sediment removal in Reach 5A and would impact a total of 24 to 35 acres of riffle 
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snaketail habitat, representing 16% to 24% of the overall Priority Habitat.  SED 10, which would involve 
sediment removal in portions of Reach 5A, would impact 16 acres of such habitat, approximately 11% of the 
overall Priority Habitat.  Work within the river channel would directly affect the habitat for the riffle snaketail 
larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 21,000 linear feet (lf) of riverbank within Priority Habitat, and SED 10 would involve 
approximately 3,400 lf of riverbank stabilization/remediation within that habitat.  Those activities could affect 
the suitability of the banks for the emergence of adults.  The access roads and staging areas within the 
Priority Habitat would affect floodplain areas used by adults of this species for perching, resting, and 
feeding.   

The floodplain alternatives would affect riffle snaketail habitat primarily through removal of trees and shrubs 
needed by adults, with the extent of impact proportional to the extent of clearing for remediation and 
supporting facilities.  FP 1 involves no impacts, FP 2 and FP 9 would impact 5% (8 acres) of the Priority 
Habitat, FP 3 and FP 5 would impact 9 to 10% (14-15 acres) of that habitat, FP 4 and FP 8 would impact 16 
to 19% (24-27 acres) of that habitat, and FP 6 and FP 7 would impact 27% and 40% (40 and 59 acres) of 
that habitat. 
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Table O-1. Impacts to Riffle Snaketail Priority Habitat by Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 15.1 -- -- -- 15.1 17.3 -- -- -- 17.3 32.4 22% 
SED 4 17.9 -- -- -- 17.9 17.3 -- -- -- 17.3 35.2 24% 
SED 5 17.9 -- -- -- 17.9 17.3 -- -- -- 17.3 35.2 24% 
SED 6 17.7 -- -- -- 17.7 17.3 -- -- -- 17.3 34.9 24% 
SED 7 17.7 -- -- -- 17.7 17.3 -- -- -- 17.3 34.9 24% 
SED 8 18.0 -- -- -- 18.0 17.3 -- -- -- 17.3 35.2 24% 
SED 9 17.7 -- -- -- 17.7 6.4 -- -- -- 6.4 24.0 16% 
SED 10 7.4 -- -- -- 7.4 8.2 -- -- -- 8.2 15.6 11% 

Floodplain Alternatives 
FP 1 No Action 0 0.0% 
FP 2 4.8 -- -- -- 4.8 2.9 -- -- -- 2.9 7.7 5% 
FP 3 10.1 -- -- -- 10.1 4.9 -- -- -- 4.9 15.0 10% 
FP 4 17.9 -- -- -- 17.9 5.7 -- -- -- 5.7 23.6 16% 
FP 5 10.4 -- -- -- 10.4 3.4 -- -- -- 3.4 13.8 9% 
FP 6 34.3 -- -- -- 34.3 5.8 -- -- -- 5.8 40.0 27% 
FP 7 55.8 -- -- -- 55.8 3.3 -- -- -- 3.3 59.1 40% 
FP 8 21.2 -- -- -- 21.2 6.2 -- -- -- 6.2 27.4 19% 
FP 9 4.9 -- -- -- 4.9 2.8 -- -- -- 2.8 7.7 5% 

1. In addition to the impacts shown in this table, SED 3 through SED 9 would each require 21,051 lf of riverbank 
stabilization/remediation within Priority Habitat, and SED 10 would require 3,337 lf of riverbank 
stabilization/remediation within Priority Habitat.  

  

O-3-2.  Impacts to Riffle Snaketail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the riffle snaketail.  Those impacts are shown in Table O-2 (except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat of 
the riffle snaketail would vary greatly among these combinations, ranging from approximately 20 acres (14% 
of the Priority Habitat) under SED 10/FP 9 to approximately 82 acres (56% of the Priority Habitat) under 
SED 8/FP 7.  These remedial alternative combinations would also involve the same riverbank remediation 
impacts listed above for the respective SED alternatives.     
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Table O-2. Impacts to Riffle Snaketail Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 25.2 -- -- -- 17.6 42.8 29% 
SED 5/FP 4 35.8 -- -- -- 16.1 51.9 35% 
SED 6/FP 4 35.5 -- -- -- 16.1 51.7 35% 
SED 8/FP 7 73.0 -- -- -- 9.3 82.3 56% 
SED 9/FP 8 38.9 -- -- -- 8.9 47.9 33% 

SED 10/FP 9 12.3 -- -- -- 7.7 19.9 14% 
* Includes the 147-acre Priority Habitat in Reach 5A.   
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 would 
require 21,051 lf of riverbank stabilization/remediation within Priority Habitat, and SED 10/FP 9 
would require 3,337 lf of riverbank stabilization/remediation within Priority Habitat.  

 

O-3-3. Impacts to Riffle Snaketail Priority Habitat from Treatment/Disposition Alternatives 

There would be no impacts to riffle snaketail Priority Habitat under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

O-4. Assessment of Take of Riffle Snaketail  

The attached tables – Table O-3 for the sediment alternatives, Table O-4 for the floodplain alternatives, and 
Table O-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species.   

As shown in Table O-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the riffle snaketail.  At a minimum, due to the sediment removal activities in Reach 5A under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the 
extent of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the 
sediment removal process is unavoidable.  Further, even if any larvae remained, the placement of a 2-foot 
cap following removal in Reach 5A would kill any such larvae.  An additional take of adults is expected 
through tree and shrub removal as part of bank remediation, floodplain remediation, and access 
road/staging area construction.   

As also shown in Table O-3, SED 3 through SED 9 would impact a significant portion of the local population 
of brook snaketails.  These alternatives would all involve sediment removal in Reach 5A and would affect 
the entirety of the larval brook snaketail habitat in Reach 5.  This is more than enough by itself to impact a 
significant portion of the local population.  Phasing of the construction activities over the remediation period 
would not prevent such a significant impact because the riffle snaketail habitat is limited in extent and the 
sediment removal activities would cover too much of that habitat each year to allow effective recolonization 
from unimpacted areas within the Priority Habitat.  Furthermore, substrate suitability after construction would 
be low where gravel/rock is used as the upper layer.  In addition, the changed character of the banks and 
adjacent floodplain as a function of vegetative clearing would reduce habitat suitability for adults, further 
limiting recolonization.  By contrast, SED 10 would not affect a significant portion of the riffle snaketail 
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population in Reach 5, since it would affect 11% of the overall Priority Habitat of this species, and unaffected 
riverine habitat would remain as a source for recolonization by this species. 

As shown in Table O-4, all of the floodplain alternatives except for FP 1 would result in a take of the riffle 
snaketail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the 
adult form of the species (i.e., trees and shrubs) by removing the trees and shrubs.  As the loss of woody 
vegetation cannot be mitigated in a single year, adult habitat would be lost.  In addition, direct mortality of 
adults could occur during tree clearing in the summer.    

The impact of these floodplain alternatives on the local population of riffle snaketails would thus depend on 
the extent of vegetation clearing.  FP 2, FP 3, FP 5, and FP 9 would impact floodplain habitat comprising 5 
to 10% of the Priority Habitat of this species, and thus sufficient forested and shrubland habitat would remain 
for the adults to find other trees and shrubs in which to roost.  As a result, the associated take is not 
expected to impact a significant portion of the population.   

FP 4 and FP 8 would affect about 16-19% of the Priority Habitat for this species.  This could possibly impact 
a significant portion of the local population, although there may still be sufficient forested and shrubland 
habitat for this species’ requirements.  FP 6 and FP 7 represent much greater threats to adults through 
vegetative clearing of a substantial portion of the Priority Habitat (27% and 40% of Priority Habitat, 
respectively) and would be expected to result in an impact on a significant portion of the local population.  
Tree and shrub replanting would not avoid these impacts, particularly since replanted trees would take 
several decades before they would reach a mature level that would be useful to adult brook snaketails. 

As shown in Table O-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of riffle snaketails for the same reasons given for their sediment 
and floodplain components.  Further, all of those combinations except SED 10/FP 9 would impact a 
significant portion of the local population, since they would involve sediment removal in and thus an adverse 
impact on all of the larval Priority Habitat, as well as affecting portions of the floodplain Priority Habitat areas 
through vegetative clearing, which would adversely affect adults using those areas.  The cumulative impacts 
of the sediment and floodplain remediation in these combinations would result in impacts to a significant 
portion of the local population.  SED 10/FP 9 would not impact a significant portion of the local population, 
since it would affect only limited and intermittent portions of the riverine, riverbank, and floodplain habitats 
for this species and both larval and adult forms of the species should be able to recolonize impacted areas. 
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Table O-3. Assessment of Take of Riffle Snaketail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes.  Excavation of river sediments in 
Reach 5A would cause a take of larval forms 
by direct removal and alteration of feeding 
habitat.  Capping or backfilling of excavated 
areas would cause a further take of any 
remaining or immigrating larvae. Additional 
take of adults, either directly for summer 
construction work or indirectly through habitat 
loss, would occur through tree and shrub 
removal as part of bank remediation and 
access road construction. 

Yes.  All Priority Habitat is in Reach 5A and 
the entire larval riverine habitat in that sub-
reach would be impacted and direct mortality 
of all larvae within the work areas would 
occur.  Given the nature of the impacts, this is 
sufficient to affect a significant portion of the 
local population.   Phasing of construction 
activities would not prevent loss of a 
significant portion of the population, because 
the Priority Habitat is limited in extent and the 
sediment removal activities would cover too 
much of that habitat each year to allow 
effective recolonization from unimpacted 
areas within that habitat, and because, in any 
event, substrate suitability after construction 
would be low where gravel/rock is used as the 
upper layer.   

SED 10 Yes.  Excavation of specific sections of River 
in Reach 5A (totaling 7.4 acres) would cause 
a take of larval forms by direct removal and 
alteration of feeding habitat.  An additional 
take of adults, either directly for summer 
construction work or indirectly through habitat 
loss, would occur through tree and shrub 
removal as part of bank remediation and 
access road construction.   

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Additional work in the floodplain 
would result in impacts to adults, but the 
overall impact from this alternative would only 
represent 11% of the Priority Habitat area.  
There would still be substantial habitat 
containing trees and shrubs for adults to use. 
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Table O-4. Assessment of Take of Riffle Snaketail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2, FP 3, 
FP 5,  

and FP 9 

Yes.  Soil removal activities and access 
road/staging areas would involve tree and 
shrub removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory activity 
of adults.  Direct mortality of adults could also 
occur during vegetation clearing during the 
summer.   

No.  Larval forms would be unaffected, and 8 
to 15 acres of floodplain within Priority Habitat 
(representing 5% to 10% of the overall Priority 
Habitat) would be subject to tree and shrub 
removal.  Adults would be able to find other 
trees and shrubs in which to roost. 
 

FP 4 and 
FP 8 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 

Possibly.  Larval forms would be unaffected, 
but 24 to 28 acres of floodplain within Priority 
Habitat (representing 16% to 19% of the 
overall Priority Habitat), would be subject to 
tree and shrub removal.  These removals 
might affect a significant portion of the local 
population depending on whether sufficient 
tree and shrub cover would remain for adults 
to roost.  

FP 6 and 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 

Yes.  Although larval forms would be 
unaffected, these alternatives would involve 
extensive floodplain impacts within Priority 
Habitat, affecting 40 to 59 acres of such 
habitat (27% to 40% of total Priority Habitat).  
Removal of trees and shrubs as part of soil 
remediation and access road/staging area 
construction would affect adult survival, 
breeding success, and feeding and migratory 
activity for a significant portion of the local 
population.   
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Table O-5. Assessment of Take of Riffle Snaketail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and capping or 
backfilling activities in Reach 5A under these 
combinations of alternatives would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat in Priority Habitat 
within Reach 5.  Floodplain soil removal 
activities and access road/staging areas 
would involve tree and shrub removal and a 
related take of adults.  Clearing of the 
vegetation may result in direct mortality of 
adults, but would also result in indirect 
impacts to the population.  Indirect impacts 
would include harassment and disruption of 
the feeding and migratory activity of adults.  

Yes.  These combinations would affect 29% 
to 56% of the overall Priority Habitat of riffle 
snaketails.  They would affect all of the larval 
Priority Habitat in the River within Reach 5A, 
which would cause direct mortality of any 
larvae present and alteration of feeding 
habitat in these areas.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas in Reach 5A 
through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
of a significant portion of the population for 
the reasons given in Table O-3 for SED 3 
through SED 9.      

SED 10/FP 9 Yes.  Excavation of specific sections of river 
in Reach 5A (totaling 7 acres) would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat.  Additional takes 
would occur from vegetative clearing related 
to floodplain soil removal activities and 
access roads/staging areas, impacting 
roughly 13 acres of floodplain habitats.  
These clearing activities would result in 
disruption of foraging and resting activities 
and may result in direct mortality of adults. 

No.   This combination would affect 14% of 
the overall riffle snaketail Priority Habitat.  
Because the remediation zones are more 
widely dispersed through the Priority Habitat, 
the remaining population should be able to 
recolonize the impacted areas.  Bank 
stabilization, floodplain remediation, and 
access/staging impacts would also be limited 
in comparison to the overall size of the 
Priority Habitat and adults would still have 
sufficient numbers of trees and shrubs for 
foraging and resting.  
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P. Skillet Clubtail (Gomphus ventricosus) MESA Assessment  

P-1. Summary of Species Life Cycle and Habitat Requirements 

The skillet clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  
Limited information exists on the skillet clubtail life cycle in Massachusetts, although it is assumed that this 
species shares many of the same characteristics as other clubtails.  The larvae of the skillet clubtail prefer 
sandy substrates in running water (NHESP 2008).  Larvae are found near the surface of the sediment, where 
they develop over at least a year-long period, possibly several years, as they undergo several molts during 
the maturation time period.  Larvae are ambush predators, attacking passing invertebrates or even small fish 
from the substrate.  When ready to emerge as adults, typically in mid-May, larvae climb onto the steeper 
sections of river bank, sometimes using exposed rocks, emergent woody debris, or emergent vegetation, and 
push out of the exoskeleton, and adults emerge.  After the wings adequately unfurl and dry, the adult skillet 
clubtail flies into adjacent woodland to hide in the upland vegetation and continue to develop.  Short feeding 
flights result in the capture of small insects.  After several days or more in the woodlands, adults return to the 
stream to both feed and mate.  This family consists mainly of “short flight” species; the adults need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  
Although oviposition of this species has not been observed, it is believed that, similar to other clubtails, gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally from 
late May into July.  The length of the incubation period is not known.  Adults may live out the rest of the 
summer away from the stream, often in dense woodland, where they are believed to spend most of their time 
high in the trees. 

P-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the only Priority Habitat for the skillet clubtail in the 
Housatonic River corridor occurs downstream of the PSA in Reach 7.  The Priority Habitat begins to the north 
of West Main Street in Stockbridge and continues downstream to an area north of the intersection of Dugway 
Road and Glendale Road.  The mapped Priority Habitat for this species in Reach 7 is shown in Figure P-1 at 
the end of this section.  The overall mapped Priority Habitat in Reach 7 totals 265 acres.  The areal extent of 
the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as adults).  The 
areal extent of adult habitat is broader and includes the main stem of the river, the floodplain, and some 
adjacent upland forests or scrubland.  The NHESP Priority Habitat designation encompasses the riverine 
habitat and extends into the adjacent floodplain areas to some extent.  It is believed that this species needs 
large trees in the adult stage, so areas where the stream corridor is densely forested offer the best habitat for 
this species. 

Based on the Priority Habitat mapping and the life-cycle characteristics of the skillet clubtail, the larvae and 
adults within the mapped Priority Habitat of this species in Reach 7 constitute the local population.  The 
distribution of larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform 
across that habitat, since  no information is available indicating a greater density in particular portions of that 
habitat.  Adult preference for woodlands suggests that impacts to forested habitats may be more detrimental 
than impacts to other terrestrial habitat types.   
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P-3. Impacts of Remedial Alternatives on Skillet Clubtail Habitat 

P-3-1. Impacts to Skillet Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table P-1 summarizes the areal extent of impacts within skillet clubtail Priority Habitat for all the individual 
sediment and floodplain remedial alternatives. SED 1 through SED 5, as well as SED 10, involve no 
construction activities in skillet clubtail Priority Habitat.  Under SED 6 through SED 9, the thin-layer capping 
and/or sediment removal/capping activities in the Glendale Dam Impoundment would impact approximately 
12 acres of skillet clubtail Priority Habitat, representing 5% of the overall Priority Habitat in Reach 7.  The 
limited access roads/staging areas within the Priority Habitat in Reach 7 would affect floodplain areas used by 
adults of this species for perching, resting, and feeding.   

The floodplain alternatives would affect skillet clubtail habitat primarily through removal of trees needed by 
adults.  Impacts to additional community types would be less severe but still represent impacts to foraging 
and resting habitat for the species.  FP 1, FP 5, and FP 6 involve no impacts; FP 2, FP 3, FP 4, FP 8 and 
FP 9 would impact approximately 3 acres (1%) of the total skillet clubtail Priority Habitat; and FP 7 would 
impact approximately 16 acres (6%) of the skillet clubtail Priority Habitat. 

Table P-1. Impacts to Skillet Clubtail Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Mapped 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 6 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 
SED 7 -- -- -- 12.2 -- 12.2 0.2 -- 0.2 12.4 5% 
SED 8 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 
SED 9 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
FP 3 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
FP 4 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 15.4 -- 15.4 0.9 -- 0.9 16.4 6% 
FP 8 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
FP 9 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
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P-3-2. Impacts to Skillet Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the skillet clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table P-2.  Total impacts to Priority Habitat of 
the skillet clubtail would vary among these combinations, ranging from approximately 3 acres (1% of the 
Priority Habitat) under SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 to approximately 28 acres (10% of the 
Priority Habitat) under SED 8/FP 7. 

Table P-2. Impacts to Skillet Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 7 8 

SED 3/FP 3 2.3 -- 0.6 2.9 1% 
SED 5/FP 4 2.3 -- 0.6 2.9 1% 
SED 6/FP 4 14.4 -- 0.8 15.2 6% 
SED 8/FP 7 26.8 -- 0.7 27.5 10% 
SED 9/FP 8 14.4 -- 0.8 15.2 6% 
SED 10/FP 9 2.3 -- 0.6 2.9 1% 
* Includes 265-acre Priority Habitat between Woods Pond and Rising Pond Dams.   

 
P-3-3.  Impacts to Skillet Clubtail Habitat from Treatment/Disposition Alternatives  

There would be no impacts to skillet clubtail Priority Habitat from any of the treatment/disposition alternatives 
since none of the treatment/disposition facilities would be constructed within mapped Priority Habitat for the 
species.   

P-4. Assessment of Take of Skillet Clubtail 

The attached tables – Table P-3 for the sediment alternatives, Table P-4 for the floodplain alternatives, and 
Table P-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table P-3, SED 1 through SED 5 and SED 10 would not involve any activities within Priority 
Habitat for the skillet clubtail and thus would not cause a take.  SED 6 through SED 9 would result in a take of 
the skillet clubtail.  The thin-layer capping and/or sediment removal/capping in the Glendale Dam 
Impoundment under these alternatives would result in the direct mortality of all larvae present in the work 
area, as well as alteration of feeding habitat.  In addition, a take of adults could occur as a result of 
construction of access roads and staging areas.     

As also shown in Table P-3, none of the sediment alternatives that would result in a take would impact a 
significant portion of the local population of skillet clubtail.  SED 6 through SED 9 would impact 5% of the 
overall Priority Habitat, and substantial larval habitat would remain to allow for recolonization from undisturbed 
areas.  In addition, impacts to adult habitat would be minimal and substantial forested areas would remain to 
provide shelter and perching opportunities for adults.  

As shown in Table P-4, all of the floodplain alternatives except for FP 1, FP 5, and FP 6 would result in a take 
of the skillet clubtail.  At a minimum, those alternatives would alter the known shelter, feeding, and migratory 
habitat of the adult form of the species through the removal of trees.  Direct mortality of adults could also 
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occur through vegetation clearing during the summer, although the potential for such direct killing is less 
under the floodplain alternatives than under the sediment alternatives.  

The impact of these floodplain alternatives on the local population of skillet clubtails would depend on the 
extent of tree clearing.  FP 2 through FP 4, FP 8, and FP 9 would impact floodplain areas comprising only 1% 
of the Priority Habitat, and thus sufficient forested habitat would remain for the adults to find other trees in 
which to roost.  As a result, the associated take is not expected to impact a significant portion of the local 
population.  FP 7 would cause greater impacts to adults (affecting 6% of the total Priority Habitat) but would 
still not be expected to result in an impact to a significant portion of the local population.      

As shown in Table P-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of skillet clubtails in Reach 7 for the same reasons given for their 
sediment and floodplain components.  None of those combinations would impact a significant portion of the 
local population in Reach 7.  SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would affect only 1% of the overall 
Priority Habitat, would have no impact on riverine larval habitat, and would have very limited effects on 
forested floodplain areas used by adults.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would affect 6 to 10% of 
the overall Priority Habitat, but would have relatively small effects on the riverine larval habitat and the 
forested floodplain.  As a result, the larvae from undisturbed areas would likely be capable of recolonizing 
impacted areas, and adults would still have sufficient numbers of trees for resting and feeding.       

References: 
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York, New York. 
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Table P-3. Assessment of Take of Skillet Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 

SED 5 and 
SED 10 

No take due to no activity in Priority Habitat. NA  
 

SED 6 
through 
SED 9 

 
 
 

Yes.  The thin-layer capping and/or 
sediment removal/capping activities in the 
Glendale Dam Impoundment would cause a 
take of larval forms by direct killing (through 
removal or burial) and alteration of feeding 
habitat.  Additional take of adults may occur 
through tree removal as part of access 
roads/staging construction, although limited. 

No.  Although larvae would be 
removed or buried and habitat would 
be impacted under these alternatives, 
the impacted area is limited and only 
represents 5% of the overall Priority 
Habitat for skillet clubtail.   
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Table P-4. Assessment of Take of Skillet Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 4, FP 8, 
and FP 9 

Yes.  Soil removal activities and access 
roads/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  

No.  Larval forms would be unaffected, 
and the forested habitat that would be 
subject to potential tree removal would 
amount to only 1% of the Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 

FP 5 and 
FP6 

No take due to no activity in Priority Habitat. NA  

FP 7 Yes.  Soil removal activities and access 
roads/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 

No.  Although this alternative would 
have a greater impact on Priority 
Habitat than other floodplain 
alternatives, larval forms would be 
unaffected, and the forested habitat 
that would be subject to potential tree 
removal would amount to 6% of the 
Priority Habitat.  Sufficient forest area 
would remain for adults to find other 
trees in which to roost. 
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Table P-5. Assessment of Take of Skillet Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of 

Local Population? 

SED 3/FP 3 
SED 5/FP 4 

SED 10/FP 9 
 

Yes.  The sediment component of these 
combinations would have no impact on 
skillet clubtail Priority Habitat.  However, 
floodplain soil removal activities and 
access roads/staging areas would 
involve some tree removal in that habitat 
and a related take of adults.  Clearing of 
the vegetation may result in direct 
mortality of adults, and would also result 
in harassment and disruption of the 
feeding and migratory activity of adults.  

No.   These combinations would affect 
only 1% of the overall Priority Habitat.  
They would have no impact on riverine 
larval habitat, and floodplain 
remediation and access roads/staging 
impacts would be limited.   

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and/or thin-layer 
capping activities in Reach 7 (Glendale 
Dam Impoundment) under these 
combinations would cause a take of 
larval forms by direct killing (through 
removal or burial) and alteration of 
feeding habitat.  Floodplain soil removal 
activities and access roads/staging 
areas would involve tree removal in 
Priority Habitat and a related take of 
adults.  Clearing of the vegetation may 
result in direct mortality of adults, and 
would also result in harassment and 
disruption of the feeding and migratory 
activity of adults.  

No.   These combinations would affect 
6 to 10% of the overall Priority Habitat.  
Given the relatively small amount of 
riverine work, remaining larvae would 
likely be capable of recolonizing 
impacted areas.  Floodplain 
remediation and access road/staging 
impacts would also be limited in 
comparison to the overall size of the 
Priority Habitat, and adults would still 
have sufficient numbers of trees for 
resting and feeding.   
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Q. Spine-Crowned Clubtail (Gomphus abbreviatus) MESA 
Assessment  

Q-1. Summary of Species Life Cycle and Habitat Requirements 

The spine-crowned clubtail (Gomphus abbreviatus) is a dragonfly of the family Gomphidae, which are nearly 
all burrowers and predators.  It is listed as an Endangered Species under the Massachusetts Endangered 
Species Act (MESA) (NHESP 2008).  The spine-crowned clubtail is frequently found in or near medium to 
large rivers with sandy or rocky bottoms and silt deposits (Nikula et al. 2003).  The larvae of the spine-
crowned clubtail prefer silty to sandy substrates in running water, and are found near the surface of the 
sediment (within the upper inch), where they develop over at least a year, undergoing several molts during 
this period (NHESP 2008).  Larvae are ambush predators, attacking a wide variety of aquatic life.  When 
ready to emerge as adults, typically in mid-May, larvae climb onto exposed rocks, emergent woody debris, or 
steeper sections of the nearby river banks, the exoskeleton splits, and adults emerge.  This normally occurs in 
the early morning, and it is presumed that this reduces the threat of predation.   

After the wings adequately unfurl and dry, the adult spine-crowned clubtail flies into adjacent woodland to hide 
in the trees and continue to develop.  Adult spine-crowned clubtails may spend most of their time in the tops 
of large trees.  Short feeding flights result in the capture of small insects.  After several days, adult males 
return to the stream to both feed and mate.  Adult males prefer sandy stretches of the shoreline or 
overhanging vegetation as perching sites.  Adult females spend a majority of their lives in the forested areas 
away from the river, returning for a brief period when they are ready to mate and lay their eggs.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in mid-
May to late July.  The length of the incubation period is not known.  Adults may live out the rest of the summer 
away from the stream, often in dense woodland, and have been found far inland away from suitable larval 
habitat.  

Q-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the only Priority Habitat of the spine-crowned clubtail in 
Reaches 5 through 8 occurs throughout Reach 5A and in the most upstream section of Reach 5B, from the 
confluence of the East and West Branches to the southern extent of the Pittsfield Wastewater Treatment 
Plant (WWTP).  The mapped Priority Habitat for this species is shown in Figure Q-1 at the end of this section, 
and totals 351 acres, of which 252 acres are located within the PSA.  Within the Priority Habitat, the areal 
extent of the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, riverbanks, 
backwaters, the floodplain and some adjacent upland forests or scrubland.  Since this species needs large 
trees in the adult stage, areas where the stream corridor is densely forested offer the best habitat for this 
species. 

Based on the Priority Habitat mapping and life-cycle characteristics of the spine-crowned clubtail, the local 
population of this species consists of the spine-crowned clubtails within the Priority Habitat in Reaches 5A 
and 5B. 

The distribution of larvae throughout the riverine portion of the mapped Priority Habitat was assumed to be 
uniform, since all such mapped habitat is suitable for larvae of this species and there is no information 
indicating a greater density in particular portions of that habitat.  Adult use of woodlands suggests that the 
presence of the adults may be more concentrated in forested habitats than in other terrestrial floodplain 
habitat types.   
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Q-3. Impacts of Remedial Alternatives on Spine-Crowned Clubtail Habitat 

Q-3-1.  Impacts to Spine-Crowned Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table Q-1 summarizes the areal extent of work within spine-crowned clubtail Priority Habitat for all the 
individual sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  
SED 3 through SED 8 would impact 43 to 45 acres of Priority Habitat through sediment removal and 
capping/backfilling and an additional 38 acres for access roads and staging areas, for a total of 79 to 83 
acres, representing 23% to 24% of the overall Priority Habitat within Reach 5.  SED 9 would impact a similar 
amount of area through sediment removal/capping but less area for access roads and staging areas (since 
the sediment removal work would be done from within the river), for a total of 56 acres or 16% of the overall 
Priority Habitat in Reach 5.  In addition to these impacts, SED 3 through SED 9 would also each require 
52,911 linear feet (lf) of riverbank stabilization/remediation within Priority Habitat.  SED 10 would impact 21 
acres through sediment removal/capping and 15 acres for access roads/staging areas, for a total impact of 36 
acres of Priority Habitat, approximately 10% of the overall Priority Habitat in this vicinity.  In addition, SED 10 
would require 7,245 lf of riverbank stabilization/remediation within that habitat.    

Sediment removal within the river channel would remove any spine-crowned clubtail larvae present and 
directly affect the habitat for the larvae.  Riverbank stabilization activities in Priority Habitat could affect the 
suitability of the affected banks for the emergence of adults by eliminating large trees from along the bank that 
this species uses after eclosion.  Construction of access roads and staging areas within the Priority Habitat 
would affect forested floodplain areas used by adults of this species for perching, resting, and feeding. 

The floodplain alternatives would directly affect spine-crowned clubtail habitat primarily through removal of 
vegetation in wooded areas, particularly removal of large trees needed by adults, with the extent of impact 
proportional to the extent of clearing for remediation and supporting facilities.  Impacts to other floodplain 
community types would also impact foraging and resting habitat for the species to some extent.  FP 1 would 
involve no impacts, FP 2 and FP 9 would impact 3 to 4% of the total Priority Habitat, FP 3 and FP 5 would 
impact 8 to 9% of that habitat, FP 4 and FP 8 would impact 13 to 16% of that habitat, and FP 6 and FP 7 
would affect much larger areas (24-39% of the total mapped habitat).  Substantial portions of these impacted 
Priority Habitat areas contain forested habitat, with impacts on such habitat ranging from approximately 6 
acres under FP 2 and FP 9 to 93 acres under FP 7.   

Table Q-1. Impacts to Spine-Crowned Clubtail Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 41.3 -- -- -- 41.3 38.2 -- -- -- 38.2 79.4 23% 
SED 4 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.8 24% 
SED 5 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.8 24% 
SED 6 43.8 0.6 -- -- 44.4 38.2 -- -- -- 38.2 82.6 24% 
SED 7 43.8 0.6 -- -- 44.4 38.2 -- -- -- 38.2 82.6 24% 
SED 8 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.9 24% 
SED 9 43.8 0.6 -- -- 44.4 11.8 -- -- -- 11.8 56.2 16% 
SED 10 20.8 -- -- -- 20.8 14.9 -- -- -- 14.9 35.7 10% 
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Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 7.4 -- -- -- 7.4 4.2 -- -- -- 4.2 11.7 3% 
FP 3 20.0 -- -- -- 20.0 8.9 -- -- -- 8.9 29.0 8% 
FP 4 36.0 -- -- -- 36.0 10.1 -- -- -- 10.1 46.1 13% 
FP 5 25.3 -- -- -- 25.3 6.8 -- -- -- 6.8 32.1 9% 
FP 6 75.1 -- -- -- 75.1 9.1 -- -- -- 9.1 84.2 24% 
FP 7 128.6 0.0 -- -- 128.6 7.3 -- -- -- 7.3 135.9 39% 
FP 8 45.6 -- -- -- 45.6 11.4 -- -- -- 11.4 57.0 16% 
FP 9 7.8 -- -- -- 7.8 4.4 -- -- -- 4.4 12.1 4% 

1.   In addition to the impacts listed inn this table, SED 3 through SED 9 would each require 52,911 lf of riverbank 
stabilization/remediation within Priority Habitat and SED 10 would require 7,245 lf of riverbank 
stabilization/remediation within Priority Habitat. 

Q-3-2.   Impacts to Spine-Crowned Clubtail Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the 
Priority Habitat of the spine-crowned clubtail.  Those impacts are shown (except for the combination of SED 
2/FP 1, which does not involve any construction activities) in Table Q-2.  Total impacts to the Priority Habitat 
of the spine-crowned clubtail would vary among these combinations, ranging from approximately 45 acres 
(13% of the Priority Habitat) under SED 10/FP 9 to approximately 192 acres (55% of the Priority Habitat) 
under SED 8/FP 7.   

Table Q-2. Impacts to Spine-Crowned Clubtail Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 61.3 -- -- -- 38.9 100.2 29% 
SED 5/FP 4 80.1 0.6 -- -- 35.6 116.3 33% 
SED 6/FP 4 79.8 0.6 -- -- 35.6 116.0 33% 
SED 8/FP 7 171.0 0.6 -- -- 20.5 192.1 55% 
SED 9/FP 8 89.4 0.6 -- -- 16.3 106.4 30% 
SED 10/FP 9 28.5 -- -- -- 16.3 44.8 13% 
* Includes 351 acres of Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts listed on this table, SED 3 through SED 9 would  each 
require 52,911 lf of riverbank stabilization/remediation within Priority Habitat and SED 10 
would require 7,245 lf of riverbank stabilization/remediation within Priority Habitat. 
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Q-3-3.  Impacts to Spine-Crowned Clubtail Habitat from Treatment/Disposition Alternatives  

No treatment/disposition alternatives would involve work within or impacts to spine-crowned clubtail Priority 
Habitat.  

Q-4. Assessment of Take of Spine-Crowned Clubtail  

The attached tables – Table Q-3 for the sediment alternatives, Table Q-4 for the floodplain alternatives, and 
Table Q-5 for the selected sediment/floodplain combinations –  identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table Q-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
spine-crowned clubtails.   At a minimum, the documented habitat of the larval form of the species would 
undergo significant alteration as a result of each of these alternatives.  Direct removal of larvae and extensive 
disruption of larval food sources during the sediment removal process would result in a take.  Capping of 
Priority Habitat, even thin-layer capping (adding about 6 inches of sand to existing substrate), would result in 
a take since it would be expected to kill any larvae present.   SED 3 remediation would affect all of the riverine 
Priority Habitat in Reach 5A, but would not disturb the small mapped habitat area at the north end of 
Reach 5B.  For SED 4 through SED 9, all riverine Priority Habitat for the spine-crowned clubtail would be 
affected.  SED 10 impacts would occur in select areas within mapped habitat in Reach 5A, with no remedial 
impacts within the riverine Priority Habitat in 5B.  An additional take of adults is expected through tree removal 
as part of bank remediation in Reaches 5A and 5B as well as from access road/staging area construction in 
those same subreaches.  Both of these activities would remove large trees that are preferentially utilized by 
adult clubtails.     

SED 3 through SED 9 would all impact a significant portion of the local population of spine-crowned clubtails.  
SED 3 through SED 9 would affect all or nearly all of the riverine larval Priority Habitat in Reach 5, and this is 
more than enough by itself to impact a significant portion of the local population.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing is expected to 
reduce habitat suitability for adults for many years to come.  While impacts would be reduced under SED 10, 
this alternative would likely impact a significant portion of the spine-crowned clubtail population in Reach 5, 
since it would alter roughly half of the larval habitat for the species.  

As shown in Table Q-4, all of the floodplain alternatives except for FP 1 would result in a take of the spine-
crowned clubtail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees. Direct mortality of adults could also occur 
during tree clearing in the summer. 

The impact of these floodplain alternatives on the local population of spine-crowned clubtails in Reach 5 
would depend on the extent of tree clearing.  FP 2, FP 3, FP 5 and FP 9 would impact floodplain areas 
comprising less than 10% of the overall Priority Habitat of this species, and thus sufficient forested habitat 
would remain for the adults to find other trees in which to roost.  As a result, the associated take is not 
expected to impact a significant portion of the local population.  FP 6 and FP 7 represent much greater threats 
to adults through tree cutting (up to 24 and 39% of Priority Habitat in Reach 5, respectively), containing 
substantial proportions of preferred forested habitat) and would therefore impact a significant portion of the 
population in the PSA.  FP 4 and FP 8 would cause impacts to 13 and 16%, respectively, of the mapped 
Priority Habitat, but this is unlikely to have a significant impact on the local population within Reach 5, since 
extensive forested habitat would still exist under this alternative.  
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As shown in Table Q-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of spine-crowned clubtails for the same reasons given for their SED 
and FP components.  Furthermore, all of the combinations except for SED 10/FP 9 would result in an impact 
to a significant portion of the local population, since they would adversely affect all or a majority of the larval 
Priority Habitat in the river within Reach 5.  Further, under these combinations, impacts in portions of the 
floodplain Priority Habitat areas through removal of trees and vegetation used by adults of the species would 
add to the level of adverse impacts on the local population.  SED 10/FP 9 would likely impact a significant 
portion of the local population in Reach 5 due to remediation of roughly half of the larval habitat in Reach 5, 
with additional impacts to adult habitat from floodplain remediation and access roads and staging areas.    
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Table Q-3. Assessment of Take of Spine-Crowned Clubtail Under Sediment Alternatives 

 

 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes.  Excavation of river sediments in 
Priority Habitat would cause a take of 
larval forms by direct killing (removal and 
capping/backfilling) and alteration of 
feeding habitat.  Additional take of adults, 
would occur through habitat loss from tree 
removal as part of bank remediation and 
access road/staging area construction.   
Direct mortality of adults through tree 
clearing and vegetation removal could 
occur during summer construction work.   

Yes.  These alternatives would impact 16 
to 24% of the total Priority Habitat for the 
species.  All of the riverine larval Priority 
Habitat (in SED 4 through SED 9) or 
nearly all of that habitat (in SED 3) would 
be impacted.  This by itself is sufficient to 
impact a significant portion of the local 
population.  Additional impacts to adult 
forms would occur through tree removal as 
part of bank remediation and access 
road/staging area construction.     

SED 10 Yes.  Excavation of specific sections of 
River in Reach 5 would affect 21 acres of 
Priority Habitat, which would cause a take 
of larval forms by direct killing (removal 
and capping) and alteration of feeding 
habitat.  SED 10 would also involve tree 
removal impacts from bank remediation 
and access road/staging area 
construction, which would disrupt resting 
and foraging of adults.  Direct mortality of 
adults through tree clearing and vegetation 
removal could occur during summer 
construction work.   

Likely.  Under this alternative, roughly 50% 
of the total larval habitat in Reach 5A 
would be impacted, resulting in direct 
mortality of all larvae in the work zone and 
alteration of feeding habitat.  Although this 
alternative would affect only 10% of the 
total Priority Habitat, the extent of larval 
impacts would likely be enough to impact  
a significant portion of the local population.  
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Table Q-4. Assessment of Take of Spine-Crowned Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2, FP 3, 
FP 5, and 

FP 9 

Yes.  Soil removal activities and access 
roads/staging areas would involve 
vegetation and tree removal, causing a 
take of adults.  This take would include 
harassment and disruption of the feeding 
and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  

No.  Larval forms would be unaffected, 
and 3 to 9% of the total Priority Habitat 
would be impacted by tree removal.  
Sufficient forest area would remain for 
adults to find other trees in which to roost. 
 

FP 4 and 
FP 8 

Yes.  Soil removal activities and access 
road/staging areas would involve tree 
removal, causing a take of adults.  This 
take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 

Unlikely.  Larval forms would not be 
affected, and 13 to 16% of the total Priority 
Habitat for the species would be impacted.   
A large portion of those impacts are to 
forested habitat, but sufficient forest area 
would remain for adults to find other trees 
in which to roost.      

FP 6 & 
FP 7 

Yes.  Soil removal activities and access 
roads/staging areas would involve tree 
removal, causing a take of adults.  This 
take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 

Yes.  These alternatives would involve 
extensive impacts within Priority Habitat in 
the PSA, affecting 24 to 39% of the total 
Priority Habitat.   Vegetative clearing and 
tree removal activities in these areas are 
expected to affect adult survival and 
feeding and migratory activity for a 
significant portion of the local population.  
Impacts to forested habitats would range 
from 50 acres (FP 6) to 93 acres (FP 7). 
These impacts would affect a significant 
portion of the local population. 
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Table Q-5. Assessment of Take of Spine-Crowned Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8  

Yes.  The excavation and capping or 
backfilling activities in most or all of the 
riverine Priority Habitat under these 
combinations would cause a take of 
larval forms by direct killing (removal 
and capping) and alteration of feeding 
habitat.  Approximately 53,000 lf of 
riverbank would also be impacted 
under these alternatives and additional 
floodplain impacts would occur due to 
soil removal and access road/staging 
area construction.  The bank 
remediation could affect the suitability 
of the banks for the emergence of 
adults, and the tree removal on the 
banks and in the floodplain would 
cause a take of adults through habitat 
loss, harassment and disruption of 
feeding and migratory activity.  Direct 
mortality of adults through tree clearing 
and vegetation removal could occur 
during summer construction work.    

Yes.  These combinations would affect 29% 
to 55% of the overall Priority Habitat 
between the Confluence and Woods Pond.  
Alteration of all or substantially all of the 
larval Priority Habitat in the river would 
cause direct mortality of any larvae present 
and loss of feeding habitat and would be 
sufficient to impact a significant portion of 
the local population.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas through 
vegetative clearing, which would adversely 
affect adults using those areas.   
 

SED 10/FP 9 Yes.  Excavation of specific sections of 
the river in Reach 5A would affect 21 
acres of larval habitat and would cause 
a take of larval forms by direct killing 
(removal and capping) and alteration of 
feeding habitat.  An additional take of 
adult spine-crowned clubtails would 
occur from vegetative clearing related 
to floodplain activities and access 
roads/staging areas.  These clearing 
activities would disrupt adult foraging 
and resting activities.  Direct mortality 
of adults through tree clearing and 
vegetation removal could occur during 
summer construction work.   

Likely.   Under this combination, 13% of the 
total Priority Habitat, including roughly 50% 
of the total larval habitat, would be impacted, 
resulting in direct mortality and alteration of 
feeding habitat.  These direct larval impacts 
would likely be enough to impact a 
significant portion of the local population.   
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R. Stygian Shadowdragon (Neurocordulia yamaskanensis) 
MESA Assessment  

R-1. Summary of Species Life Cycle and Habitat Requirements 

The stygian shadowdragon (Neurocordulia yamaskanensis) is a dragonfly of the family Corduliidae, which are 
nearly all sprawlers and predators.  It is listed as a Species of Special Concern under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  The larvae of the stygian shadowdragon prefer medium to 
large rivers that lack vegetation (NHESP 2008).  Larvae are found on the surface of the sediment or clinging 
to rocks, sticks or other debris in the water.  It is not known how long it takes for the larvae to fully develop, 
although it is believed that it can take up to a year.  Larvae are ambush predators, attacking passing 
invertebrates or even small fish.  When ready to emerge as adults, typically in early June, larvae climb onto 
the river bank, trees, rocks or other solid structures, the exoskeleton splits, and adults emerge.  After the 
wings adequately unfurl and dry, the adult stygian shadowdragon flies into adjacent woodland to hide in the 
trees and continue to develop.  Much about the stygian shadowdragon life cycle is unknown, but it is believed 
to act similarly to related species of dragonflies.  After spending a week or more in the woodlands, adults 
return to the stream to both feed and mate.  The stygian shadowdragon is a crepuscular species and will fly 
over the water for a short period of time, usually during the brief period between sunset and nightfall.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in June 
into July.  Adults are typically observed nearby their breeding sites, but are believed to spend much of their 
time in the treetops.   

R-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat for the stygian shadowdragon occurs in 
two areas within Reach 7 of the Housatonic River.  No Priority Habitat for this species occurs in Reaches 5, 6, 
or 8.  Within Reach 7, one mapped Priority Habitat extends from the former Eagle Mill Impoundment and 
extends downstream for about 4 miles to just north of the Hop Brook confluence in Lee.  The second Priority 
Habitat area is about 5 miles downstream of Hop Brook, beginning to the east of the Stockbridge Golf Club in 
Stockbridge (below the Route 7 bridge) and continuing downstream for approximately 4 miles, ending to the 
north of the intersection of Dugway and Glendale Roads downstream of Glendale Dam.  The mapped Priority 
Habitat for this species is shown in Figure R-1 at the end of this section and totals 650 acres.  Within the 
Priority Habitat, the areal extent of the larval habitat includes the main stem of the river, plus the banks for 
emergence as adults.  The areal extent of adult habitat is broader and includes the main stem of the river, 
riverbanks, backwaters, the floodplain, and some adjacent upland forests or scrubland.  This species is 
believed to need large trees in the adult stage, so areas where the stream corridor is densely forested offer 
the best habitat for this species. 

Based on the Priority Habitat mapping, the habitat conditions between the two mapped areas, and the life-
cycle characteristics of the stygian shadowdragon, the two mapped Priority Habitat areas in Reach 7 
encompass a single local population of this species.  Although there are nearly 5 miles between the two 
mapped Priority Habitat areas, there are few cultural, hydrologic, or ecological barriers along this stretch to 
serve as a discontinuity for the stygian shadowdragon.     

The distribution of larvae was assumed to be uniform across the riverine portion of the Priority Habitat, since 
all such mapped habitat is suitable for larvae of this species and there is no indication of a greater density in 
particular portions of that habitat.  Adults may be found hunting in forest clearings and fields, but their 
preferred use of trees suggests that adults of this species may be more concentrated in forested habitats than 
in other terrestrial floodplain habitat types. 
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R-3. Impacts of Remedial Alternatives on Stygian Shadowdragon Habitat 

R-3-1.  Impacts to Stygian Shadowdragon  Habitat from Individual Sediment and Floodplain Alternatives 

Table R-1 summarizes the areal extent of impacts within stygian shadowdragon Priority Habitat in Reach 7 for 
all the individual sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction 
activities.  SED 3 through SED 5 and SED 10 involve no construction in Reach 7.  Under SED 6 through 
SED 9, the thin-layer capping and/or sediment removal/capping activities in the Reach 7 impoundments 
would impact approximately 19 acres (3%) of larval stygian shadowdragon Priority Habitat, with additional 
impacts to adult habitat (0.2 acre) due to access roads and staging areas.   

The floodplain alternatives that alter Priority Habitat would adversely affect stygian shadowdragon habitat 
primarily through removal of the trees needed by adults, with the extent of impact proportional to the extent of 
forested clearing for remediation and supporting facilities.  FP 1, FP 5, and FP 6 involve no impacts to the 
Priority Habitat of this species, FP 2 through FP 4, FP 8, and FP 9 would all impact approximately 3 acres 
(<1%) of the Priority Habitat, and FP 7 would affect a larger area, impacting approximately 31 acres (5%) of 
the Priority Habitat.  A substantial portion of the impacted area under FP 7 (10 acres) contains forested 
habitats preferentially used by the adults of this species, with reduced impacts to such preferred habitats (1 
acre) under FP 2 through 4, FP 8, and FP 9. 

Table R-1. Impacts to Stygian Shadowdragon Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Mapped 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 6 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 
SED 7 -- 6.9 -- 12.2 -- 19.1 0.2 -- 0.2 19.3 3% 
SED 8 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 
SED 9 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 
FP 3 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 
FP 4 2.5 -- 2.5 0.6 -- 0.6 3.1 <1% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 27.4 -- 27.4 3.1 -- 3.1 30.5 5% 
FP 8 2.5 -- 2.5 0.7 -- 0.7 3.2 <1% 
FP 9 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 
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R-3-2.  Impacts to Stygian Shadowdragon Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this Revised CMS 
Report) on the Priority Habitat of the stygian shadowdragon.  Those impacts are shown (except for the 
combination of SED 2/ FP 1, which does not involve any construction activities) in Table R-2.  Total impacts to 
Priority Habitat of the stygian shadowdragon in Reach 7 would vary among these combinations, ranging from 
approximately 3 acres (<1% of the Priority Habitat) under SED 3/ FP 3, SED 5/FP 4, and SED 10/FP 9 to 
approximately 49 acres (8% of the Priority Habitat) under SED 8/ FP 7. 

Table R-2. Impacts to Stygian Shadowdragon Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives  

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Priority 
Habitat* 7 8 

SED 3/ FP 3 2.3 -- 0.6 2.9 <1% 
SED 5/ FP 4 2.5 -- 0.6 3.1 <1% 
SED 6/ FP 4 21.4 -- 0.8 22.2 3% 
SED 8/ FP 7 45.6 -- 2.8 48.5 8% 
SED 9/ FP 8 21.4 -- 0.9 22.3 3% 

SED 10/ FP 9 2.3 -- 0.6 2.9 <1% 
*Includes 650-acre Priority Habitat between Woods Pond and Rising Pond Dam.   

 
R-3-3.  Impacts to Stygian Shadowdragon Habitat from Treatment/Disposition Alternatives  

None of the treatment/disposition alternatives involves work within or impacts to stygian shadowdragon 
Priority Habitat.   

R-4. Assessment of Take of Stygian Shadowdragon  

The attached tables – Table R-3 for the sediment alternatives, Table R-4 for the floodplain alternatives, and 
Table R-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table R-3, SED 1 through SED 5 and SED 10 would not involve any construction activities within 
Priority Habitat for the stygian shadowdragon.  Only sediment alternatives SED 6 through SED 9 would result 
in a take of the stygian shadowdragon.  Sediment removal/capping and thin-layer capping would result in the 
direct mortality of all larvae present in the work area, and alteration of feeding habitat.  In addition, a take of 
adults could occur during the limited clearing for access roads and staging areas under these alternatives.     

As also shown in Table R-3, none of the sediment alternatives that result in a take would impact a significant 
portion of the local population of stygian shadowdragon.  SED 6 through SED 9 would impact only 3% of the 
overall Priority Habitat area, and substantial larval habitat would remain to allow for recolonization from 
undisturbed areas.  In addition, impacts to adult habitat would be minimal and sufficient forested areas would 
remain to seek shelter and perching opportunities. 

As shown in Table R-4, all of the floodplain alternatives except for FP 1, FP 5 and FP 6 would result in a take 
of the stygian shadowdragon. At a minimum, the known shelter and feeding habitat of the adult form of the 
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species (i.e., trees) would undergo alteration as a result of each of the alternatives.  The floodplain 
alternatives would have less potential for a direct take (i.e., killing stygian shadowdragons) than the sediment 
alternatives, but direct mortality of adults could occur in connection with floodplain vegetation clearing in the 
summer.  In addition, floodplain alternatives involving work within the Priority Habitat of the stygian 
shadowdragon would cause a take by adversely affecting the feeding and migratory habitat of adults through 
removal of trees.  As the regrowth of large woody vegetation would take a number of years, adult habitat 
would be lost in affected work areas. 

None of the floodplain alternatives would be expected to impact a significant portion of the local stygian 
shadowdragon population.  FP 2 through FP 4, FP 8, and FP 9 would impact floodplain areas comprising less 
than 1% of the Priority Habitat, and thus sufficient forested habitat would remain for the adults to find other 
trees in which to roost.  FP 7 represents greater impacts to adults through tree cutting (5% of the total Priority 
Habitat), but would also not be expected to result in an impact to a significant portion of the local population. 

As shown in Table R-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of stygian shadowdragons in Reach 7 for the same reasons given 
for their SED and FP components.  None of those combinations would impact a significant portion of the local 
population in Reach 7, since they would adversely affect only a small amount of larval Priority Habitat.  In 
addition, the impacts to the floodplain and associated forested areas needed by adults would likewise be 
small, ranging from <1% to 8% of the total Priority Habitat for stygian shadowdragon.   
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Table R-3. Assessment of Take of Stygian Shadowdragon Under Sediment Alternatives 

Alternative Would a Take  Occur? 
Impact on Significant Portion of 

Local Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 

SED 5 and 
SED 10 

No take due to no remedial action in 
Reach 7. 

NA  
 

SED 6 
through 
SED 9 

 
 
 

Yes.  Thin-layer capping or 
excavation/capping activities in the Reach 7 
impoundments would cause a take of larval 
forms by direct killing (through removal or 
burial) and alteration of feeding habitat.  
Additional take of adults may occur through 
tree removal as part of limited access 
roads/staging area construction.      

No.  Although larvae would be removed 
or buried under these alternatives, only 
about 3% of the total mapped Priority 
Habitat for this species would be 
impacted.   

 

 



Stygian Shadowdragon 
MESA Assessment  

 R-6 October 2010 

Table R-4. Assessment of Take of Stygian Shadowdragon Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

FP 1 No take due to no action NA 

FP 5 and   
FP 6 

No take due to no remedial activity in Priority 
Habitat. 

NA 

FP 2, FP 3,  
FP 4, FP 8, 
and FP 9 

Yes.  Soil removal activities and construction 
of access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer.  

No.  The portion of forested Priority 
Habitat subject to tree removal would 
amount to <1% of the total Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 
 

FP 7 Yes.  Soil removal activities and construction 
of access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 

No.  Although this alternative would have 
a greater impact on Priority Habitat than 
other floodplain alternatives, the portion 
of Priority Habitat subject to tree removal 
would amount to 5% of the total Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 

 

 

 

 



Stygian Shadowdragon 
MESA Assessment  

 R-7 October 2010 

Table R-5. Assessment of Take of Stygian Shadowdragon Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of 
Local Population? 

SED 3/FP 3 
SED 5/FP 4 

SED 10/FP 9 

Yes.  The sediment component of these 
combinations would have no impact on 
stygian shadowdragon Priority Habitat.  
However, floodplain soil removal 
activities and construction of access 
roads/staging areas would involve some 
tree removal in that Priority Habitat and 
a related take of adults.  Clearing of the 
vegetation may result in direct mortality 
of adults, and would result in 
harassment and disruption of the 
feeding and migratory activity of adults. 

No.  These combinations would affect 
only 1% of the overall Priority Habitat.  
They would have no impact on riverine 
larval habitat, and floodplain 
remediation and access roads/staging 
impacts would be limited.   
 
 
 

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  The excavation or thin-layer 
capping activities in Reach 7 
impoundments under these 
combinations would cause a take of 
larval forms by direct killing (through 
removal or burial) and alteration of 
feeding habitat.  Floodplain soil removal 
activities and access roads/staging 
areas would involve tree removal in 
Priority Habitat and a related take of 
adults.  Clearing of the vegetation may 
result in direct mortality of adults, and 
would result in harassment and 
disruption of the feeding and migratory 
activity of adults. 

No.  These combinations would affect 
3 to 8% of the overall Priority Habitat.  
Given the relatively small amount of 
riverine work, remaining larvae would 
likely be capable of recolonizing 
impacted areas.  Floodplain 
remediation and access roads/staging 
impacts would also be limited in 
comparison to the overall size of the 
Priority Habitat, and adults would still 
have sufficient numbers of trees for 
resting.   
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S. Triangle Floater (Alasmidonta undulata) MESA Assessment 

S-1. Summary of Species Life Cycle and Habitat Requirements 

The triangle floater is a small mussel species classified as a Species of Special Concern under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  It prefers low gradient rivers with flowing 
water and sand and gravel substrate, but it can be found in lentic (lake) habitats as well, and can survive in a 
wide variety of substrate types (Nedeau et al. 2000, NHESP 2007).  As sedentary filter feeders, triangle 
floaters remove particles from passing water and digest the organic matter.  Reproduction involves fertilization 
through sperm released by males and taken in along with food in the filtering process by females during 
summer, with parasitic larvae (glochidia) produced the following spring.  The glochidia must attach to a 
vertebrate host, in this case multiple common fish species (including sunfish, bass, shiners, dace and 
suckers), where they grow and eventually drop off to develop into adults on the bottom.  Young, small 
mussels may remain buried most of the time, while older, larger specimens are normally found protruding 
from the sediment or wedged between rocks.  Mobility is minimal after the glochidia stage.  Individuals are 
believed to live for 8 to 20 years in Massachusetts.   

S-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the triangle floater occurs within 
Reach 5A, extending about 28,000 feet downstream from the confluence of the East and West Branches of 
the River, beyond Holmes Road to a point near the Joseph Drive housing development off East New Lenox 
Road.  This mapped Priority Habitat is shown on Figure S-1 at the end of this section.  This species has a 
clear preference for packed gravel areas, which are restricted to the upstream half of the River in Reach 5A.  
The Woodlot Alternatives (2002) ecological characterization of the PSA confirmed the presence of this 
species.  The area of mapped Priority Habitat in Reach 5A is approximately 20 acres, although this includes 
some bank habitat.  Except for approximately 0.5 acre, the entire Priority Habitat area in Reach 5A is located 
within the PSA.  This is an obligate aquatic species, which is found only in the river itself and does not use the 
non-submerged banks or adjacent land in any stage of its life cycle.   

According to NHESP database information, additional Priority Habitat for the triangle floater occurs 
downstream of the PSA within Reach 7 of the Housatonic River.  Within Reach 7, 96 acres of triangle floater 
Priority Habitat are mapped.  The Reach 7 Priority Habitat begins in Reach 7D north of Meadow Street and 
extends downstream to Reach 7G, except for an approximately 1-mile long stretch in Reach 7F.  The mapped 
Priority Habitat in Reach 7 is shown on Figure S-2.  It includes the main stem of the Housatonic River and 
associated riverbanks and one small tributary stream north of Meadow Street.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the triangle floater, two distinct 
populations of triangle floaters have been identified and evaluated in this assessment – one in Reach 5A and 
one in Reach 7.  The local population of triangle floaters in Reach 5A is represented by the 20 acres of 
Priority Habitat in that sub-reach.  The additional habitat areas in Reach 7 encompass a separate population 
due to the more than 10 miles of unsuitable habitat conditions and the presence of a number of dams 
between Reach 5A and the beginning of the Priority Habitat in Reach 7.  For both populations, the distribution 
of individuals throughout the mapped Priority Habitat was assumed to be uniform, since we have no 
information indicating a greater density in particular portions of that habitat.   

S-3.  Impacts of Remedial Alternatives on Triangle Floater Habitat 

S-3-1. Impacts to Triangle Floater Habitat from Individual Alternatives 

As noted above, triangle floaters are found only in aquatic riverine habitat.  They do not use exposed river 
banks or the adjacent floodplain.  Apart from SED 1 and SED 2 (which involve no construction activities), all 
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of the sediment alternatives would impact the triangle floater Priority Habitat in Reach 5A.  Under SED 3 
through SED 9, the sediment remediation in Reach 5A would impact approximately 16 acres of that Priority 
Habitat, which constitutes virtually all of the aquatic riverine Priority Habitat in the PSA.  Those alternatives 
would also affect most of the remainder of the mapped Priority Habitat in the PSA (an additional 
approximately 3.5 acres), which consists of the banks in Reach 5A, through riverbank stabilization/ 
remediation and the construction of access roads along the banks.  However, as noted above, the banks do 
not provide suitable habitat for this species unless they are below the water line.  SED 10 would impact, in an 
intermittent fashion, 8.7 acres of the aquatic riverine Priority Habitat in Reach 5A, which is 54% of that aquatic 
habitat.  It would also affect about one acre of the bank portion of the mapped Priority Habitat through 
riverbank remediation and access roads, although, again, that is not suitable habitat for this species.  Under 
all of these alternatives, sediment removal and capping (or backfilling) activities within the river channel would 
directly affect the habitat of the triangle floater and result in direct mortality to any triangle floaters present 
during excavation and capping (or backfilling).   

The floodplain alternatives would have no direct impact on habitat used by triangle floaters in Reach 5A (since 
they are entirely aquatic), except from the construction of river crossings, which would affect less than 0.1 
acre of aquatic Priority Habitat for all floodplain alternatives.    

Although the riverbank stabilization/remediation and floodplain soil removals would have little or no direct 
impact on triangle floaters, such work conducted adjacent to the river could result in indirect impacts to this 
species.  Increased sedimentation from vegetation clearing could impact triangle floater habitat and any 
individuals living in the impacted areas, and decreased tree cover along the banks would result in increases in 
water temperature which may affect the mussels.   

Within Reach 7, the only remedial alternatives that would affect the triangle floater Priority Habitat are SED 6 
through SED 9.  Those alternatives would result in impacts to 7 acres of Priority Habitat in the Willow Mill 
Impoundment (Reach 7E), representing 7% of the overall mapped Priority Habitat in Reach 7.  These impacts 
would result from thin-layer capping in that impoundment under SED 6 and sediment removal in that 
impoundment under SED 7 through SED 9.   

S-3-2.  Impacts to Triangle Floater Habitat from Combinations of Remedial Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the triangle floater.  Given the lack of direct impact of floodplain remediation or access 
roads and staging areas on the Priority Habitat of the triangle floaters, the impacts of these combinations are 
largely the same as those of their sediment components, as discussed above.  Thus, SED 3/FP 3, SED 5/ 
FP 4, SED 6/FP 4, SED 8/FP 7, and SED 9/ FP 8 would all impact approximately 16 acres of the aquatic 
riverine Priority Habitat in Reach 5A, representing virtually all of that aquatic riverine habitat; and SED 10/ 
FP 9 would impact approximately 9 acres of that habitat, representing just over half of the aquatic riverine 
habitat.  For Reach 7, the only combinations that would affect the Priority Habitat in that reach are SED 6/ 
FP 4, SED 8/FP 7, and SED 9/ FP 8.  Those combinations would impact approximately 7 acres (~ 7%) of the 
aquatic Priority Habitat in Reach 7.  
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S-3-3. Impacts to Triangle Floater Habitat from Treatment/Disposition Alternatives 

There would be no impacts to triangle floater Priority Habitats under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

S-4. Assessment of Take of Triangle Floater  

The attached tables – Table S-1 for the sediment alternatives, Table S-2 for the floodplain alternatives, and 
Table S-3 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local populations of this species.   

 As shown in Table S-1, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the triangle floater. Almost all of the aquatic riverine Priority Habitat for the species in Reach 5 would undergo 
significant alteration as a result of SED 3 through SED 9.  Direct removal of mussels present during the 
sediment removal process is unavoidable.  While an effort might be made to remove and relocate visible 
triangle floaters prior to excavation, it is uncertain whether this would remove all such mussels, especially 
since younger mussels may not be visible; and it is unlikely that suitable habitat can be found for relocated 
mussels.  Excavation of the river in Reach 5A under SED 3 through SED 9 would also affect the fish that host 
the glochidia (larval) stage of the triangle floaters.  Impacts would be functionally the same for SED 10, 
although less total area (~54%) would be affected.  Capping or backfilling of excavated areas would result in 
a further take, since the addition of at least 2 feet of capping or backfill material is expected to kill any 
remaining mussels present.   

As also shown in Table S-1, it is anticipated that SED 3 through SED 10 would impact a significant portion of 
the local population.  SED 3 through SED 9 would affect virtually all of the aquatic riverine Priority Habitat of 
the triangle floater in Reach 5, while SED 10 would affect more than half of that Priority Habitat.  The 
population in this area is very small and the life cycle of this species requires access to fish for the larval 
stage to move any significant distance.  As a result, any substantial loss of triangle floaters would impact a 
significant portion of the local population. 

While SEDs 3, 4, 5, and 10 would not involve work in Reach 7, SEDs 6, 7, 8, and 9 would involve sediment 
removal or thin-layer capping in the Willow Mill Impoundment, which would result in a take of the triangle 
floaters present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 7%). 

As shown in Table S-2, the floodplain alternatives would not cause a direct take of the triangle floater (i.e., 
killing mussels), because these habitats are not used by the triangle floater mussels.  Further, it is unlikely 
that any of these alternatives would cause a take of the triangle floater through habitat alteration.  Under FP 2 
through FP 9, less than 0.1 acre of riverine habitat would be impacted due to a river crossing.  Indirect 
impacts associated with floodplain remediation and vegetation removal could impact triangle floater Priority 
Habitat.  These impacts would include increased sedimentation, increased temperature (from removal bank 
vegetation) and reduction in woody debris and organic material to the River.  With proper construction 
techniques and soil and erosion controls, these indirect impacts are unlikely to result in a take of triangle 
floaters.  Even if a take was determined to occur as a result of these indirect impacts, an impact to a 
significant portion of the local population is not expected.  

In Reach 7, none of the floodplain alternatives would cause a take of triangle floaters because no Priority 
Habitat for this species would be impacted in that reach. 

As shown in Table S-3, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of triangle floaters in the PSA for the same reasons given for their 
sediment components.  Additional indirect impacts could occur through vegetation clearing and floodplain 
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remediation.  Further all of those combinations would impact a significant portion of the local population in 
Reach 5, since they would adversely affect all or a majority of the riverine Priority Habitat.         

As discussed above for the sediment alternatives, combinations that include SED 6, SED 8 and SED 9 would 
result in a take of triangle floaters in Reach 7 due to sediment removal and/or thin-layer capping in the Willow 
Mill Impoundment.  However, an impact to a significant portion of the triangle floater population in Reach 7 is 
not expected to occur, as no combinations would impact more than 7% of the mapped Priority Habitat in that 
reach. 

References: 

NHESP. 2007. Natural Heritage Endangered Species Program Fact Sheet: Triangle Floater. Westborough, 
MA. 

NHESP. 2008. Natural Heritage Endangered Species Program database of protected species. Westborough, 
MA. 

Nedeau, E.J., M.A. McCullough and B.I. Swartz. 2000. The Freshwater Mussels of Maine. ME Dep. Inland 
Fisheries and Wildlife, Augusta, ME. 

Woodlot Alternatives. 2002. Environmental Remediation Project: GE/Housatonic River Project, Pittsfield, 
Massachusetts. Topsham, ME. 

 



Triangle Floater 
MESA Assessment 

 S-5 October 2010 

Table S-1. Assessment of Take of Triangle Floater Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take; no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through  
SED 9 

Yes in Reach 5.  Excavation and capping (or 
backfilling) of approximately 16 acres of river 
in Reach 5A would cause a take of triangle 
floater mussels by direct removal or burial of 
any mussels present and by alteration of 
triangle floater habitat.  An additional take of 
mussels could occur from sedimentation or 
tree removal (and resulting increase in water 
temperature) during bank remediation and 
access road construction on the banks; but 
these indirect impacts would be expected to 
be minor by comparison. 
 
No in Reach 7 for SED 3 through SED 5, 
since those alternatives would not involve any 
work in Reach 7.   
 
Yes in Reach 7 for SED 6 through SED 9.  
Under those alternatives, thin-layer capping 
or sediment removal in the Willow Mill 
Impoundment, located within Priority Habitat, 
would cause a take of triangle floaters 
through burial or removal of any triangle 
floaters present in that impoundment and by 
habitat alteration within the impoundment. 

Yes in Reach 5.  These alternatives would 
adversely affect virtually all of the aquatic 
riverine Priority Habitat in the PSA.  The 
population in this area is so small and limited 
in areal extent that any substantial loss of 
triangle floaters would impact a significant 
portion of the local population.   
 
 
 
 
 
 
No in Reach 7, since even SED 6 through 
SED 9 would impact only a small portion 
(approximately 7%) of the overall mapped 
Priority Habitat in Reach 7. 

SED 10 Yes in Reach 5.  Excavation and capping of 
approximately 9 acres of river in Reach 5A 
would cause a take of triangle floater mussels 
by direct removal or burial of any mussels 
present and by alternation of triangle floater 
habitat.     
 
 
No in Reach 7, since SED 10 would not 
involve any work in Reach 7. 

Yes in Reach 5.  This alternative would 
impact roughly half of the aquatic riverine 
Priority Habitat in Reach 5A.  The population 
in this area is so small and limited in areal 
extent that any substantial loss of triangle 
floaters would impact a significant portion of 
the local population. 
 
NA in Reach 7 since no take.  
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Table S-2. Assessment of Take of Triangle Floater Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take; no action NA 

FP 2 through  
FP 9 

Unlikely in Reach 5.  Triangle floaters do not 
use the floodplain.  Direct impacts to aquatic 
triangle floater Priority Habitat would be less 
than 0.1 acre (due to river crossings) for each 
alternative.  Removal of trees and other 
vegetation adjacent to the bank and the River 
would have the potential for indirect impacts 
on triangle floaters through increased 
sedimentation and increased water 
temperature.  However, such indirect impacts 
from floodplain work are unlikely to be 
significant enough to cause a take. 
 
No in Reach 7, since these alternatives would 
not impact Priority Habitat in that reach.  

No in Reach 5.  Even if a take occurred, 
direct impacts to triangle floater Priority 
Habitat (from river crossings) would be minor, 
affecting < 0.1 acre (less than 1%) of the 
Priority Habitat in Reach 5A; and any indirect 
impacts from sedimentation and increased 
temperatures as a result of vegetative 
clearing adjacent to the River would be 
expected to be minor if they occur at all.   
 
 
 
 
NA in Reach 7 since no take. 

 



Triangle Floater 
MESA Assessment 

 S-7 October 2010 

Table S-3. Assessment of Take of Triangle Floater Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Excavation and capping (or 
backfilling) of approximately 16 acres of river 
in Reach 5A would cause a take of triangle 
floaters by direct removal or burial of any 
such mussels present and by alteration of 
triangle floater habitat.  Riverbank and 
floodplain remediation adjacent to the River 
and access road construction along the 
banks could potentially result in an additional 
take due to sedimentation or tree removal 
(and resulting increase in water temperature). 
 
No in Reach 7 for SED 3/FP 3, SED 5/FP 4, 
and SED 10/FP 9, since those combinations 
would not affect any Priority Habitat in 
Reach 7.  
 
Yes in Reach 7 for SED 6/FP 4, SED 8/FP 7 
and SED 9/FP 8.  Under those combinations, 
thin-layer capping or sediment removal in the 
Willow Mill Impoundment, located within 
Priority Habitat, would cause a take of 
triangle floaters through burial or removal of 
any triangle floaters present in that 
impoundment and by habitat alteration within 
the impoundment.     

Yes in Reach 5.  These combinations would 
affect virtually all of the aquatic riverine 
Priority Habitat of triangle floaters in Reach 5.  
The population in this area is so small and 
limited in areal extent that any substantial 
loss of triangle floaters would impact a 
significant portion of the local population.   
 
 
 
 
 
No in Reach 7.  Although impacts to triangle 
floater habitat would occur under some 
combinations, the amount of habitat impacted 
represents only a small portion 
(approximately 7%) of the overall Priority 
Habitat in Reach 7.    

SED 10/FP 9 Yes in Reach 5.  Excavation and capping of 
approximately 9 acres of river in Reach 5A 
would cause of take of triangle floaters by 
direct removal or burial of any mussels 
present and by alternation of triangle floater 
habitat.     
 
 
No in Reach 7, since this combination would 
not affect any Priority Habitat in Reach 7. 

Yes in Reach 5.  This combination would 
impact roughly half of the aquatic riverine 
Priority Habitat in Reach 5A.  The population 
in this area is so small and limited in areal 
extent that any substantial loss of triangle 
floaters would impact a significant portion of 
the local population. 
 
NA in Reach 7 since no take.  
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T. Zebra Clubtail (Stylurus scudderi) MESA Assessment 

T-1. Summary of Species Life Cycle and Habitat Requirements 

The zebra clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a state-listed Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  The larvae of the zebra clubtail prefer silty to sandy substrates in running water, with a 
moderate oxygen requirement and usually near-neutral to slightly basic pH (Hart and Fuller 1974, Merritt and 
Cummins 1978, NHESP 2007).  Larvae are found near the surface of the sediment (within the upper inch), 
where they develop over at least a year-long period, possibly two to three years.  Larvae are ambush 
predators, attacking passing invertebrates or even small fish from the substrate.  When ready to emerge as 
adults, typically in early July, larvae climb onto the river bank, sometimes using exposed rocks, emergent 
woody debris, or emergent vegetation, the exoskeleton splits, and adults emerge.  After the wings adequately 
unfurl and dry, the adult zebra clubtail flies into adjacent woodland to hide in the trees and continue to 
develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, adults return 
to the stream to both feed and mate.  This family is mainly a “short flight” species; they need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in July 
into September.  The eggs incubate over one to two weeks and hatch into larvae which re-initiate the life 
cycle.  Adults may live out the rest of the summer away from the stream, often in dense woodland. 

T-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the zebra clubtail occurs throughout 
Reaches 5A, 5B and 5C, from the confluence of the East and West Branches to the inlet of Woods Pond, but 
does not include Reach 6, Woods Pond.  The mapped Priority Habitat for this species in Reach 5 is shown on 
Figure T-1 at the end of this section.  The Woodlot Alternatives (2002) ecological characterization of the PSA 
confirmed the presence of this species. The overall mapped Priority Habitat between the Confluence and 
Woods Pond covers a total of 912 acres, of which 707 acres are located within the lateral boundaries of the 
PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the banks for eclosion 
(emergence as adults).  The areal extent of adult habitat is broader and includes the main stem of the river, 
backwaters, floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends 
into these adjacent floodplain areas.  This species needs trees in the adult stage, so areas where the stream 
corridor is densely forested offer the best habitat for this species. 

According to the 2010 NHESP database information, additional Priority Habitat for the zebra clubtail occurs 
downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure T-2.  The habitat 
area begins north of Meadow Street in Reach 7D and continues downstream until approximately 1,000 feet 
upstream of the Glendale Middle Road Bridge in Reach 7G.  The total Priority Habitat mapped in Reach 7 
covers 690 acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated 
riverbanks, and adjacent floodplain and upland habitats.  No zebra clubtail habitat is mapped in Reach 8.       

Based on the Priority Habitat mapping and the life-cycle characteristics of the zebra clubtail, two distinct 
populations of zebra clubtails have been identified and evaluated in this assessment – one in Reach 5 and 
one in Reach 7.  The Reach 5 local population of zebra clubtails was determined to be represented by the 
912 acres of Priority Habitat associated with Reach 5, including the 707 acres of habitat within the PSA.  The 
Reach 7 Priority Habitat was considered to represent a separate population due to the several miles of 
unsuitable habitat conditions between the Woods Pond headwaters and the beginning of the Priority Habitat 
in Reach 7.  While adults of the species can fly, they are considered a short-flight species and no habitat is 
mapped for approximately 6 miles downstream of the southernmost habitat area in Reach 5.  For both 
populations, the distribution of larvae throughout the mapped riverine habitat was assumed for this 
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assessment to be uniform across that Priority Habitat, since we have no information indicating a greater 
density in particular portions of that habitat.  Adult preference for mature trees suggests that impacts to 
forested communities may be more detrimental than impacts to other terrestrial habitat types. 

T-3. Impacts of Remedial Alternatives on Zebra Clubtail Habitat 

T-3-1.  Impacts to Zebra Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table T-1 summarizes the areal extent of impacts within zebra clubtail habitat in Reaches 5 and 6 for the 
individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 
and SED 2 involve no construction activities.  SED 3 would impact a total of 122 acres of zebra clubtail 
habitat, representing 13% of the overall Priority Habitat between the Confluence and Woods Pond.  SED 4 
through SED 9 would impact a total of 186 to 240 acres of Priority Habitat, representing 20% to 26% of the 
overall Priority Habitat in this vicinity.  SED 10 would impact 38 acres of Priority Habitat, approximately 4% of 
the overall Priority Habitat in Reach 5.  Work within the river channel would directly affect the habitat for the 
zebra clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 83,000 linear feet (lf) of riverbank within Priority Habitat (all of the riverbanks in Reaches 5A 
and 5B) and SED 10 would involve approximately 8,600 lf of riverbank stabilization/remediation within that 
habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  Backwaters are 
not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding and breeding 
areas for adults and are included as impacted areas under the sediment alternatives.  The access roads and 
staging areas within the Priority Habitat would affect floodplain areas used by adults of this species for 
perching, resting, and feeding.   

The floodplain alternatives would affect zebra clubtail habitat in Reach 5 primarily through removal of the 
large trees needed by adults, with the extent of impact proportional to the extent of clearing for soil removal 
and supporting facilities.  Impacts to additional community types would be less severe but still represent 
impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, FP 2 and FP 9 would 
impact 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 through FP 5 would impact 
6 to 9% of that habitat, FP 8 would impact 12% of that habitat, and FP 6 and FP 7 would impact 21 to 30% of 
that habitat.  In Reach 5, substantial portions of these impacted Priority Habitat areas contain forested areas 
that are primary habitat for adults of this species; these impacted areas range from approximately 8 acres 
under FP 2 to 157 acres under FP 7.     

Table T-2 summarizes the areal extent of impacts of remedial alternatives within Reaches 7 and 8 for the 
zebra clubtail (all such impacts would occur in Reach 7).  SED 1 through SED 5 and SED 10 involve no 
activity within zebra clubtail habitat in Reach 7.  SED 6 through SED 9 would impact approximately 2% of the 
total Priority Habitat in Reach 7 due to work in Reaches 7E and 7G and associated access roads and staging 
areas.  Priority Habitat impacts would also occur in Reach 7 from FP 2 through FP 4 and FP 7 through FP 9 
as seen in Table H-2.  All such impacts would affect less than 1% of that habitat (approximately 1 acre), 
except for FP 7, which would affect 3% (approximately 23 acres) of that habitat.  However; almost all of those 
impacts from the floodplain alternatives would occur in forested areas, which are preferred by adults of this 
species.       
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Table T-1. Impacts to Zebra Clubtail Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0.0% 
SED 2 Monitored Natural Recovery 0.0 0.0% 
SED 3 41.4 -- 22.9 -- 64.3 38.4 17.5 2.2 -- 58.1 122.4 13% 
SED 4 44.2 29.6 92.2 -- 165.9 38.3 18.4 2.5 -- 59.3 225.2 25% 
SED 5 44.2 29.6 92.2 -- 165.9 38.3 18.4 4.5 -- 61.2 227.1 25% 
SED 6 43.9 33.8 90.9 -- 168.6 38.3 18.5 0.7 -- 57.5 226.1 25% 
SED 7 43.9 33.8 90.9 -- 168.6 38.3 18.4 0.7 -- 57.5 226.1 25% 
SED 8 44.2 35.7 103.0 -- 182.9 38.3 18.4 0.7 -- 57.5 240.4 26% 
SED 9 43.9 33.8 90.9 -- 168.6 11.8 4.9 0.2 -- 16.9 185.5 20% 
SED 10 20.8 -- -- -- 20.8 14.9 2.6 -- -- 17.5 38.3 4% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 7.4 0.8 0.4 -- 8.6 4.2 1.8 0.7 -- 6.7 15.4 2% 
FP 3 20.0 7.9 6.0 -- 33.9 8.9 4.7 3.0 -- 16.7 50.6 6% 
FP 4 36.0 14.4 10.3 -- 60.7 10.1 6.4 3.7 -- 20.1 80.8 9% 
FP 5 25.3 10.1 15.8 -- 51.2 6.8 4.5 5.0 -- 16.3 67.5 7% 
FP 6 75.4 48.0 40.7 -- 164.1 9.1 7.8 6.1 -- 23.0 187.2 21% 
FP 7 129.6 61.9 61.6 -- 253.0 7.3 6.4 5.7 -- 19.4 272.4 30% 
FP 8 45.6 20.1 20.2 -- 86.0 11.4 7.0 5.3 -- 23.6 109.6 12% 
FP 9 7.8 1.7 0.6 -- 10.1 4.3 1.7 2.1 -- 8.1 18.2 2% 

1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 lf of 
riverbank stabilization/remediation within zebra clubtail Priority Habitat and SED 10 would require 
8,559 lf of riverbank stabilization/remediation within Priority Habitat. 
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Table T-2. Impacts to Zebra Clubtail Priority Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 6 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 
SED 7 -- -- 7.8 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 
SED 8 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 
SED 9 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 
FP 3 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 
FP 4 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 20.7 -- 20.7 1.8 -- 1.8 22.5 3% 
FP 8 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 
FP 9 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 

 

T-3-2.  Impacts to Zebra Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the zebra clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table T-3 for Reaches 5 and 6 and Table T-4 
for Reaches 7 and 8.  Total impacts to Priority Habitat of the zebra clubtail in Reaches 5 and 6 would vary 
greatly among these combinations, ranging from approximately 53 acres (6% of the Priority Habitat) under 
SED 10/FP 9 to approximately 459 acres (50% of the Priority Habitat) under SED 8/FP 7.  Priority Habitat 
impacts from these combinations in Reach 7 would range from approximately 1 acre (< 1% of the Priority 
Habitat) under SED 3/FP 3 to approximately 34 acres (5% of the Priority Habitat) under SED 8/FP 7. 
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Table T-3. Impacts to Zebra Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 61.4 7.9 28.9 -- 64.1 162.3 18% 
SED 5/FP 4 80.1 43.9 102.5 -- 62.6 289.1 32% 
SED 6/FP 4 79.9 48.2 101.2 -- 59.3 288.6 32% 
SED 8/FP 7 172.0 97.0 152.0 -- 37.8 458.9 50% 
SED 9/FP 8 89.5 53.9 111.2 -- 31.1 285.7 31% 

SED 10/FP 9 28.6 1.7 0.6 -- 21.6 52.6 6% 
* Includes 912-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 82,686 lf of riverbank stabilization/remediation within zebra clubtail Priority 
Habitat, and SED 10/FP 9 would require 8,559 lf of riverbank stabilization/remediation 
within the Priority Habitat. 

 

Table T-4. Impacts to Zebra Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 7 8 

SED 3/FP 3 1.0 -- 0.3 1.3 <1% 
SED 5/FP 4 1.0 -- 0.3 1.3 <1% 
SED 6/FP 4 10.4 -- 2.6 13.0 2% 
SED 8/FP 7 30.0 -- 4.0 34.0 5% 
SED 9/FP 8 10.4 -- 2.6 13.0 2% 

SED 10/FP 9 1.0 -- 0.3 1.3 <1% 
* Includes 690-acre Priority Habitat between Woods Pond Dam and Rising Pond Dam.   

 
T-3-3. Impacts to Zebra Clubtail Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the zebra clubtail have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table T-5.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-water 
CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  There would be no 
impacts to such habitat if the CDF is located entirely in Woods Pond.  The largest impact, 25 acres, would 
come from the use of backwater BWL_07 for a CDF.  TD 3 would have no impact on zebra clubtail habitat, 
since none of the identified locations for an Upland Disposal Facility is within the mapped Priority Habitat for 
this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox Road, would 
impact approximately 4 acres of mapped Priority Habitat for the zebra clubtail (less than 1% of the overall 
zebra clubtail Priority Habitat in the PSA).  However, this property consists of open grassland with scattered 
shrub growth.  While adult clubtails may use shrubs for roosting and may forage in meadows, that is not their 
preferred habitat.  Thus, it is possible, but uncertain, that the construction and operation of a treatment facility 
and associated access roads and staging areas at this property would have an adverse impact on this 
species.  
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Table T-5. Impacts to Zebra Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond - Layout A None 
Woods Pond - Layout B None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 (Reach 5B) 

 

T-4. Assessment of Take of Zebra Clubtail  

The attached tables – Table T-6 for the sediment alternatives, Table T-7 for the floodplain alternatives, 
Table T-8 for the selected sediment/floodplain combinations, and Table T-9 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  As discussed previously, the assessments have considered Reach 5 and Reach 7 as supporting 
separate local populations of the species. 

As shown in Table T-6, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
zebra clubtails in Reach 5.  At a minimum, due to the sediment remediation in that reach under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of impacts.  Direct removal of larvae during the sediment removal 
process is unavoidable.  Capping of Priority Habitat would also result in a take; even thin-layer capping, 
adding about 6 inches of sand to existing substrate, is expected to kill any larvae present.  An additional take 
of adults is expected through tree removal as part of bank remediation in Reaches 5A and 5B and floodplain 
remediation and access construction/staging in all three portions of Reach 5.  This take would consist of 
either direct killing of adults during summer construction work or, at a minimum, removal of wooded habitat 
used by adults.  

As also shown in Table T-6, SED 3 through SED 9 would all impact a significant portion of the local 
population of zebra clubtails in Reach 5.  SED 3 would affect all of the riverine larval Priority Habitat in 
Reach 5A and approximately half of such habitat in Reach 5C.  SED 4 through SED 9 would affect all of the 
riverine larval Priority Habitat in Reach 5.  This is more than enough by itself to impact a significant portion of 
the local population.  Phasing of the construction activities over the remediation period would not prevent this 
loss because the rate of construction is expected to cover distances too large each year to allow effective 
colonization from the nearest undisturbed area harboring this species, and, in any event, substrate suitability 
after construction would be low where gravel/rock is used as the upper layer.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing is expected to 
reduce habitat suitability for adults.  By contrast, SED 10 would not affect a significant portion of the zebra 
clubtail population in Reach 5, since it would affect only limited areas in Reach 5A, representing only 4% of 
the overall Priority Habitat of this species. 

While SEDs 3, 4, 5 and 10 would not involve work in Reach 7, SED 6, through SED 9 would involve thin-layer 
capping or sediment removal in the Reach 7 impoundments, which would result in a take of the zebra clubtail 
larvae present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 2%).   
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As shown in Table T-7, all of the floodplain alternatives except for FP 1 would result in a take of the zebra 
clubtail in Reach 5.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees.  Direct mortality of adults could also occur 
during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of zebra clubtails in Reach 5 would thus 
depend on the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 
less than 10% of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the 
adults to find other trees in which to roost.  As a result, the associated take is not expected to impact a 
significant portion of the local population.  FP 6 and FP 7 represent much greater threats to adults through 
tree cutting, as they would affect 21 and 30% of Priority Habitat in Reach 5, respectively, and substantial 
portions of those areas contain forested habitat.  Thus, these alternatives would result in an impact on a 
significant portion of the population in Reach 5.  Tree replanting would not change this conclusion given the 
lengthy period of time before such trees would reach a mature level that would be useful to adult clubtails.  
FP 8 would impact up to 12% of the mapped floodplain habitat, but this is not expected to impact a significant 
portion of the local population within Reach 5, as extensive forested habitat would still exist under this 
alternative.  

In Reach 7, all of the floodplain alternatives (except FP 5 and FP 6) would involve a take of adults due to tree 
clearing for soil removal and/or access roads and/or staging areas, although the impacted area would be very 
limited.  However, none of these alternatives would impact a significant portion of the local population in 
Reach 7 due to the small amount of Priority Habitat affected in that reach.       

As shown in Table T-8, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of zebra clubtails in Reach 5 for the same reasons given for their 
SED and FP components.  Further all of those combinations except SED 10/FP 9 would impact a significant 
portion of the local population in Reach 5, since they would adversely affect all or a majority of the larval 
Priority Habitat in the River within that reach, as well as affecting portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, which would adversely affect adults using those areas.  The 
cumulative impacts of the sediment and floodplain remediation in these combinations would result in impacts 
to a significant portion of the local population.  SED 10/FP 9 would not be expected to impact a significant 
portion of the local population, since it would affect more limited portions of both the riverine and the 
floodplain habitats for this species.    

In Reach 7, SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would not impact larval habitat, but would cause a 
take through removal of trees in the floodplain that serve as foraging or resting habitat for adult clubtails, 
although the impacted area would be very limited.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would cause a 
take of zebra clubtails in Reach 7 due to the sediment capping or removal in the Reach 7 impoundments, 
which would remove or bury any larvae present in them.  In addition, these combinations would involve 
removal of trees in the floodplain in Reach 7, which would disrupt foraging and resting habitat for adults of the 
species, although the impacted area under FP 4 and FP 8 would still be very limited.  None of the 
combinations would impact a significant portion of the zebra clubtail population in Reach 7, as no 
combinations would impact more than 5% of the mapped Priority Habitat in that reach.  

As shown in Table T-9, the treatment/disposition alternatives with potential impacts on mapped zebra clubtail 
Priority Habitat are TD 2, TD 4, and TD 5.  TD 2 would impact Priority Habitat only if a CDF is built in a 
backwater (not in Woods Pond), in which case it would cause a take through disruption to adult zebra 
clubtails that are using the backwater.  The construction of a treatment facility under TD 4 or TD 5 at the GE 
property off New Lenox Road could possibly cause a take through alteration of the meadow/shrub habitat at 
that property, which may be used by adults of the species, although it is not their preferred habitat.  In any 
case, under any of these alternatives, the take would not adversely impact a significant portion of the local 
population, since it would affect only a small portion (< 3% for TD 2 and < 1% for TD 4 and TD 5) of the 
Priority Habitat of the zebra clubtail in Reach 5. 
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Table T-6.  Assessment of Take of Zebra Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes in Reach 5.  Excavation of the 
Housatonic River in Reach 5A would cause 
a take of larval forms by direct removal and 
alteration of feeding habitat.  Capping of 
excavated areas would cause a further take 
of any remaining or immigrating larvae.  
Thin-layer capping in Reach 5C would take 
additional larvae.  Additional take of adults, 
either directly in summer construction work 
or indirectly through habitat loss, would 
occur through tree removal as part of bank 
remediation and access road/staging area 
construction. 
 
No in Reach 7 due to no work in that reach. 

Yes in Reach 5.  All riverine larval Priority 
Habitat for larvae in Reach 5A and half the 
riverine larval Priority Habitat in Reach 5C 
would be impacted, and direct mortality of all 
larvae within the work areas would occur.  This 
by itself is sufficient to affect a significant 
portion of the local population because direct 
mortality of all larvae in Reaches 5A and half of 
5C would occur.  In addition, access roads and 
staging areas would require tree removal, 
impacting available habitat for adults.  Phasing 
of construction activities would not prevent loss 
of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow effective 
colonization from the nearest undisturbed area, 
and in any event, substrate suitability after 
construction would be low where gravel/rock is 
used as the upper layer.   

SED 4 
through 
SED 9 

 
 
 

Yes in Reach 5.  Excavation and/or thin-
layer or engineered capping of river in 
Reaches 5A, 5B, and 5C would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat throughout the 
Priority Habitat within the PSA.  Additional 
take of adults is expected through tree 
removal as part of bank remediation and 
access road/staging area construction.   
 
No in Reach 7 under SED 4 and SED 5 due 
to no work. 
 
Yes in Reach 7 under SED 6 through SED 9 
due to the thin-layer capping or sediment 
removal in the Reach 7 impoundments.  
These activities would kill all larvae 
inhabiting these areas.  A take of adults 
would also occur from tree removal as part 
of the construction of access roads and 
staging areas.    

Yes in Reach 5.  All of the riverine larval 
Priority Habitat within the PSA would be 
impacted, causing direct mortality to all larvae 
within the work areas.  Given the nature of the 
impacts, this is more than enough to affect a 
significant portion of the local population.  In 
addition, access roads and staging areas 
would require tree removal, impacting available 
habitat for adults.  Phasing of construction 
activities would not prevent loss of a significant 
portion of the population, because the rate of 
construction would cover distances too large 
each year to allow effective colonization from 
the nearest undisturbed area, and in any event, 
substrate suitability after construction would be 
low where gravel/rock is used as the upper 
layer.      
 
No in Reach 7 under SED 6 through SED 9.  
The total impacted areas only represent a 
small portion (2%) of the mapped habitat in 
Reach 7.     
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat. 
 
No in Reach 7 under SED 10 due to no 
work.     

No in Reach 5.  Under this alternative, only 
select areas within Reach 5A would be 
excavated and capped.  Overall, this area 
represents a small portion (~4%) of the overall 
Priority Habitat for the species.   
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Table T-7. Assessment of Take of Zebra Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 5 and  

FP 9 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7 under FP 2 through FP 4 (but 
not FP 5) and FP 9.  These alternatives would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.   

No in Reach 5.  Larval forms would be 
unaffected, and only a relatively small portion 
of Priority Habitat would be subject to tree 
removal (<10% of the Priority Habitat area).  
Sufficient forest area would remain for adults 
to find other trees in which to roost. 
 
No in Reach 7.  The impacted Priority Habitat 
area within Reach 7 represents a small 
portion (< 1%) of the overall Priority Habitat in 
that reach.  In addition, larval forms would be 
unaffected by these alternatives.  

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
 
No in Reach 7 under FP 6 due to no work in 
that reach. 
 
Yes in Reach 7 under FP 7 due to removal of 
trees within the Priority Habitat in that reach 
and the resulting disruption of foraging and 
resting habitat for adults of the species.     

Yes in Reach 5.  These alternatives would 
involve extensive impacts within Priority 
Habitat in the PSA, affecting 187 to 272 acres 
of such habitat (21 to 30% of total Priority 
Habitat between the Confluence and Woods 
Pond).  Tree removal activities in these areas 
are expected to affect adult survival, breeding 
success, and feeding and migratory activity 
for a significant portion of the local population. 
 
No in Reach 7 since FP 6 would involve no 
work in that reach and FP 7 would affect a 
small portion (~3%) of Priority Habitat in that 
reach.   

FP 8 Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7.  This alternative would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.       

No in Reach 5.  Larval forms would not be 
affected, and only 12% of the Priority Habitat 
for the species in Reaches 5 and 6 would be 
impacted.  Sufficient forest area would remain 
for adults to find other trees to roost in.   
 
 
 
No in Reach 7.  Larval forms of the species 
would not be impacted and FP 8 would only 
impact a small portion (<1%) of the Priority 
Habitat for the species in Reach 7.   
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Table T-8. Assessment of Take of Zebra Clubtail Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 

 

Yes in Reach 5.  The excavation and/or 
capping activities in Reach 5 under these 
combinations of alternatives would cause a 
take of larval forms by direct removal or burial 
of the larvae and alteration of feeding habitat 
in Priority Habitat within the PSA.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation could result in 
direct mortality of adults, and would also 
result in indirect impacts to the population.  
Indirect impacts would include harassment 
and disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
not impact larval habitat in Reach 7.  They 
would involve removal of trees in the 
floodplain in that reach, which would disrupt 
foraging and resting habitat for adults of the 
species, but the impacted area would be very 
limited.   

Yes in Reach 5.  These combinations would 
affect 18% to 32% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all or a 
majority of the larval Priority Habitat in the 
River within Reach 5, which would cause 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, 
which would adversely affect adults using 
those areas.  The cumulative impacts of the 
sediment and floodplain remediation in these 
combinations would result in impacts to a 
significant portion of the local population.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.  
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult zebra clubtails   

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation activities in 
Reach 5 under these combinations would 
cause a take of larval forms by direct removal 
of the larvae and alteration of feeding habitat 
in Priority Habitat within the PSA.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation may result in direct 
mortality of adults, but would also result in 
indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
involve capping or removal in the Reach 7 

Yes in Reach 5.  These combinations would 
affect 31% to 50% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all of the 
larval Priority Habitat in the River within 
Reach 5, which would cause direct mortality 
of any larvae present and alteration of 
feeding habitat in these areas.  In addition, 
these combinations would impact portions of 
the floodplain Priority Habitat areas in the 
PSA through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

impoundments, which would remove or bury 
any larvae present in them.  In addition, these 
combinations would involve removal of trees 
in the floodplain in Reach 7, which would 
disrupt foraging and resting habitat for adults 
of the species, although the impacted area 
under FP 4 and FP 8 would be very limited.   

of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow 
effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer. 
 
No in Reach 7 due to limited portion of 
Priority Habitat affected (2% to 5%).  The 
limited vegetative clearing would still leave 
sufficient forested areas for adult zebra 
clubtails.    

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes would occur from 
vegetative clearing related to floodplain 
activities and access roads/staging areas.  
These clearing activities may result in direct 
mortality of adults or in disruption of foraging 
and resting activities. 
 
Yes in Reach 7.  This combination would not 
impact larval habitat in Reach 7.  FP 9 would 
involve removal of trees in the floodplain in 
Reach 7, which would disrupt foraging and 
resting habitat for adults of the species, but 
the impacted area would be very limited. 

No in Reach 5.  This combination would 
affect only a relatively limited portion (~ 6%) 
of the overall Priority Habitat between the 
Confluence and Woods Pond.  The removal 
of larvae and associated habitat would only 
occur in 21 acres of Reach 5A.  Bank 
stabilization, floodplain remediation, and 
access/staging impacts would also be limited 
in comparison to the overall size of the 
Priority Habitat and adults would still have 
sufficient numbers of trees for foraging and 
resting.    
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would still leave sufficient 
forested areas for adult zebra clubtails. 
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Table T-9. Assessment of Take of Zebra Clubtail Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under the footprint that uses only 
Woods Pond for CDF, since that footprint 
would not affect zebra clubtail habitat.   
Yes under any footprint that involves a 
backwater, since construction of CDF(s) in 
backwater areas would disrupt any adults 
that may be using the backwater area.  This 
take would include harassment and 
disruption of development and feeding, or 
even direct mortality. 

No.  Even if a take would occur, the 
maximum impact (25 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for zebra clubtail in the PSA.  These 
impacts to backwater habitat would not 
impact the larvae and would involve only 
limited tree removal.  There would be 
sufficient habitat remaining for the adult 
clubtails. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Possibly.  Construction and operation of 
treatment facility and access road areas 
would involve removal of shrubs and 
alteration of the open meadow habitat at the 
property identified for TD 4 and TD 5, which 
may be used by adult clubtails for roosting or 
foraging.  If these areas are used by adults, 
implementation of TD 4 or TD would cause a 
take of adults through harassment and 
disruption of roosting and/or feeding, or even 
direct mortality.   

No.  Even if a take occurred, the impacted 
Priority Habitat area is <1% of the overall 
Priority Habitat for the species, and any 
effects would be confined to adults in a small 
area. 
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U. Black Maple (Acer nigrum) MESA Assessment  

U-1. Summary of Species Life Cycle and Habitat Requirements 

Black maple (Acer nigrum) is a deciduous tree species able to reach heights of 130 ft.  Black maple is a 
Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). The 
trunk is straight with a dark, furrowed bark.  The leaves are dark green with 3 to occasionally 5 lobes, a 
pubescent undersurface, and drooping leaf margins.  The winged fruits or samara are similar to those of the 
sugar maple (Acer saccharum), a closely related species.  The flowering period for this plant is from late May 
to early June.  Preferred habitats of black maple are rich, moist woodlands on non-acidic, alluvial soils or in 
floodplain forests.  The winged seeds are distributed by wind, flowing waters and by wildlife.  Germination 
occurs when suitable non-acidic soil conditions are present at the locations where the dispersed seeds are 
carried.  According to NHESP occurrence records, records for this species occur in Berkshire, Franklin, and 
Hampshire Counties in western Massachusetts.  

U-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 database information received from NHESP, Priority Habitat of black maple occurs in a 
section of Reach 5A on the east side of the Housatonic River and the Holmes Road Bridge, as shown in 
Figure U-1.  This area of Priority Habitat of black maple totals 58 acres, all of which occurs within the PSA.  
The areal extent of the mapped Priority Habitat consists of riverbank, transitional floodplain forest, red maple 
swamp, shrub swamp, backwaters, and upland forest habitats.  (The Housatonic River channel is not within 
the mapped Priority Habitat, consistent with the fact that river channels and open water are not considered 
suitable habitat for the black maple.)  Woodlot Alternatives also observed a black maple during field surveys 
in Reach 5A; that maple was in Massachusetts Audubon’s Canoe Meadows property, located in transitional 
floodplain forest habitat adjacent to the Housatonic River (Woodlot, 2002).  There is no black maple Priority 
Habitat mapped within the remainder of Reach 5 or in Reaches 6, 7 and 8.    

Based upon review of the Priority Habitat mapping for the black maple and the characteristics of this species, 
the local population of the black maple is considered to consist of the plants (and seeds or other propagules) 
of this species present in all of the mapped Priority Habitat identified within Reach 5.  Since much of the 
mapped habitat offers suitable habitat for this species, it is assumed for the purposes of this assessment that 
black maple and/or its seed bank are distributed throughout the Priority Habitat.  

U-3. Impacts of Remedial Alternatives on Black Maple Habitat 

U-3-1. Impacts to Black Maple Habitat from Individual Sediment and Floodplain Alternatives 

Table U-1 summarizes the areal extent of work within black maple Priority Habitat for all the remedial 
alternatives.  SED 1 involves no construction activities and SED 2 is limited to monitored natural recovery 
(MNR) only.  Impacts to black maple Priority Habitat would occur under all other sediment alternatives and 
range from less than one acre of Priority Habitat under SED 10 to approximately 5 acres under SED 8.  In 
addition, SED 3 through SED 9 would involve approximately 4,400 linear feet of riverbank 
stabilization/remediation in mapped Priority Habitat, and SED 10 would involve approximately 800 feet of 
riverbank stabilization/remediation in such habitat.  Although in-stream work associated with the sediment 
alternatives would occur outside the Priority Habitat of the back maple and is unlikely to impact this species 
(which does not grow in open water), sediment-related work along the edges of the backwaters would affect 
black maple habitat.  Riverbank stabilization/remediation in Priority Habitat in Reach 5A under SED 3 through 
SED 10, as well as access road/staging area construction in this species’ floodplain habitat to support those 
alternatives, would result in direct mortality of any trees that need to be removed or whose roots are 
damaged, and would also alter the habitat of this species and reduce its seed bank. 
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FP 1 would involve no action.  FP 2 through FP 9 would affect the Priority Habitat of the black maple, with 
impacts ranging from less than 1 acre under FP 5 to approximately 10 acres under FP 7.  The majority of 
these impacts would occur within transitional floodplain forest habitats which provide suitable habitat for this 
species.  All floodplain remedial activities would kill any living specimens within the impacted areas, and 
would also remove or destroy any seed bank within in the soil in those areas.  Backfilling with non-indigenous 
soil is not expected to carry the fruit of black maple and thus would not contribute to the re-growth of this 
species.  Moreover, the disturbed areas would susceptible to colonization by invasive species, which are 
likely to have a competitive advantage over black maple seedlings following disturbances. 

Table U-1. Impacts to Black Maple Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 0.5 -- -- -- 0.5 2.0 -- -- -- 2.0 2.5 4% 
SED 4 2.7 -- -- -- 2.7 2.0 -- -- -- 2.0 4.7 8% 
SED 5 2.7 -- -- -- 2.7 2.0 -- -- -- 2.0 4.7 8% 
SED 6 2.6 -- -- -- 2.6 2.0 -- -- -- 2.0 4.6 8% 
SED 7 2.6 -- -- -- 2.6 2.0 -- -- -- 2.0 4.6 8% 
SED 8 2.9 -- -- -- 2.9 2.0 -- -- -- 2.0 4.9 8% 
SED 9 2.7 -- -- -- 2.7 0.5 -- -- -- 0.5 3.2 6% 
SED 10 0.2 -- -- -- 0.2 0.1 -- -- -- 0.1 0.3 <1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 4.9 8% 
FP 3 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 5.0 9% 
FP 4 5.8 -- -- -- 5.8 1.1 -- -- -- 1.1 6.8 12% 
FP 5 0.5 -- -- -- 0.5 0.2 -- -- -- 0.2 0.8 1% 
FP 6 6.0 -- -- -- 6.0 1.1 -- -- -- 1.1 7.1 12% 
FP 7 9.5 -- -- -- 9.5 1.0 -- -- -- 1.0 10.4 18% 
FP 8 5.9 -- -- -- 5.9 1.1 -- -- -- 1.1 7.0 12% 
FP 9 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 4.8 8% 

1. In addition to the impacts shown above, SED 3 through SED 9 would also each require 4,406 linear 
feet of riverbank stabilization/remediation within black maple Priority Habitat and SED 10 would 
require 799 linear feet of riverbank stabilization/remediation within black maple Priority Habitat.   

 
 

U-3-2. Impacts to Black Maple Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the black maple.  Those impacts are shown in Table U-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the black maple would vary among these combinations, ranging from approximately 5 acres 
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(9% of the Priority Habitat) under SED 10/FP 9 to approximately 13 acres (23% of the Priority Habitat) under 
SED 8/FP 7. However, given that activities within aquatic riverine habitat would not directly affect the black 
maple’s preferred habitat, the principal impacts would result from floodplain soil removal and access 
road/staging area construction in the floodplain.  These floodplain activities would affect approximately 5 to 11 
acres of suitable floodplain habitat within the Priority Habitat, impacting 17% to 41% of the transitional 
floodplain forest (which is preferred habitat for this species) within the Priority Habitat (as detailed further in 
Section U.4).  In addition, the approximately 4,400 lf of riverbank stabilization/remediation in black maple 
Priority Habitat under all of the combinations of alternatives except SED 10/FP 9 would also impact suitable 
black maple habitat.  SED 10/FP 9 would involve only approximately 800 lf of riverbank 
stabilization/remediation within Priority Habitat.  

Table U-2. Impacts to Black Maple Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 4.5 -- -- -- 1.8 6.3 11% 
SED 5/FP 4 8.5 -- -- -- 1.5 10.0 17% 
SED 6/FP 4 8.4 -- -- -- 1.5 9.9 17% 
SED 8/FP 7 12.3 -- -- -- 0.8 13.1 23% 
SED 9/FP 8 8.6 -- -- -- 1.6 10.2 18% 
SED 10/FP 9 4.1 -- -- -- 1.1 5.2 9% 

* Includes 58-acre Priority Habitat between the Confluence and Woods Pond 
Dam.   

Note:  In addition to the impacts shown above, all combinations except SED 
10/FP 9 would require 4,406 linear feet of riverbank stabilization/remediation 
within black maple Priority Habitat.  SED 10/FP 9 would require 799 linear feet of 
riverbank stabilization/remediation within black maple Priority Habitat.   

 

U-3-3.  Impacts to Black Maple Habitat from Treatment/Disposition Alternatives 

There would be no impacts to black maple Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

U-4. Assessment of Take of Black Maple 

The attached tables – Table U-3 for the sediment alternatives, Table U-4 for the floodplain alternatives, and 
Table U-5 for the selected combinations of sediment and floodplain alternatives – identify, for each alternative 
(or combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be 
likely to impact a significant portion of the local population of this species. 

As shown in Table U-3, SED 3 through SED 9 would impact the entire length of riverbank (4400 lf) along the 
eastern boundary of the mapped Priority Habitat, up to 3 acres of backwater habitat, and a portion of 
floodplain (2 acres for SED 3 through SED 8 and 0.5 acre for SED 9) within mapped Priority Habitat due to 
access road/staging area construction. These impacts would result in a take of black maple by causing direct 
mortality to any black maple present in the affected areas and removal or destruction of seed bank.  It is 
unlikely (but possible) that SED 10 would cause a take of this species as this alternative would impact less 
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than 1% of the mapped Priority Habitat (only 0.2 acre of backwaters and 0.1 acre of floodplain) and riverbank 
stabilization/remediation would impact alter only approximately 800 linear feet of bank.  

It is unlikely that SED 3 through SED 9 would impact a significant portion of the local population.  While those 
alternatives would impact the full length of riverbank within Priority Habitat, they would affect only relatively 
small portions of this species’ primary woodland and forested floodplain habitats, amounting to only 3 to 4% of 
the mapped Priority Habitat.  With a large, long-lived tree species such as the black maple, damage or 
mortality to a small number of mature specimens within a small population might be significant to the long-
term viability of that population.  However, assuming that the trees are distributed throughout the Priority 
Habitat, impacts on such a relatively small percentage of that habitat as would occur under SED 3 through 
SED 9 are unlikely to affect a significant portion of the population.  SED 10 would affect less than 1% of the 
Priority Habitat, and thus, even if a take occurred, would not impact a significant portion of the local black 
maple population. 

As shown in Table U-4, all floodplain removal alternatives would result in a take of black maple with the 
possible exception of FP 5.  FP 1 through FP 4 and FP 6 through FP 9 would impact approximately 5 to 10 
acres of Priority Habitat through soil removal and access road/staging area construction.  The majority of 
these impacts would occur within an area of transitional floodplain forest which is a preferred and suitable 
habitat for black maple.  These activities would directly impact any black maple tree specimens in the affected 
areas and would remove or destroy the seed bank.  FP 5 would impact less than one acre of Priority Habitat 
in the floodplain, but would likely cause a take for similar reasons.   

Based on these impacts, FP 5, which would affect only 1% of the mapped Priority Habitat of black maple 
would not impact a significant portion of the local population; FP 2, 3, and 9, which would affect 8 to 9% of 
black maple Priority Habitat and 17% of the floodplain forest within that habitat, could possibly impact a 
significant portion of the local population; and FP 4, FP 6, FP 7, and FP 8, which would affect 12 to 18% of 
the mapped Priority Habitat and 28 to 41% of the highly suitable floodplain forest within that habitat, would 
impact a significant portion of the local population. 

As shown in Table U-6, all identified combinations of sediment and floodplain removal alternatives would 
involve a take of the black maple, for reasons similar to those discussed above for their individual SED and 
FP components.  SED 3/FP 3 would impact 11% of the total Priority Habitat, including 17% of the forested 
floodplain in the Priority Habitat that is preferred habitat for the black maple, as well as 4,400 linear feet of the 
riverbank through the Priority Habitat.  As such, this combination is likely to impact a significant portion of the 
local black maple population.  The other combinations, except SED 10/FP 9, would impact 17 to 23% of the 
overall Priority Habitat and 28 to 41% of the floodplain forest within that habitat, as well as 4,400 linear feet of 
the riverbank within Priority Habitat.  Due to the sizable impacts of these combinations, particularly given the 
concentrated impacts within this species’ preferred transitional floodplain forest habitat, these combinations 
would impact a significant portion of the local population.  SED 10/FP 9 would impact 9% of the total mapped 
black maple Priority Habitat and 17% of the floodplain forest in the Priority Habitat.  This combination could 
possibly cause a significant impact to the local population. 

The feasibility of re-planting black maple saplings or seedlings in areas where they were removed is 
unknown; this species does not appear to be available commercially, and the ability to successfully grow it 
from seed does not appear to be well developed.  However, even if that were done, it would not eliminate the 
take, nor would it change the above conclusions regarding the extent of population impacts.  Numerous 
factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, 
improper hydrology, changes in soil characteristics or other environmental conditions, and/or differences in 
genetic suitability of commercially available black maple saplings or seedlings (if available) – could impair the 
success of any planted stock.  As a result, replanting efforts would not reliably result in lessening the impacts 
of the remedial construction activities on the local population where a significant portion of the population 
would be affected.   
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Table U-3. Assessment of Take of Black Maple under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No take due to no remediation activities. NA 
SED 2 No take due to monitored natural recovery 

only. 
NA 

SED 3 
through 
SED 9 

Yes.  These alternatives would affect 
between 2 and 5 acres of Priority Habitat, 
including suitable floodplain habitat for this 
species (due to access road/staging areas 
construction).  They would also impact 
4,400 linear feet (lf) of riverbank within 
Priority Habitat.  These activities would 
cause direct mortality of any black maple 
specimens within the affected areas plus 
removal of seed bank. 

Unlikely. Although access road/staging 
area construction would occur within this 
species’ preferred floodplain forest habitat, 
impacts to that preferred habitat would 
amount to only 3 to 4% of the total Priority 
Habitat, along with the additional 4,400 lf 
riverbank stabilization/remediation.  
Assuming that black maples are distributed 
throughout the Priority Habitat, this level of 
impact is unlikely to affect a significant 
portion of the local black maple population. 

SED 10 Unlikely.  This alternative would impact 
only 0.3 acre of mapped Priority Habitat 
(less than 1%), and riverbank impacts 
would be considerably reduced (only 
800 lf).  

No.  This alternative would alter less than 
1% of the total Priority Habitat.   
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Table U-4. Assessment of Take of Black Maple under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No take due to no remediation work. NA 

FP 2, FP 3,  
and FP 9 

Yes.  These alternatives would involve soil 
removal or access road/staging area 
construction within 5 acres of the mapped 
Priority Habitat, primarily within transitional 
floodplain forest highly suitable to support 
this species.  These activities would 
directly impact any black maple specimens 
present in the affected areas and remove 
or destroy the seed bank of this species.  

Possibly.  These alternatives would impact 
8-9% of the black maple Priority Habitat 
and 17% of the transitional floodplain 
forest within that mapped Priority Habitat.  
It is possible that this could result in an 
impact to a significant portion of the local 
population.  

FP 4, FP 6, 
FP 7, and 

FP 8  

Yes.  These alternatives would involve soil 
removal or access road/staging area 
construction within 7 to 10 acres of the 
mapped Priority Habitat, primarily within 
transitional floodplain forest highly suitable 
to support this species.  These activities 
would directly impact any black maple 
specimens present in the affected areas 
and remove or destroy the seed bank of 
this species.  

Yes.  These alternatives would impact 12% 
to 18% of the total Priority Habitat and 28% 
to 41% of the transitional floodplain forest 
within that mapped Priority Habitat, which 
is preferred habitat for this species  This 
level of activity would impact a significant 
portion of the local population. 

FP 5 Likely.  Work would occur within less than 
one acre of the black maple Priority 
Habitat; however, this could still remove 
the seed bank and directly impact any 
plants within the footprint of the work.  

No. This alternative would affect only 1% 
of the Priority Habitat.  
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Table U-5. Assessment of Take of Black Maple under Combination of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 
SED 3/FP 3 Yes.  This combination would impact 

approximately 6 acres of Priority Habitat, 
with floodplain impacts primarily within 
transitional floodplain forest, which is 
preferred habitat for this species.  
Riverbank stabilization along 4,400 linear 
feet (lf) of bank that provides habitat for 
black maple would add to these impacts.  
Remedial construction work in these 
areas would directly impact any black 
maple specimens present in the affected 
areas and remove or destroy the seed 
bank of this species.     

Likely.  This combination would affect 
11% of the total Priority Habitat and 17% 
of the transitional floodplain forest within 
that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 4,400 lf of riverbank 
habitat.  This would likely impact a 
significant portion of the local population. 

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  These combinations would impact 
approximately 10 to 13 acres of Priority 
Habitat, with floodplain impacts primarily 
within transitional floodplain forest which 
is preferred habitat for this species.  
Riverbank stabilization along 4,400 lf of 
bank that provides habitat for black maple 
would add to these impacts.  Remedial 
construction work in these areas would 
directly impact any black maple 
specimens present in the affected areas 
and remove or destroy the seed bank of 
this species.     

Yes.  These combinations would affect 17 
to 23% of the total Priority Habitat and 28 
to 41% of the transitional floodplain forest 
within that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 4,400 lf of riverbank 
habitat.  These impacts would be 
widespread and would impact a 
significant portion of the local population. 

SED 10/FP 9 Yes.  This combination would impact 
approximately 5 acres of Priority Habitat, 
with floodplain impacts primarily within 
transitional floodplain forest which is 
preferred habitat for this species.  
Riverbank stabilization along 800 lf of 
bank that provides habitat for black maple 
would add to these impacts, although 
causing substantially less effect on that 
habitat than the other combinations of 
alternatives.  Remedial construction work 
in these areas would directly impact any 
black maple specimens present in the 
affected areas and remove or destroy the 
seed bank of this species. 

Possibly.  This combination would affect 
9% of the total Priority Habitat and 17% of 
the transitional floodplain forest within 
that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 800 lf of riverbank 
habitat.  This could impact a significant 
portion of the local population.    
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V. Bristly Buttercup (Ranunculus pensylvanicus)  
MESA Assessment 

V-1. Summary of Species Life Cycle and Habitat Requirements 

Bristly buttercup (Ranunculus pensylvanicus) is an annual or short-lived perennial member of the buttercup 
family (Ranunculaceae).  Bristly buttercup is a Species of Special Concern under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Plants develop from a fibrous root system.  Stiff, bristly, 
spreading hairs cover the tall stems (1 to 2.25 ft) and give the stems a distinctive pubescence.  The small (0.6 
to 0.8 cm wide), pale yellow flowers are composed of 5 egg-shaped petals which become whitish with age.  
Leaves  are alternate, toothed, and deeply lobed.  The achenes (small dry fruits) are arranged in short 
cylindrical heads.   

The bristly buttercup is not typically capable of spreading via root expansion, but is able to colonize a variety 
of habitats via seed dispersal by water and wildlife.  Suitable habitats for colonization include marshes, bogs, 
moist clearings, wet woods, stream banks, and ditches under open to filtered sunlight.   Bristly buttercup 
frequently inhabits disturbed river banks and managed wetland communities in utility corridors.  
Massachusetts populations have been documented in emergent marshes, vernal pools, seasonally flooded 
riverbanks, wet swales, shrub swamps, and openings in floodplain forests on alluvial soils.  Bristly buttercup 
populations are currently known to occur in Berkshire, Franklin, Hampden, Hampshire, and Worcester 
Counties.   

V-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the bristly buttercup occurs in two 
locations in Reach 5, as illustrated in Figure V-1 at the end of this section.  The first area is approximately 29 
acres in size and is confined to the central portion of Reach 5A to the west of the Housatonic River.  This area 
contains riverbank and a diversity of floodplain habitats conducive to the growth of the bristly buttercup, 
including floodplain forests, wet meadows, shallow emergent marshes, and shrub swamps.  The second 
location consists of two small areas (each less than 0.5 acre in size) of mapped Priority Habitat located 
outside of the river channel along the east and west banks of the Housatonic River in the lower portion of 
Reach 5C.   This second area contains riverbank and shallow backwater habitat, as well as surrounding shrub 
swamp and transitional floodplain forest habitat.  There is no bristly buttercup Priority Habitat mapped in 
Reaches 6, 7 or 8.   

Based on the current Priority Habitat mapping and the characteristics of the bristly buttercup, the local 
population of the bristly buttercup is considered to consist of the plants (and seeds or other propagules) of this 
species present in all of the mapped Priority Habitat in the above-described locations within Reach 5.  
Although these two occurrences are at different ends of Reach 5, roughly seven miles apart, seed dispersal 
over this distance is possible via river water, given the lack of significant constrictions or disruptions in river 
flow over this stretch of the Housatonic.  These two areas of Priority Habitat together total approximately 30 
acres in size.   

NHESP indicated in its May  2009 comments that ”four distinct occurrences” of this species are present in 
“the entire ROR,” and that “there are other populations outside of the ROR but within the Housatonic River 
Basin.”  However, the 2010 Priority Habitat mapping provided by NHESP includes, as described above, only 
two locations mapped within Reach 5 of the Housatonic and none mapped in Reaches 6, 7, or 8.  Based on 
review of NHESP’s most recent available mapping, there does not appear to be any other local population or 
subpopulation of bristly buttercup within the Rest of River between the Confluence and Rising Pond Dam.  If 
there are other occurrences of bristly buttercup below the Rising Pond Dam, they would be even farther away 
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from the populations in Reach 5, and seeds would not likely be transported by flowing water from Reach 5 to 
such distant locations downstream given the numerous constrictions or disruptions in river flow.  

Because, as described above, the bristly buttercup is able to grow successfully in many different wetland and 
floodplain habitats, it could potentially be found within any of the habitat types which have been mapped by 
NHESP (other than any strictly aquatic habitat in Reach 5A), and most of the mapped Priority Habitat is 
suitable for this species. In addition, due to the annual nature of this species, plants may not always occur in 
the same areas from year to year.  Accordingly, it is assumed that this species is broadly distributed 
throughout the mapped Priority Habitat. 

V-3. Impacts of Remedial Alternatives on Bristly Buttercup Habitat 

V-3-1.  Impacts to Bristly Buttercup Habitat from Individual Sediment and Floodplain Alternatives  

Table V-1 summarizes the areal extent of work within bristly buttercup Priority Habitat for all identified 
individual remediation alternatives.  SED 1 involves no construction activities and SED 2 is limited to 
monitored natural recovery (MNR).  SED 3 through SED 9 would each impact almost 1 acre of Priority Habitat 
in Reaches 5A and 5C for remediation, and SED 3 through SED 8 would impact an additional 1.6 acres for 
access road/staging area construction in Reach 5A.  SED 10 would have a lesser impact (0.2 acre), in 
Reach 5A only.  In addition, SED 3 through SED 9 would involve approximately 4,100 linear feet of riverbank 
stabilization/remediation within Priority Habitat in Reach 5A, and SED 10 would involve approximately 900 
linear feet of riverbank stabilization/remediation within such habitat.  

Given the assumed broad distribution of bristly buttercup throughout the Priority Habitat, these activities 
(excluding any limited activities in purely aquatic habitat in Reach 5A) would adversely affect the plants and 
seed bank in these areas.  For example, the riverbanks provide suitable conditions for the growth of this 
species, particularly in streamside seep areas that are partially open to sunlight.  Riverbank 
stabilization/remediation within Priority Habitat would either remove or cover any bristly buttercup plants or 
seeds, resulting in direct mortality or prevention of seed germination.  Alteration of backwater areas, such as 
those present in mapped bristly buttercup habitat in Reach 5C, which are shallow enough to establish 
emergent vegetation or drain sufficiently during low water periods to expose mudflat habitat, are also suitable 
for the growth of this species and would be impacted under SED 3 through SED 9.  Under SED 3 through 
SED 8, the access roads and staging areas would be located in suitable habitat for this species.  As the bristly 
buttercup is principally an annual species, or short-lived perennial, the species may not occur in the same 
place from year to year, so that even if adjustment of access road and staging area locations for these 
alternatives within the Priority Habitat were feasible, the construction of access roads and staging areas could 
impact locations where bristly buttercups are growing or could be growing. 

FP 1 involves no construction-related activity. Vegetation removal and soil excavation in all other floodplain 
alternatives, together with access road/staging area construction, would cause varying levels of impact in 
bristly buttercup mapped habitat, ranging from less than 1 acre under FP 2 and FP 9 to 21 acres under FP 7.  
FP 5 through FP 8 would impact Priority Habitat in Reach 5A and Reach 5C; the other floodplain alternatives 
would impact the mapped habitat only in Reach 5A.  Floodplain impacts would occur in emergent marshes, 
wet meadows, shrub swamps, red maple swamps, and transitional floodplain forest habitats, all of which are 
suitable for bristly buttercup, and would cause direct mortality to any bristly buttercup plants within the work 
area, as well as remove or destroy any available seed bank within the soil.  Any imported soil would not 
contain viable seed of this plant species.  Moreover, areas disturbed by these activities are highly vulnerable 
to colonization by invasive plants, which are likely to out-compete the bristly buttercup. 
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Table V-1. Impacts to Bristly Buttercup Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 4 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 5 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 6 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 7 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 8 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 
SED 9 0.3 -- 0.6 -- 0.9 -- -- -- -- 0.0 0.9 3% 
SED 10 0.2 -- -- -- 0.2 0.0 -- -- -- 0.0 0.2 <1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 0.5 -- -- -- 0.5 0.2 -- -- -- 0.2 0.8 3% 
FP 3 2.2 -- -- -- 2.2 0.9 -- -- -- 0.9 3.1 10% 
FP 4 6.0 -- -- -- 6.0 0.9 -- -- -- 0.9 6.9 23% 
FP 5 3.9 -- 0.1 -- 4.0 0.7 -- 0.0 -- 0.7 4.7 16% 
FP 6 13.4 -- 0.2 -- 13.6 0.3 -- 0.0 -- 0.3 13.9 46% 
FP 7 20.2 -- 0.2 -- 20.4 0.4 -- 0.0 -- 0.4 20.8 69% 
FP 8 6.8 -- 0.1 -- 6.8 0.9 -- -- -- 0.9 7.7 26% 
FP 9 0.5 -- -- -- 0.5 0.4 -- -- -- 0.4 0.9 3% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 4,141 linear feet of 
riverbank stabilization/remediation within bristly buttercup Priority Habitat and SED 10 would require 880 linear 
feet of riverbank stabilization/remediation within bristly buttercup Priority Habitat.   

V-3-2.  Impacts to Bristly Buttercup Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bristly buttercup.  Those impacts are shown in Table V-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bristly buttercup would vary widely among these combinations, ranging from 
approximately 1 acre (4% of the Priority Habitat) under SED 10/FP 9 to approximately 21 acres (71% of the 
Priority Habitat) under SED 8/FP 7.  In addition, all of these alternative combinations except for SED 10/FP 9 
would require approximately 4,100 linear feet of riverbank stabilization/remediation within bristly buttercup 
Priority Habitat; SED 10/FP 9 would require approximately 900 linear feet of riverbank 
stabilization/remediation within bristly buttercup Priority Habitat.  These combinations would cause direct 
mortality to any bristly buttercup plants growing in the work areas and a reduction in the seed bank of this 
species within the PSA.   
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Table V-2. Impacts to Bristly Buttercup Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combinations 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 

SED 3/FP 3 2.5 -- 0.6 -- 2.1 5.2 17% 
SED 5/FP 4 6.4 -- 0.6 -- 1.7 8.7 29% 
SED 6/FP 4 6.4 -- 0.6 -- 1.7 8.7 29% 
SED 8/FP 7 20.5 -- 0.7 -- 0.2 21.4 71% 
SED 9/FP 8 7.1 -- 0.6 -- 0.9 8.6 28% 

SED 10/FP 9 0.7 -- -- -- 0.4 1.1 4% 
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 would 
require 4,141 linear feet of riverbank stabilization/remediation within bristly buttercup 
Priority Habitat.  SED 10/FP 9 would require 880 linear feet of riverbank 
stabilization/remediation within bristly buttercup Priority Habitat. 

 

V-3-3.  Impacts to Bristly Buttercup Habitat from Treatment/Disposition Alternatives  

There would be no impacts to bristly buttercup Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

V-4. Assessment of Take of Bristly Buttercup  

The attached tables – Table V-3 for the sediment alternatives, Table V-4 for the floodplain alternatives, and 
Table V-5 for the selected combinations of sediment/floodplain alternatives – identify for each alternative (or 
combination): (a) whether a take would occur and the type of take; and (b) whether any take would be likely to 
impact a significant portion of the local population of this species. 

As shown in Table V-3, all sediment alternatives except for SED 1 and SED 2 would result in a take of the 
bristly buttercup.  SED 3 through SED 9 would involve riverbank stabilization/remediation that would impact 
approximately 4,100 linear feet of riverbank within the mapped Priority Habitat in Reach 5A, killing any bristly 
buttercup plants present in the work area and removing or rendering unviable any seed bank present in the 
area.  SED 3 through SED 9 would also impact shallow backwater in mapped habitat in Reach 5C, and 
SED 3 through SED 8 would impact mapped floodplain habitat in Reach 5A for access roads and staging 
areas.  The activities in these areas would likewise result in a take by causing direct mortality to plants in the 
affected areas and removal or destruction of seeds.  SED 10 impacts would be limited to the 
stabilization/remediation of approximately 900 linear feet of riverbank within the mapped Priority Habitat in 
Reach 5A; however, these banks are suitable habitat for this species and therefore a take would still occur via 
the loss of plants or seed bank for this species.   

Given the extent of their effects on suitable bristly buttercup habitat, it is possible that SED 3 through SED 8 
would impact a significant portion of the bristly buttercup local population.  Overall, these alternatives would 
impact 8% of the total Priority Habitat in Reach 5, along with a substantial length of riverbank in Reach 5A.  In 
Reach 5C, these sediment alternatives would impact approximately 60% of the mapped bristly buttercup 
habitat, including most (0.6 of 0.7 acre) of the shallow backwater habitat on the northeastern side of the 
Housatonic River.  SED 9 would have similar riverbank and backwater impacts in the bristly buttercup Priority 
Habitat as SED 3 through SED 8, but would not alter any of the floodplain for access roads and staging areas 
and would affect only 3% of the overall mapped Priority Habitat.   Therefore, this alternative would not impact 
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a significant portion of the local population.  SED 10 would not impact a significant portion of the local 
population, as only about 900 linear feet of bank would be stabilized within the Priority Habitat, and less than 
1% of the total Priority Habitat would be impacted. 

As shown in Table V-4, all of the individual floodplain alternatives except FP 1 would result in a take of the 
bristly buttercup by causing direct mortality of any bristly buttercup specimens present in the affected areas 
and removal or destruction of seed bank in those areas, affecting areas of mapped Priority Habitat ranging 
from approximately 1 acre under FP 2 and FP 9 to approximately 21 acres under FP 7.   

FP 2 and FP 9 would have relatively minor impacts, affecting approximately 3% of the total mapped Priority 
Habitat, and therefore would not impact a significant portion of the local population.  FP 3 and FP 5, which 
would impact approximately 10% and 16% of the total Priority Habitat, respectively, could potentially impact a 
significant portion of the local population, as most of the altered areas are suitable to support the bristly 
buttercup.  The remaining floodplain alternatives would have substantial effects on mapped Priority Habitat 
(ranging from approximately 23% of the total Priority Habitat for FP 4 to approximately 69% for FP 8), and 
accordingly these alternatives would impact a significant portion of the local bristly buttercup population   

As shown in Table V-5, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1, which involves no construction activity) would result in a take of the bristly buttercup, for 
reasons similar to those discussed above for the individual sediment and floodplain alternatives.  Among the 
combined alternatives, SED 10/FP 9, which would alter only 4% of the total mapped habitat and would have 
substantially reduced riverbank impacts (approximately 900 linear feet) would not impact a significant portion 
of the local bristly buttercup population.  The remaining combinations of sediment and floodplain alternatives 
would alter between 17% and 71% of the mapped bristly buttercup habitat and an extensive length 
(approximately 4,100 linear feet) of riverbank within Priority Habitat.  In addition, under these combinations, 
most of the Reach 5C Priority Habitat area would be remediated.  These effects would be sufficient to impact 
a significant portion of the local bristly buttercup population.  

Efforts to reseed or replant areas where bristly buttercup plants were removed would not eliminate the takes.  
Nor would they change the above conclusions regarding the extent of population impacts.  To begin with, the 
annual nature of this plant would in itself make any restoration or monitoring of this species difficult.  
Moreover, numerous factors – including invasive species proliferation, improper hydrology, changes in soil 
characteristics or other environmental conditions, and/or differences in genetic suitability of commercially 
available bristly buttercup seed or plants – could impair the success of any plantings.  As a result, any 
reseeding or replanting efforts would not result in lessening the impacts of the remedial construction activities 
on the local population where a significant portion of that population would be affected.  

References: 

NHESP.  2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as published 
in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
Program. Westborough, MA. 

NHESP.  2008.  Bristly Buttercup (Ranunculus pensylvanicus) Fact Sheet. Natural Heritage and Endangered 
Species Program, Westborough, MA. 

United States Department of Agriculture. Natural Resources Conservation Service Website 
http://plants.usda.gov/  

Woodlot Alternatives, Inc.  2002.  Ecological Characterization of the Housatonic River. 
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Table V-3. Assessment of Take of Bristly Buttercup under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to monitored natural recovery 
only.  NA 

SED 3 
through 
SED 8 

Yes.  The stabilization/remediation of 
approximately 4,100 linear feet (lf) of 
riverbank within Priority Habitat in 
Reach 5A, along with the approximately 
1.6 acres of impact to floodplain habitats 
due to access road/staging area 
construction in Reach 5A and impacts to 
most (0.6 out of 0.7 acre) of the shallow 
backwater in Reach 5C, would cause a 
take of this species through direct mortality 
to plants in affected areas and removal or 
destruction of seed bank of this species.   

Possibly.  Although these alternatives 
would impact only 8% of the total Priority 
Habitat, they would include an extensive 
length of riverbank stabilization/ 
remediation (~ 4,100 lf) in Priority Habitat 
in Reach 5A and would impact most of the 
mapped habitat in Reach 5C, making it 
possible that these activities would impact 
a significant portion of the local population. 
 
 

SED 9 Yes.  The stabilization/remediation of 
approximately 4,100 lf of riverbank within 
Priority Habitat in Reach 5A, as well as the 
impacts to most of the shallow backwater 
in Reach 5C, would result in a take of this 
species through direct mortality to plants in 
affected areas and reduction of seed bank 
of this species.   

No.  Although SED 9 would affect ~ 4,100 
lf of riverbank in Priority Habitat in Reach 
5A and the backwater in Reach 5C, it 
would not impact floodplain habitat in 
Reach 5A for access road/staging area 
construction, and would affect only 3% of 
the total Priority Habitat.  

SED 10 Yes.  Although this alternative would have 
limited impacts on Priority Habitat, 
consisting primarily of approximately 900 lf 
of riverbank remediation in Reach 5A, that 
habitat is still suitable for the bristly 
buttercup; and hence this alternative could 
result in direct mortality or a reduction of 
seed bank of this species.  

No.  SED 10 would impact less than 1% of 
the total Priority Habitat and would require 
stabilization of only about 900 lf of 
riverbank within the Priority Habitat.    
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Table V-4. Assessment of Take of Bristly Buttercup under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 1 acre of 
suitable bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

No.  These alternatives would impact only 
3% of the total Priority Habitat for this 
species.  

FP 3 and 
FP 5 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 3 to 5 acres 
of mapped bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

Possibly.  These alternatives would impact 
approximately 10% and 16% of the total 
Priority Habitat for this species, 
respectively, all of which appears suitable 
for bristly buttercup.  
 

FP 4,FP 6, 
FP 7, and 

FP 8 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 7 to 21 acres 
of mapped bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

Yes.  These alternatives would impact 
between 23% and 69% of the Priority 
Habitat for this species, all of which 
appears suitable for bristly buttercup.  

 

 

 

 



Bristly Buttercup 
MESA Assessment            

 V-8 October 2010 

Table V-5. Assessment of Take of Bristly Buttercup under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  These alternative combinations 
would impact approximately 5 to 21 
acres of backwater, floodplain, and 
wetland habitats and approximately 
4,100 lf of riverbank habitat, most of 
which constitute suitable habitat for this 
species.  The work in these areas would 
result in a take by causing direct 
mortality to plants in affected areas and 
removal or destruction of seed bank in 
those areas.    

Yes.  These alternative combinations 
would impact between 17% and 71% of 
the total Priority Habitat, including almost 
the entire mapped habitat in Reach 5C.  In 
addition the combinations would require 
stabilization/remediation of 4,100 lf of 
suitable riverbank habitat.  These impacts 
would be sufficient to affect a significant 
portion of the local population.  

SED 10/FP 9 Yes. This alternative combination would 
impact 0.7 acre of suitable floodplain 
habitat and approximately 900 lf of 
riverbank.  Although these impacts are 
limited, the work in these areas would 
result in a take by causing direct 
mortality to plants in affected areas and 
removal or destruction of seed bank in 
those areas.    

No.  This combination would affect only 
4% of the total mapped habitat and would 
have substantially reduced riverbank 
impacts (900 lf).  Moreover, under this 
combination, no impacts would occur 
within the Reach 5C Priority Habitat for 
this species. 
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W. Bur Oak (Quercus macrocarpa) MESA Assessment 

W-1. Summary of Species Life Cycle and Habitat Requirements 

Bur oak, or mossy-cup oak (Quercus macrocarpa), is a tree that is a member of the beech family (Fagaceae).  
It is a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 
2008).  Mature trees reach heights of up to 160 feet (50 m).  The acorn of the bur oak is large (1 to 1.5 inches 
long) with a deep, saucer-shaped cup with a fringe-like edge.  Bur oak trees start to bear fruit at about 35 
years of age and produce heavy seed crops every 2 to 3 years.  Bur oak occurs in several habitats including 
forested fens, forested swamps, floodplain forests influenced by calcareous (alkaline or basic) seepage water, 
and in mesic to wet sites in shady areas subject to seasonal flooding.  Current records for bur oak specimens 
in Massachusetts are confined to Berkshire County except for a single occurrence in Hampshire County.   

W-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from NHESP, Priority Habitat of the bur oak occurs 
throughout Reaches 5B, 5C, and 6.  The habitat begins from the extreme downstream section of Reach 5B 
and runs throughout Reach 5C, and in Reach 6 near the north, south and east shores of Woods Pond.  The 
mapped Priority Habitat for this species in Reaches 5 and 6 is shown on Figure W-1 at the end of this section.  
The overall mapped Priority Habitat between the Confluence and Woods Pond covers a total of 454 acres, of 
which 250 acres are located within the lateral boundaries of the PSA.  The mapped Priority Habitat in 
Reaches 5 and 6 consists of mostly (>75%) floodplain forest; however, it also includes various other natural 
communities, including shallow emergent marshes, deep emergent marshes, wet meadows, and shrub 
swamps.   

Approximately 24 additional acres of mapped Priority Habitat occur in two locations within Reach 7 between 
the Willow Mill Dam and South Street in Stockbridge, Massachusetts, as shown on Figure W-2.  The first area 
is located on the southern side of the Housatonic River within floodplain forest habitat and is approximately 23 
acres in size.  The second area is less than 1 acre in size and is located to the north of the river in forested 
habitat approximately 1,000 feet outside of the Housatonic River floodplain. 

Based on the Priority Habitat mapping, the characteristics of the bur oak, distances between mapped areas, 
and ecological factors in the intervening areas, three distinct populations of bur oak have been identified and 
evaluated in this assessment.  In Reaches 5 and 6, the bur oaks (and any of its propagules) within the entire 
454 acres of Priority Habitat in Reaches 5B, 5C and 6 constitute a single local population.  Those within the 
23-acre bur oak Priority Habitat to the south of the Housatonic River in Reach 7 constitute a distinct local 
population given that this area is over 8 miles downstream from the local population in Reaches 5 and 6, and 
there are several impoundments and other cultural features (e.g., developed areas, road crossings, etc.) that 
would limit the distribution of bur oak downstream over this 8-mile distance.  The bur oaks within the Priority 
Habitat area in Reach 7 to the north of the river also constitute a separate local population given its location 
outside of the Housatonic River floodplain.   

For each of these populations, although bur oak does not utilize aquatic habitats, the distribution of bur oak 
trees in the floodplain within mapped Priority Habitat was assumed for this assessment to be uniform across 
that floodplain habitat, since there is no available information indicating a greater density of those trees in 
particular portions of that habitat and most of the mapped floodplain habitat appears suitable for the growth of 
bur oak.   
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W-3. Impacts of Remedial Alternatives on Bur Oak Habitat 

W-3-1. Impacts to Bur Oak Habitat from Individual Sediment and Floodplain Alternatives 

Table W-1 summarizes the areal extent of work within bur oak habitat for all the remedial alternatives in 
Reaches 5 and 6.  SED 1 involves no action, and SED 2 is limited to monitored natural recovery (MNR).  
SED 3 through SED 10 all involve various levels of remedial impacts through sediment removal, thin-layer 
capping, or engineered capping within riverine and backwater habitats.  SED 3 remedial activities would 
impact approximately 5 acres of mapped habitat in Reaches 5C and 6; SED 4 through SED 9 would impact 
10 to 16 acres of mapped habitat in Reaches 5 and 6.  SED 10 remedial impacts would be significantly 
reduced and would only impact approximately 1 acre of mapped Priority Habitat.  In addition, SED 3 through 
SED 9 would each involve approximately 1,300 linear feet of riverbank stabilization within Priority Habitat 
along Reach 5B.  SED 10 would not impact any riverbanks within bur oak Priority Habitat.  Though sediment 
removal and capping activities would occur throughout Priority Habitat, they are unlikely to have a direct effect 
on bur oak since the river channel and other open water areas are not considered suitable habitat for this 
species.  Riverbank remediation, as would occur within the Reach 5B portion of the Priority Habitat under 
SED 3 through SED 9, has greater potential to result in direct impacts to bur oak than the in-river remediation; 
however, these impacts would be small and would only impact approximately 1,300 linear feet of bank within 
mapped Priority Habitat.   

SED 3 through SED 10 would alter an additional 3 to 4 acres of Priority Habitat through the construction of 
access roads and staging areas.  These activities would occur within the floodplain and therefore would result 
in the greatest potential adverse impact to the habitat of the bur oak.  In addition, the construction of access 
roads and staging areas would remove or destroy any bur oak acorns present in the soil in those areas, which 
would reduce the repository of this species’ seed bank within the PSA.  Moreover, the disturbed conditions in 
these areas would facilitate the colonization of invasive plant species, which would likely out-compete bur oak 
following removal of the roads and staging areas.  

FP 1 consists of no action.  FP 2 through FP 7 would impact the bur oak population by altering suitable 
habitat throughout the floodplain, including forested swamps and floodplains.  Overall impacts within the 
floodplain would result from soil removal as well as access road/staging area construction.  FP 2 and FP 9 
would impact less than 1 acre and 3 acres of Priority Habitat, respectively.  The impacts of the other 
floodplain alternatives on this habitat would range from 9 acres for FP 3 to 50 acres for FP 7.  The 
construction activities would likely require removal of any bur oak trees in the affected areas.  In addition, 
these activities would remove or destroy any bur oak acorns present in the soil in the affected areas, reducing 
the repository of this species’ seed bank within the PSA and thereby adversely affecting the long-term viability 
of this species along the Housatonic River.  The non-indigenous soil used for backfill would not contain bur 
oak acorns, and thus would not contribute to the re-growth of this species.  Moreover, the disturbed conditions 
resulting from the remediation and supporting activities would facilitate the colonization of invasive plant 
species, and these are likely to have a competitive advantage over bur oak following remedial activities. 

None of the sediment or floodplain alternatives would have any impact on any part of the mapped Priority 
Habitats for bur oak in Reach 7. 
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Table W-1. Impacts to Bur Oak Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 1.9 2.8 4.7 -- 0.3 2.7 -- 3.0 7.7 2% 
SED 4 -- 0.1 6.6 2.8 9.5 -- 0.3 2.9 -- 3.2 12.7 3% 
SED 5 -- 0.1 6.6 2.8 9.5 -- 0.3 2.9 -- 3.2 12.7 3% 
SED 6 -- 0.1 10.1 2.8 13.0 -- 0.3 3.4 0.3 4.1 17.1 4% 
SED 7 -- 0.1 10.1 2.8 13.0 -- 0.3 3.4 0.3 4.1 17.1 4% 
SED 8 -- 0.1 13.1 2.8 16.0 -- 0.3 3.4 0.3 4.1 20.1 4% 
SED 9 -- 0.1 10.0 2.8 12.9 -- -- 3.4 0.3 3.8 16.7 4% 
SED 10 -- -- -- 1.4 1.4 -- -- 3.4 0.3 3.7 5.2 1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- 0.3 0.1 0.5 -- -- 0.3 0.1 0.4 0.9 <1% 
FP 3 -- 0.8 4.3 0.2 5.3 -- 0.9 2.7 0.4 4.0 9.3 2% 
FP 4 -- 0.8 8.2 0.2 9.3 -- 1.1 3.3 0.4 4.8 14.1 3% 
FP 5 -- 0.5 16.4 0.5 17.3 -- 1.0 4.2 0.6 5.8 23.1 5% 
FP 6 -- 0.8 35.5 1.1 37.3 -- 1.0 5.2 0.2 6.4 43.7 10% 
FP 7 -- 0.9 41.6 1.9 44.5 -- 1.0 4.1 0.5 5.6 50.1 11% 
FP 8 -- 0.8 18.3 0.5 19.6 -- 1.1 5.0 0.3 6.4 26.0 6% 
FP 9 -- 0.8 0.6 0.2 1.5 -- 0.1 1.3 0.1 1.5 3.0 <1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 1,307 linear feet of 
riverbank stabilization/remediation within bur oak Priority Habitat. 

 

W-3-2.  Impacts to Bur Oak Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bur oak.  Those impacts are shown in Table W-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bur oak would vary greatly among these combinations, ranging from approximately 8 
acres (2% of the Priority Habitat) under SED 10/FP 9 to approximately 68 acres (15% of the Priority Habitat) 
under SED 8/FP 7.  However, given that activities within aquatic riverine habitat would not directly affect the 
bur oak’s preferred habitat, the principal impacts would result from floodplain soil removal and access 
road/staging area construction in the floodplain.  These floodplain activities would affect various amounts of 
suitable floodplain habitat within the Priority Habitat – approximately 6acres under SED 10/FP 9, 12 acres 
under SED 3/FP 3, 16-17 acres under SED 5/FP 4 and SED 6/FP 4, 29 acres under SED 9/FP 8, and 53 
acres under SED 8/FP 7.  In addition, the approximately 1,300 linear feet of riverbank 
stabilization/remediation in bur oak Priority Habitat under all of the combinations of alternatives except 
SED 10/FP 9 would also impact suitable bur oak habitat. 



Bur Oak 
MESA Assessment     

 W-4 October 2010 

Table W-2. Impacts to Bur Oak Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres)

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 0.8 6.1 3.0 6.3 16.3 4% 
SED 5/FP 4 -- 0.9 14.9 3.0 6.8 25.6 6% 
SED 6/FP 4 -- 0.9 18.3 3.0 8.0 30.3 7% 
SED 8/FP 7 -- 1.0 53.8 4.7 8.4 67.9 15% 
SED 9/FP 8 -- 0.9 28.3 3.3 9.4 41.9 9% 

SED 10/FP 9 -- 0.8 0.6 1.6 4.8 7.7 2% 
 

None of the combinations of sediment and floodplain alternatives would impact mapped Priority Habitat for 
bur oak in Reach 7. 

W-3-3.  Impacts to Bur Oak Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition (TD) alternatives for removed sediment and soil on the Priority 
Habitat of bur oak have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table W-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-
water CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  Such impacts 
would range from less than 1 acre (use of the smaller CDF area in Woods Pond) to approximately 4 acres 
(use of combination of larger Woods Pond CDF area plus backwater BWL_07).  This work would occur in 
open water habitats which are not likely to be utilized by this species. Thus, impacts to backwaters and 
Woods Pond under TD 2 are not expected to have a direct impact on bur oak.  However, there is a potential 
for this work to alter the hydrology of the surrounding habitat and therefore indirectly impact this species’ 
habitat.  The extent of the alteration from surrounding hydrologic changes cannot be defined at this time 

TD 3, TD 4 and TD 5 would have no impact on bur oak habitat, since none of the identified locations for an 
Upland Disposal Facility or for a chemical extraction or thermal desorption facility is within the mapped Priority 
Habitat for this species.  

Table W-3. Impacts to Bur Oak Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition 
Location Extent of Impact (acres)  

TD 2 

BWL_ 07 2.5 (Reach 5C) 
BWL_ 09 1.7 (Reach 5C) 

Woods Pond A 0.7 (Reach 6) 
Woods Pond B 1.4 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road None 
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W-4.  Assessment of Take of Bur Oak 

The attached tables – Table W-4 for the sediment alternatives, Table W-5 for the floodplain alternatives, 
Table W-6 for the selected sediment/floodplain alternatives, and Table W-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  These tables and the discussion below relate only to the population of bur oak in Reaches 5 and 6, 
since none of the remedial alternatives would have any impact on either of the bur oak populations in 
Reach 7.  

As shown in Table W-4, SED 3 through SED 10 would result in a take of bur oak due to work in mapped 
Priority Habitat.  Overall, the impacts of these alternatives would be relatively minor (affecting 1% to 4% of the 
mapped Priority Habitat), and remedial actions associated with the removal and/or capping of river bottom 
sediments in the river channel itself would not impact bur oak individuals as the species occurs in forested 
swamp, floodplain forest, and bottomland habitats subject to spring flooding.  However, riverbank 
stabilization/remediation in Reach 5B and construction of access roads and staging areas in the floodplain 
would remove all or portions of the bur oak present in those areas and remove or destroy the acorns in the 
area, reducing the seed bank.  Under SED 3 through SED 9, riverbank stabilization/remediation would alter 
approximately 1,300 linear feet of bank and access roads and staging areas would alter an additional 3 to 4 
acres within the bur oak Priority Habitat.  SED 10 would not involve any riverbank stabilization/remediation but 
would alter approximately 4 acres of Priority Habitat through the construction of access/staging areas.  Based 
on the assumption of uniform distribution of bur oak throughout the floodplain portion of the Priority Habitat, 
these activities would cause a take of the bur oak in those areas through removal of bur oak trees and 
removal/destruction of acorns.  However, none of the sediment alternatives would have extensive enough 
effects on bur oak habitat to impact a significant portion of the local population. 

As Table W-5 shows, although FP 2 and FP 9 would impact less than 1% of the bur oak mapped Priority 
Habitat, they would result in a take through removal of any bur oak trees and/or acorns in those areas.  FP 3 
through FP 8 would also result in a take of bur oak.  Work under these alternatives would alter between 2% 
and 11% of the mapped Priority Habitat and would occur in suitable habitat for this species.  Soil excavation 
along with access road and staging area construction in these suitable bur oak habitats would result in direct 
mortalities through the removal of trees and saplings.  In addition, these activities would remove or destroy 
the acorns of the bur oak, reducing the repository of this species’ seed bank within the PSA.    

Since FP 2 and FP 9 would affect less than 1% of the bur oak Priority Habitat and FP 3, FP 4. FP 5, and FP 9 
would affect 2% to 6% of that Priority Habitat, none of those alternatives would be expected to impact a 
significant portion of the local population.  FP 6 and FP 7 would impact 10-11% of the bur oak Priority Habitat 
directly, and they are extensive enough (affecting 43-50 acres) that substantial indirect impacts may occur 
due to hydrologic changes and invasive species proliferation.  For example, the disturbed areas would be 
conducive to the colonization of invasive plant species, which are likely to have a competitive advantage over 
bur oak following remedial activities.  Due to the combination of direct impacts to 11-12% of the Priority 
Habitat with such potential indirect effects, it is possible that these alternatives could impact a significant 
portion of the local bur oak population. 

As shown in Table W-6, all of the combinations of sediment and floodplain alternatives involving removal 
would involve a take of the bur oak for similar reasons to those discussed above.  SED 10/ FP 9 would affect 
2% of the mapped Priority Habitat; and SED 3/FP 3, SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8 would affect 
between 4% and 9% of the mapped Priority Habitat, plus approximately 1,300 linear feet of bank within that 
habitat for bank stabilization.  None of these combinations would impact a significant portion of the local 
population.  However, impacts under SED 8/FP 7 rise to 15% of the total Priority Habitat, most of which (53 of 
the 68 impacted acres within Priority Habitat) would occur within floodplain habitat suitable to support the bur 
oak.  The impacts under this alternative are also extensive enough for substantial indirect impacts to occur 
from hydrologic changes and invasive species proliferation that could adversely affect the long-term viability 
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of the local bur oak population.  Accordingly, this alternative combination could impact a significant portion of 
the local bur oak population.  

As shown in Table W-7, only treatment/disposition alternative TD 2 would impact mapped bur oak Priority 
Habitat.  The in-water CDF(s) that would be used under TD 2 would impact approximately 1 to 4 acres of 
Priority Habitat (depending on the location of the CDF(s).  Although the CDF(s) would be constructed in open 
water areas which are not likely to be utilized by this species, they would alter the hydrology of the 
surrounding habitat, and therefore a take might occur.  Although the extent of the alteration from surrounding 
hydrologic changes cannot be defined at this time, it would not be expected to impact a significant portion of 
the local bur oak population.  

It should be noted that the replanting of bur oak in areas where they were removed would not eliminate the 
take, nor would it change the above conclusions regarding the extent of population impacts.  Numerous 
factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, 
improper hydrology, changes in soil characteristics or other environmental conditions, and differences in 
genetic suitability of commercially available plants or seeds – could impair the success of any plantings.  As a 
result, if any of the alternatives (e.g., FP 6 or FP 7) would have a significant impact on the local population, 
replanting efforts would not reliably result in lessening those impacts. 
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Table W-4. Assessment of Take of Bur Oak Under Sediment Alternatives  

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 9 

Yes.  Bur oak does not utilize aquatic habitat.  
However, these alternatives would impact 3 
to 4 acres of Priority Habitat in the floodplain 
for access road/staging area construction and 
approximately 1,300 linear feet of riverbank in 
Priority Habitat for bank stabilization.  Those 
activities would remove bur oak trees and 
remove or destroy acorns in those areas.  

No.  Bur oak does not utilize aquatic habitats; 
access road/staging area impacts would alter 
less than 1% of the Priority Habitat for bur 
oak; and riverbank impacts within the 
mapped Priority Habitat would be minimal. 

SED 10 Yes.  Bur oak does not utilize aquatic 
habitats. However, SED 10 would impact 
approximately 4 acres of Priority Habitat in 
the floodplain for access road/staging area 
construction.  Those activities would remove 
bur oak trees and remove or destroy acorns 
in those areas.   

No.  Bur oak does not utilize aquatic habitats; 
access road/staging area impacts would alter 
less than 1% of the Priority Habitat for bur 
oak; and there are no riverbank impacts 
within bur oak Priority Habitat under this 
alternative 

Note:  This table relates to impacts on bur oak in Reach 5.  None of the sediment alternatives would 
affect any part of the mapped bur oak Priority Habitats in Reach 7. 
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Table W-5. Assessment of Take of Bur Oak Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 & FP 9 Yes.  Soil removal and access road/staging 
area construction would affect less than 1 
acre to 3 acres of Priority Habitat.  Although 
the impacts are very minor, the work would 
occur within suitable floodplain forest habitat 
and would cause direct mortality of trees 
and/or incidental removal/destruction of 
acorns.   

No.  Impacts within Priority Habitat for this 
species under these alternatives are very 
minor and would affect less than 1% of the 
mapped Priority Habitat. 

FP 3 through 
FP 5 and FP 8 

Yes.  Soil removals and access road/staging 
area construction would impact between 9 
and 26 acres of bur oak Priority Habitat.  The 
majority of these activities would occur in 
suitable floodplain forest habitat.  For bur 
oaks in these areas, this work would cause 
direct mortality of trees and/or incidental 
removal/destruction of acorns.  

No.  Impacts within Priority Habitat for this 
species under these alternatives are 
relatively small (2% to 6% of the total 
mapped Priority Habitat area).  Therefore, 
these alternatives are not expected to impact 
a significant portion of the local population.   

FP 6 & FP 7 Yes.  Soil removals and access road/staging 
area construction would impact 43 to 50 
acres of bur oak Priority Habitat.  The 
majority of these activities would occur in 
suitable floodplain forest habitat.  For bur 
oaks in these areas, this work would cause 
direct mortality of trees and/or incidental 
removal/destruction of acorns.  

Possibly.  These alternatives would impact 
10-11% of the bur oak Priority Habitat 
directly, and are extensive enough that 
substantial indirect impacts may occur due to 
hydrologic changes and invasive species 
proliferation.  Due to the combination of direct 
impacts and such potential indirect effects, 
these alternatives could impact a significant 
portion of the local bur oak population. 

Note:  This table relates to impacts on bur oak in Reach 5.  None of the floodplain alternatives would 
affect any part of the mapped bur oak Priority Habitats in Reach 7. 
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Table W-6. Assessment of Take of Bur Oak under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  These combinations would impact 
approximately 16 to 42 acres of Priority 
Habitat (12 to 29 acres of the mapped 
floodplain habitat), as well as 1,300 lf of 
riverbank within that habitat.  For bur oaks in 
these areas, this work would cause direct 
mortality of trees and/or incidental 
removal/destruction of acorns.   

No.  These combinations would impact 4% to 
9% of the Priority Habitat, and the extent of 
affected riverbank within Priority Habitat is 
minimal.  Therefore, these combinations are 
not anticipated to impact a significant portion 
of the local population.   

SED 8/FP 7 Yes.  This combination would impact 
approximately 68 acres of the Priority Habitat 
(approximately 53 acres of the mapped 
floodplain habitat), as well as 1,300 lf of 
riverbank within that habitat.  For bur oaks in 
these areas, this work would cause direct 
mortality of trees and/or incidental 
removal/destruction of acorns.  

Possibly.  This combination would impact 
15% of the Priority Habitat, most of which 
occur within mapped floodplain habitat 
suitable to support the bur oak.  (The extent 
of affected riverbank within Priority Habitat is 
minimal.)  The impacts on mapped floodplain 
habitat and associated work in proximity to 
the Priority Habitat are extensive enough that 
substantial indirect impacts may occur due to 
hydrologic changes and invasive species 
proliferation.  The combination of direct 
impacts and such potential indirect effects 
could result in an impact to a significant 
portion of the local population.   

SED 10/FP 9 Yes. This combination would impact 
approximately 8 acres of Priority Habitat 
(approximately 6 acres of the mapped 
floodplain habitat).  For bur oaks in these 
areas, this work would cause direct mortality 
of trees and/or incidental removal/destruction 
of acorns.   

No.  This combination would impact only 2% 
of the mapped Priority Habitat, and would not 
affect the riverbanks in Priority Habitat.  
Therefore, this combination is not anticipated 
to impact a significant portion of the local 
population.   

Note:  This table relates to impacts on bur oak in Reach 5.  None of these combinations would affect any 
part of the mapped bur oak Priority Habitats in Reach 7.
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Table W-7. Assessment of Take of Bur Oak under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Possibly.  Although the CDF(s) would be 
constructed in open water habitats which are 
not generally utilized by the bur oak, the 
alteration to the hydrology of the surrounding 
habitats as a result of the topographic 
change caused by the CDF(s) may result in a 
take. 

No.  While the extent of the alteration from 
hydrologic changes cannot be defined at this 
time, it would not be expected to adversely 
impact a substantial portion of the local bur 
oak population. 

TD 3 No take due to no impacts. NA 

TD 4/5 No take due to no impacts. NA 

 
Note:  This table relates to impacts on bur oak in Reach 5.  None of the treatment/disposition alternatives 
would affect any part of the mapped bur oak Priority Habitats in Reach 7. 
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X. Crooked-Stem Aster (Symphyotrichum prenanthoides) 
MESA Assessment 

X-1. Summary of Species Life Cycle and Habitat Requirements 

Crooked-stem aster (Symphyotrichum prenanthoides) is an herbaceous perennial reproducing primarily by 
seed, but also asexually by means of its elongated, creeping, rhizomes (Zhang et al., 1999).  Crooked-stem 
aster is a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). 
The above-ground stems are erect or ascending, pubescent (consisting of soft short hairs), and 6 inches to 3 
feet  tall, with a pronounced zigzag pattern along the stems due to sharp bends at the nodes.  Pale blue to 
pale purple flowers are in bloom from August to October.  In Massachusetts, crooked-stem aster occurs in a 
variety of habitats, including exposed gravel and cobble substrates, rich alluvial soils in river floodplain 
forests, thickets, and meadows, riverbanks and streamside seeps, partially wooded swamps, and roadside 
habitats where they may occur under open to semi-open conditions.  All but one of the extant populations 
reported in Massachusetts occur in Berkshire County, where the species is reported at sites along the 
Housatonic, Hoosic, and Green Rivers.   

X-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, two mapped areas of Priority Habitat for crooked-stem 
aster occur in the southern portion of Reach 5B, as shown on Figure X-1 at the end of this section.  The larger 
(approximately 15 acres) area is located in the floodplain of the Housatonic River approximately 1,100 feet 
south of New Lenox Road and to the east of the railroad bed. The areal extent of this mapped Priority Habitat 
includes the river channel, riverbank, contiguous backwater areas adjacent to the river, emergent marsh, wet 
meadow, shrub swamp, and floodplain forest habitat.  A second, smaller mapped Priority Habitat area (less 
than 1 acre) is located in forested habitat at the end of Hutchinson Lane, approximately 1300 feet south of 
New Lenox Road and west of the railroad bed outside of the PSA.  At least one observation of the crooked-
stem aster has been reported along the Housatonic River in Reach 5B within early successional floodplain 
forest south of New Lenox Road (Woodlot 2002).  There is no mapped Priority Habitat for this species 
elsewhere in Reach 5 or in Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping and the characteristics of this species, the local population of the 
crooked stem aster consists of the plants (and seeds or other propagules) of this species present in all of the 
mapped Priority Habitat in the above-described locations identified within Reach 5.  Although the smaller 
mapped area occurs outside of the Housatonic River 100-year floodplain, the two areas are in close enough 
proximity to each other (less than 1000 feet apart) that transport of seeds by air or wildlife between these two 
locations is likely.  Because, as described above, the crooked stem aster is able to grow successfully in many 
different wetland and floodplain habitats, it could potentially be found within any of the habitat types which 
have been mapped by NHESP, and most of the mapped Priority Habitat is suitable for this species.  In 
addition, because this species’ primary means of dispersal is through seed production, distribution of plants 
may vary throughout the mapped habitat from year to year.  Accordingly, it is assumed that this species is 
broadly distributed throughout the mapped Priority Habitat. 

X-3. Impacts of Remedial Alternatives on Crooked-Stem Aster Habitat 

X-3-1. Impacts to Crooked-Stem Aster Habitat from Individual Sediment and Floodplain Alternatives 

Table X-1 summarizes the areal extent of work within crooked-stem aster habitat for all the sediment and 
floodplain alternatives.  SED 1 involves no construction activities, SED 2 is limited to monitored natural 
recovery (MNR), and SED 10 would involve no work in crooked-stem aster Priority Habitat.  SED 3 through 
SED 5 would involve no in-river remediation within crooked-stem aster Priority Habitat; however, there would 
be less than 1 acre of impact from construction of an access road and approximately 300 linear feet of 



Crooked-Stem Aster  
MESA Assessment             

 X-2 October 2010 

riverbank stabilization/remediation within Priority Habitat.  SED 6 through SED 8 would each impact less than 
1 acre of Priority Habitat through remedial activity and access road construction and would require 
approximately 300 linear feet of riverbank stabilization/remediation.  SED 9 would also impact less than 
1 acre of habitat through remediation and require approximately 300 linear feet of riverbank 
stabilization/remediation; but since the sediment remediation under this alternative would be conducted from 
within the backwater, it would not require construction of access roads in crooked-stem aster Priority Habitat.  
Under SED 6 through SED 9, the work in the river channel and adjacent backwater areas is not likely to 
directly affect crooked-stem aster specimens since the species is more likely to occur on the riverbanks and 
on alluvial soils in forested floodplain habitats, and the impacted area is small in size.  However, under SED 3 
through SED 9, the riverbank stabilization/remediation and/or access road construction would directly impact 
crooked-stem aster habitat and remove any plants of this species present in the affected areas.  Further, the 
disturbances caused by these activities would result in a high potential for colonization of invasive species at 
the expense of crooked-stem aster growth.   

Floodplain alternatives FP 1, FP 2, and FP 9 involve no remediation or construction activities within crooked-
stem aster Priority Habitat.  Impacts to that habitat from FP 3 through FP 8 are in the range of approximately 
1 to 2 acres.  FP 3 and FP 4 would not involve any remediation impacts, but would impact approximately 1 
acre of Priority Habitat for construction of access roads and a portion of one staging area.  While much of that 
impact would occur in an active agricultural field (where farming activities may restrict the growth of this 
species), the remaining impacts would occur within more suitable habitat.  FP 5 through FP 8 would involve 
both floodplain soil removal and access road/staging area construction in Priority Habitat, including suitable 
habitat for crooked-stem aster.  These activities would cause direct mortality to any plant within the work area.  
In addition, soil excavation would remove all sub-surface rhizomes from which the plant arises, and would 
also remove the seeds of the crooked-stem aster, reducing the repository of this species’ seed bank within 
the PSA, which may adversely affect the long-term viability of this species along the Housatonic River.  Since 
non-indigenous soil would not carry the seeds of crooked-stem aster, the backfilled soil would not have the 
same potential for the re-growth of this species.  Moreover, under all of these alternatives (FP 3 through 
FP 8), the disturbed areas would be susceptible to colonization by invasive species, which are likely to have a 
competitive advantage over crooked-stem aster following remediation.  

Table X-1. Impacts to Crooked-Stem Aster Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 
SED 4 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 
SED 5 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 
SED 6 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 
SED 7 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 
SED 8 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 
SED 9 -- 0.2 -- -- 0.2 -- -- -- -- 0.0 0.2 1% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 -- -- -- -- 0.0 -- 0.9 -- -- 0.9 0.9 6% 
FP 4 -- -- -- -- 0.0 -- 0.9 -- -- 0.9 0.9 6% 
FP 5 -- 0.6 -- -- 0.6 -- 1.1 -- -- 1.1 1.7 12% 
FP 6 -- 0.9 -- -- 0.9 -- 1.3 -- -- 1.3 2.2 15% 
FP 7 -- 0.7 -- -- 0.7 -- 1.3 -- -- 1.3 2.0 13% 
FP 8 -- 0.6 -- -- 0.6 -- 0.9 -- -- 0.9 1.6 11% 
FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

1.  Note: In addition to the impacts listed in this table, SED 3 through SED 9 would require 323 linear feet of 
riverbank stabilization/remediation within crooked-stem aster Priority Habitat.  No riverbank impacts would 
occur within crooked-stem aster Priority Habitat under SED 10.   

  

X-3-2.  Impacts to Crooked-Stem Aster Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the crooked-stem aster.  Those impacts are shown in Table X-2 (except for 
the combination of SED 2/FP 1, which does not involve any remedial construction activities).  All of these 
combinations except SED 10/FP 9 would impact the mapped Priority Habitat of the crooked-stem aster.  
SED 3/FP 3, SED 5/FP 4 and SED 6/FP 4 would impact approximately 1 acre (approximately 7 to 8%) of the 
Priority Habitat; and SED 8/FP 7 and SED 9/FP 8 would impact approximately 2 acres (11 to 13%) of the 
Priority Habitat.  In addition, these alternative combinations would impact approximately 300 linear feet of 
riverbank habitat.  These combinations would cause direct mortality to any crooked-stem aster plants growing 
in the work areas and a reduction in the seed bank of this species within the PSA.   

Table X-2. Impacts to Crooked-Stem Aster Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- -- -- 1.2 1.2 8% 
SED 5/FP 4 -- -- -- -- 1.0 1.0 7% 
SED 6/FP 4 -- 0.2 -- -- 1.0 1.2 8% 
SED 8/FP 7 -- 0.9 -- -- 1.1 2.0 13% 
SED 9/FP 8 -- 0.8 -- -- 0.9 1.7 11% 
SED 10/FP 9 -- -- -- -- 0.0 0.0 0% 

* Includes 15-acre Priority Habitat between the Confluence and the Woods Pond Dam. 

Note:  Riverbank stabilization/remediation would impact 323 linear feet of riverbank for all 
alternative combinations except for SED10/FP9, which would not impact riverbank within 
the mapped crooked-stem aster Priority Habitat.     
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X-3-3.  Remedial Impacts from Treatment/Disposition Alternatives on Crooked-Stem Aster Habitat 

There would be no impacts to crooked-stem aster Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

X-4. Assessment of Take of Crooked-Stem Aster  

The attached tables – Table X-3 for the sediment alternatives, Table X-4 for the floodplain alternatives, and 
Table X-5 for the selected combinations of sediment/floodplain alternatives – identify for each alternative (or 
combination): (a) whether a take would occur and the type of take; and (b) whether any take would be likely to 
impact a significant portion of the local population of this species. 

As shown in Table X-3, sediment alternatives SED 1, SED 2, and SED 10 would not result in a take of the 
crooked-stem aster, as those alternatives would not involve any work within Priority Habitat.  SED 6 through 
SED 9 would involve very minor remediation impacts (0.2 acre) to riverine habitat in the main river channel 
and backwater areas.  Such impacts to aquatic habitats would not directly affect crooked-stem aster 
specimens since the species does not grow in these habitats.  However, SED 3 through SED 8 would involve 
Priority Habitat impacts of less than 1 acre for construction of an access road, as well as an additional 
approximately 300 linear feet of riverbank that would be stabilized.  While these activities would affect only a 
small portion of the overall Priority Habitat (approximately 3%), they would occur in suitable crooked-stem 
aster habitats and would cause a take by the removal or destruction of any crooked-stem aster plants or 
seeds in those affected areas.  Sediment work under SED 9 would be performed from within the river, and 
would not require any access roads within crooked-stem aster Priority Habitat.  Although that alternative 
would involve stabilization of approximately 300 linear feet of riverbank within Priority Habitat, it is unlikely that 
that work by itself would cause a take of the crooked-stem aster.  Considering the relatively small portions of 
the Priority Habitat area affected, and assuming the species is distributed among the suitable habitats within 
this mapped area, none of the sediment alternatives would impact a significant portion of the local crooked-
stem aster population. 

As shown in Table X-4, all floodplain alternatives other than FP 1, FP 2 and FP 9 would alter crooked-stem 
aster Priority Habitat.  FP 3 and FP 4 would impact Priority Habitat through the alteration of approximately one 
acre of Priority Habitat for access road/staging area construction.  These impacts would be fairly minimal 
(affecting 6% of the total Priority Habitat) and much of the impacts would occur in an active agricultural field, 
where this species may not grow (due to farming, mowing, etc).  However, the remaining impacts are to more 
suitable habitat and would cause a take of this species through the removal or destruction of any crooked-
stem aster plants and/or seeds in the affected areas.  FP 5 through FP 8 would involve floodplain soil removal 
and access road/staging area construction in Priority Habitat, including floodplain forest and wet meadow 
communities, which are preferred habitat for the crooked-stem aster.  These alternatives would impact 1.6 to 
2.2 acres (11 to 15%) of the mapped crooked-stem aster Priority Habitat.  They would result in a take by 
causing direct mortality to any plants within the affected areas and by removing (through soil excavation) 
below-grade rhizomes and seeds of the crooked-stem aster.  Given the extent of impacts, it is unlikely that FP 
3 and FP 4 would impact a significant portion of the local population, and possible that FP 5 through FP 8 
would do so. 

As shown in Table X-5, all combinations of sediment and floodplain alternatives except SED 10/FP 9 would 
result in a take of the crooked-stem aster through removal or destruction of plants and/or seeds and through 
alteration of suitable floodplain and riverbank habitat.  Total impacts to Priority Habitat of the crooked-stem 
aster would range from 7% to 13% of the Priority Habitat.  Work in habitats suitable to support this species 
could be enough to impact a significant portion of the local population, although a portion of this work would 
be performed in unsuitable backwater/aquatic habitats and in agricultural fields where active farming may 
restrict the growth of the crooked-stem aster.   
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It should be noted that replanting of crooked-stem aster in areas where the plants had been removed would 
not eliminate the take under any of the sediment and floodplain alternatives.  Further, to the extent that there 
would be an impact on a significant portion of the local population, such replanting would not reliably reduce 
that impact.  This is particularly true since numerous factors – including invasive species proliferation, grazing 
by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or other 
environmental conditions, and/or differences in genetic suitability of commercially available plants or seeds – 
could impair the success of any plantings.   
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Table X-3. Assessment of Take of Crooked-Stem Aster Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitoring natural recovery 
only.  

NA 

SED 3 
through 
SED 8 

Yes.  These alternatives would impact less 
than 1 acre of Priority Habitat for construction 
of an access road, as well as an approximately 
300 linear feet of riverbank that would be 
stabilized.  While these activities would affect 
only a small portion of the overall Priority 
Habitat, they would occur in suitable crooked-
stem aster habitats and would cause a take by 
the removal or destruction of any crooked-
stem aster plants or seeds in those affected 
areas.   

No.  These alternatives would affect only 3 
to 4% of the total mapped Priority Habitat 
(3% of suitable floodplain habitat), and only 
300 liner feet of riverbank.    
 
 

SED 9 Unlikely.  Work in suitable habitats would be 
limited to 300 linear feet of riverbank 
stabilization/remediation, which is unlikely by 
itself to cause a take. 

No.  If a take were found to occur, it would 
not impact a significant portion of the local 
population.  Work in suitable habitats would 
be limited to 300 linear feet of riverbank 
stabilization/remediation. 

SED 10 No due to no activities within Priority Habitat.  NA 
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Table X-4. Assessment of Take of Crooked-Stem Aster Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No due to no action NA 

FP 2 and 
FP 9 

No due to no activities within Priority Habitat.  NA 

FP 3 and 
FP 4 

Yes.  Approximately 1 acre of Priority Habitat 
would be impacted by construction of access 
roads and a portion of one staging area 
located mostly within an adjacent agricultural 
field.  Some of that construction would be 
performed in suitable habitat, where it would 
cause a take through the removal or 
destruction of crooked-stem aster plants 
and/or seeds.   

Unlikely.  These alternatives would involve 
no remediation/soil removal in the Priority 
Habitat, and construction of access roads/ 
staging areas would impact only 6% of the 
total Priority Habitat, some of which is an 
active agricultural field that may not provide 
suitable habitat.   

FP 5 
through  

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction would occur 
within approximately 1.6 to 2.2 acres of 
Priority Habitat, including suitable floodplain 
forests, shrub swamp, shallow emergent 
marsh, and wet meadow.  These activities 
would result in a take by causing direct 
mortality to any plants within the affected 
areas and by removing (through soil 
excavation) below-grade rhizomes and 
seeds of the crooked-stem aster. 

Possibly.  This work would impact between 
11% and 15% of the total Priority Habitat.  
Although some of these impacts would occur 
within active agricultural fields and old farm 
paths that are not primary habitat for this 
species, other impacts would occur within 
preferred crooked-stem aster habitat.    
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Table X-5. Assessment of Take of Crooked-Stem Aster Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3  
SED 5/FP 4  
SED 6/FP 4  
SED 8/FP 7  
SED 9/FP 8  

Yes.  These combinations would affect 1 to 
2 acres of the floodplain within the Priority 
Habitat for access road/staging area 
construction and/or soil removal, as well as 
the approximately 300 linear feet of 
riverbank that would be stabilized.  Soil 
removal, access road/staging area 
construction, and bank alterations would 
cause a take of the crooked-stem aster 
through direct mortality to any plants within 
the affected areas and removal or 
destruction of seeds.   

Possibly.  Work under these alternative 
combinations would impact 7 to 13% of the 
total Priority Habitat.  While a portion of this 
work would be performed in unsuitable 
backwater/aquatic habitats and in 
agricultural fields where active farming may 
restrict the growth of the crooked-stem 
aster, work in habitats suitable to support 
this species could be enough to impact a 
significant portion of the local population. 

SED 10/FP 9 No due to no activities within Priority 
Habitat. 

NA 

 



«

0 0.25 0.5
Miles

GENcms 430                                    Oct 2010

LOCATOR

SCALE

LEGEND

H:\GENcms\GIS\Projects\MESA_evaluation\Mesa_Evaluation_r5r6.mxd

Priority Habitat of 
Subject Species (2010)
1 mg/kg PCB Isopleth
Railroad tracks
Roads
Dams
Housatonic River

Crooked-stem Aster
(threatened)

Crooked-stem Aster
Figure X-1.
Priority Habitat of 

Reach
5A

Reach
5B

Reach
5C

Reach
6

Ho
lm

es
 R

d

Confluence

Woods Pond

October 
Mountain

State 
Forest

East 
Branch

West 
Branch

New Lenox Rd

Woods Pond Dam



 

  October 2010 Q:\mw2007\Projects\60137031\800\Appendix L title pages.doc

Y. Dwarf Scouring-Rush (Equisetum scirpoides) 



Dwarf Scouring Rush 
MESA Assessment      
 

 Y-1 October 2010 

Y. Dwarf Scouring Rush (Equisetum scirpoides) MESA 
Assessment  

Y-1. Summary of Species Life Cycle and Habitat Requirements 

Dwarf scouring rush (Equisetum scirpoides) is a small evergreen member of the Horsetail family 
(Equisetaceae) and a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Reaching heights of 4-8 inches, dwarf scouring rush produces slender, unbranched, 
vegetative stems which appear wiry or wavy in appearance and may curve upward or spread flat against the 
perennial widely branching rhizomes (horizontally spreading underground stems).  Fertile stems are more 
erect with a single sharply pointed cone (strobilus) at the tip.  Cones mature in summer and release green 
spherical spores.  Cones may also overwinter with spores shedding in the spring.  Dwarf scouring rush occurs 
on moist banks, seeps along wooded slopes, and hillsides with springs and streams on acidic glacially-
derived soils.  Native populations of dwarf scouring rush are reported from Berkshire, Franklin, Hampshire, 
and Hampden Counties in western Massachusetts and Essex County in northeastern Massachusetts.   

Y-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 database information received from NHESP, the Priority Habitat of dwarf scouring rush is 
mapped in two separate locations within Reach 7 as shown in Figure Y-1.  Both areas are located in the 
vicinity of the Glendale Dam in Stockbridge, Massachusetts to the south of the Housatonic River.  The 
easternmost area is approximately 5 acres in size and occurs within floodplain forest habitat along the 
southern bank of the Housatonic River.  The westernmost area is approximately 15 acres in size and is 
located within forested habitat outside of the 100-year floodplain.  No Priority Habitat for dwarf scouring rush 
occurs in Reaches 5, 6, or 8.   

Based on the Priority Habitat mapping of the dwarf scouring rush and the characteristics of this species, the 
two mapped areas (a total of approximately 20 acres of mapped habitat) together encompass the local 
population of the dwarf scouring rush.  Both mapped areas occur along the riparian zone of the Housatonic 
River in relatively close proximity to each other (approximately 0.6 mile apart), and transport of spores 
between these two locations is likely.  Both areas of Priority Habitat consist of mesic forest habitat suitable for 
the growth of dwarf scouring rush, and therefore it is assumed that this species is broadly distributed within 
the mapped habitat. 

Y-3. Impacts of Remedial Alternatives on Dwarf Scouring Rush Habitat  

Y-3-1. Impacts to Dwarf Scouring Rush Habitat from Individual Sediment and Floodplain Alternatives 

No sediment alternative would impact the dwarf scouring rush Priority Habitat.  Among the floodplain 
alternatives, only FP 7 would impact the Priority Habitat of this species.  FP 7 would impact approximately 2 
acres of the total mapped Priority Habitat, through soil excavation and backfill activities, within forested 
floodplain habitat suitable to support this species.  Remedial activities would kill any living specimens within 
the impacted areas and excavation activities would also remove any seed bank present within the soil.  Non-
indigenous sediments used for backfilling would not contain the spores of the dwarf scouring rush; therefore, 
the establishment of newly-exposed moist sediments from backfilling would not by itself ensure the potential 
for the re-growth of this species.  Moreover, such conditions are also highly susceptible to colonization by 
invasive species which are likely to have a competitive advantage over dwarf scouring rush following 
disturbances.   
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Y-3-2. Impacts to Dwarf Scouring Rush Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the dwarf scouring rush.  Impacts to Priority Habitat of the dwarf scouring rush would only 
occur under combination SED 8/FP 7.  This alternative combination would impact approximately 2 acres or 
8% of the total mapped Priority Habitat and would involve the same impacts described for FP 7 above. 

Y-3-3. Impacts to Dwarf Scouring Rush Habitat from Treatment/Disposition Alternatives 

There would be no impacts to dwarf scouring rush Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

Y-4. Assessment of Take and Population Impacts for Dwarf Scouring Rush 

As noted above, none of the sediment alternatives would impact the mapped Priority Habitat for dwarf 
scouring rush.  The attached Table Y-1 identifies for both the floodplain alternatives and the selected 
combinations of alternatives:  (a) whether a take would occur and the type of take; and (b) whether any take 
would be likely to impact a significant portion of the local population of this species.   

As shown in Table Y-1, the only floodplain alternative that would impact the dwarf scouring rush Priority 
Habitat is FP 7, which would impact approximately 2 acres of the mapped Priority Habitat and result in a take 
by causing direct mortality to any plants of this species in the work area and removing any seed bank in that 
area.  FP 7 would impact 8% of the total Priority Habitat.  Therefore, it is unlikely that this alternative would 
impact a significant portion of the local population of the species.  

As also shown in Table Y-1, only the SED 8/FP 7 remedial combination would result in an impact to the 
mapped Priority Habitat for dwarf scouring rush.  This combination would cause a take for the same reasons 
discussed above for above for FP 7.  As with FP 7, it is unlikely that this work would impact a significant 
portion of the local dwarf scouring rush population based upon the amount of the mapped Priority Habitat 
(8%) that would be impacted.   

The replanting of dwarf scouring rush in the affected area under FP 7 as part of habitat restoration may not be 
feasible, since commercially available plants are not likely to be available.  However, even if such plants were 
available and replanting occurred, such actions would not eliminate the take of this species under FP 7, as 
the remedial work would still remove any plants and seed bank within the removal areas.  

References: 
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Table Y-1. Assessment of Take of Dwarf Scouring Rush under Floodplain Alternatives and 
Combinations of Sediment and Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

Floodplain Alternatives 

FP 1 No take due to no remediation work. NA 

FP 2 through 
FP 6, FP 8 
and FP 9 

No take.  No remediation work would 
occur in mapped Priority Habitat. 
 

NA 

FP 7 Yes.  Excavation and removal of soil in 
floodplain forest habitats would alter 
approximately 2 acres of suitable 
floodplain forest habitat, causing direct 
mortality to any plants of this species 
and removing any seed bank in the work 
area.  

Unlikely.  Remediation impacts would 
affect only 8% of the mapped Priority 
Habitat and therefore an impact to a 
significant portion of the local population is 
not likely. 

Combinations of Sediment-Floodplain Alternatives 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 
SED 10/FP 9 

No. No remediation work would occur in 
mapped Priority Habitat.  

NA 

SED 8/FP 7 Yes.  Excavation and removal of soil in 
floodplain forest habitats would alter 
approximately 2 acres of suitable 
floodplain forest habitat. 

Unlikely.  See description above for FP 7.  
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Z. Fen Cuckoo Flower (Cardamine pratensis var. palustris) 
MESA Assessment  

Z-1. Summary of Species Life Cycle and Habitat Requirements 

Fen cuckoo flower (Cardamine pratensis var. palustris), a member of the mustard family (Cruciferae or 
Brassicaceae), is a white-flowered, fibrous-rooted, herbaceous perennial, growing approximately 8 inches to 
1.5 feet tall.  The fen cuckoo flower is a Threatened Species under the Massachusetts Endangered Species 
Act (MESA) (NHESP 2008).  The plant flowers from mid-May through early June.  The fen cuckoo flower's 
habitats in Massachusetts include open portions of alkaline fens (unforested, peat-forming areas where very 
cold, nutrient-poor water seeps up to the surface through limey gravel), and calcareous (calcium rich) 
seepage swamps.   

Z-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the fen cuckoo flower occurs within a 
portion of Reach 5A, approximately 2,000 feet southeast of the Holmes Road Bridge and 1600 feet to the east 
of the main channel of the Housatonic River, as shown on Figure Z-1.  The Priority Habitat for this species 
totals 1.6 acres, all of which is located outside the PSA. The wooded wetland that comprises the mapped 
Priority Habitat for this species is, however, proximate to the lateral boundary of the PSA in this area (i.e., the 
1 mg/kg PCB isopleth).   

The mapped Priority Habitat is hydrologically fed by a small unnamed tributary that flows from upland areas 
east-northeast of the Priority Habitat.  This flow is impounded behind an old farm road that is approximately 
18 feet wide which bisects the wetland. This farm road/wetland crossing coincides approximately with the 
lateral limit of the PSA.  Hydrologic flows from the wetland that comprises the fen cuckoo flower’s Priority 
Habitat passes under the old farm road (presumably in a culvert), into the PSA and a large beaver 
impoundment/wetland complex, and then into Sackett Brook approximately 1800 linear feet downstream.  No 
fen cuckoo flower habitat is mapped in Reaches 6, 7, or 8. 

Based upon the Priority Habitat mapping of fen cuckoo flower and the characteristics of this species, the local 
population of the fen cuckoo flower consists of the plants (and seeds) of this species within the 1.6-acre area 
of mapped Priority Habitat in Reach 5A. 

Z-3. Impacts of Remedial Alternatives and Assessment of Take of the Fen Cuckoo Flower  

None of the remedial alternatives would involve remediation work or access road/staging area construction 
within the mapped Priority Habitat of the fen cuckoo flower. The nearest work associated with these 
alternatives involves remediation of a backwater pond approximately 600 feet to the northwest of the Priority 
Habitat under SED 6 through SED 9.  No treatment/disposition alternative would impact the Priority Habitat of 
the fen cuckoo flower. 

NHESP’s comments on the March 2009 MESA Assessment question whether, although no remedial work 
would occur within fen cuckoo flower Priority Habitat, armoring of the riverbank and alterations to the 
floodplain within the PSA could substantially impact the connectivity between the river and the floodplain in a 
manner that “may affect the fen’s hydrology and nutrient regime.”  However, as noted above, the mapped 
Priority Habitat is hydrologically maintained by tributary stream drainage from upland areas to the east-
northeast, rather than by drainage from the floodplain and backwater areas located to the west of the mapped 
Priority Habitat.  Although remedial activities along the river, riverbank, and floodplain could affect the flooding 
regime into the backwater areas closer to the river, these impacts in the PSA would not disrupt drainage flow 
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to the mapped Priority Habitat.  In addition, the existing farm road bordering the Priority Habitat on its west 
side and the extensive beaver impoundment located beyond (west of) that farm road would likely buffer 
hydrologic changes along the river from extending further upstream into the fen cuckoo flower Priority Habitat.  
For these reasons, it is unlikely that remedial work in the river or its backwater would adversely alter the 
hydrology or nutrient regime of the wetland that supports this species.  Accordingly, none of the remedial 
alternatives would result in a take of the fen cuckoo flower.  

References: 

The Official Website of the Office of Geographic and Environmental Information (MassGIS). Updated June 28, 
2010. http://www.mass.gov/mgis/massgis.htm  

NHESP.  2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as published 
in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
Program. Westborough, MA. 

NHESP. 2009. Fen Cuckoo Flower (Cardamine pratensis var. palustris) Fact sheet, Natural Heritage and 
Endangered Species Program, Westborough, MA. 

United States Department of Agriculture. 2010. Natural Resources Conservation Service Website 
http://plants.usda.gov/  

Woodlot Alternatives, Inc. 2002. Ecological Characterization of the Housatonic River. 
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AA. Foxtail Sedge (Carex alopecoidea) MESA Assessment  

AA-1. Summary of Species Life Cycle and Habitat Requirements 

Foxtail sedge (Carex alopecoidea), a member of the sedge family (Cyperaceae), is a perennial, herbaceous, 
grass-like plant with small black rhizomatous roots.  It is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  The foxtail sedge is densely tufted, growing 1 to 2.5 feet 
tall with fruiting stems.  Species in this genus have tiny, wind-pollinated flowers that are borne in spikes.  
Mature perigynia (a sac-like scale that encloses the flower, and later, the fruit) are present from mid June to 
mid August.  The achenes (dry fruit produced by many flowering plants) of this species are distributed by 
wind, moving water, or herbivores, and germinate when conditions are suitable at the location to which they 
are dispersed.  Foxtail sedge grows in floodplain meadows and thickets, generally in alkaline alluvial soils.  In 
Massachusetts, this sedge is typically found with other sedges, grasses, and herbs in open swales within 
floodplain forests.  According to NHESP, this species has reported occurrences in Berkshire and Hampshire 
Counties along the Hoosic, Housatonic, and Westfield Rivers (NHESP 2009).  

AA-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the foxtail sedge extends contiguously 
from Reach 5B, approximately 1,200 feet north of New Lenox Road, to the northern edge of Reach 5C.  The 
mapped Priority Habitat for this species is shown in Figure AA-1 at the end of this section.  Occurrences of 
foxtail sedge have been reported in Reach 5B north of New Lenox Road (Woodlot 2002).  The overall 
mapped Priority Habitat in Reaches 5B and 5C comprises 137 acres, of which 66 acres are located within the 
lateral boundaries of the PSA.  The areal extent of the mapped Priority Habitat consists primarily of wet 
meadow habitat, but also includes areas of shallow emergent marsh, floodplain forest, shrub swamp, cultural 
grassland, riverine and riverbank habitat.  In fact, however, the foxtail sedge does not use riverine and deep 
pool habitats. 

Based on the Priority Habitat mapping of the foxtail sedge and the characteristics of this species, the local 
population of this species consists of the foxtail sedge plants and propagules within the entire 137 acres of 
mapped Priority Habitat designated by NHESP within Reach 5.  Based upon the habitat types in which this 
species occurs, and considering the habitats in the mapped foxtail sedge Priority Habitat, it is assumed that 
this species is broadly and uniformly distributed throughout the Priority Habitat in Reach 5 except in riverine 
habitats and some deeper marsh pools, which are not used by this species.  No mapped Priority Habitat for 
the foxtail sedge occurs in Reaches 6, 7 or 8. 

AA-3. Impacts of Remedial Alternatives on Foxtail Sedge Habitat 

AA-3-1. Impacts to Foxtail Sedge Habitat from Individual Sediment and Floodplain Alternatives 

Table AA-1 summarizes the areal extent of work within foxtail sedge Priority Habitat for all individual sediment 
and floodplain remedial alternatives.  SED 1 involves no construction activities, and SED 2 is limited to 
monitored natural recovery (MNR).  SED 3 and SED 10 would not involve in-river remediation within the 
foxtail sedge mapped Priority Habitat.  Sediment remediation under SED 4 through SED 9 would impact 
13 acres of river bottom and backwaters within that mapped habitat.  These types of areas are not considered 
likely habitat for the foxtail sedge due to the depth and duration of flooding.  However, the sediment removal 
in Reach 5B under SED 5 through SED 9 could cause a reduction in the available seed bank of this species 
by removing the achenes of this species, which may be transported by water and thus may be present in the 
sediments.  SED 3 through SED 9 would involve bank stabilization activities that would impact approximately 
18,000 linear feet (lf) of riverbank within the foxtail sedge Priority Habitat, and SED 10 would involve such 
activities affecting approximately 1,000 lf of riverbank within that habitat.  The riverbank in this portion of 
Reach 5B is not heavily shaded and offers suitable Priority Habitat for the foxtail sedge; there are numerous 
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open swales that cut through the riverbank and offer ideal habitat for the foxtail sedge.  SED 3 through SED 8 
would also affect approximately 14 acres of mapped floodplain habitat for access roads and staging areas.  
These areas would be located primarily in suitable wet meadow habitat and any filling, clearing, or grubbing in 
foxtail sedge habitat would result in direct mortality of any foxtail sedge plants present, as well as alteration of 
their habitat.  SED 9 would impact approximately 4 acres of mapped floodplain Priority Habitat for access 
roads and staging areas, and SED 10 would involve less than 1 acre of impact for such facilities.    

Floodplain remedial activities under FP 2 through FP 9 would impact this species by altering floodplain 
habitats, primarily in the wet meadow, transitional floodplain forest, and shallow emergent marsh community 
types.  Direct impacts to foxtail sedge Priority Habitat from floodplain remediation along with access roads 
and staging areas would range from approximately 2 acres under FP 2 and FP 9 up to 34 acres under FP 7.  
In addition to direct removal of plants, the excavation of soils in these wetland areas would remove the 
achenes of the foxtail sedge previously deposited in the soils, reducing the repository of this species’ seed 
bank within the PSA.  The non-indigenous soil used for backfilling would not contain the seeds of this species, 
and therefore would not have the same potential for the re-growth of foxtail sedge.  Moreover, the disturbed 
soil conditions are prone to the colonization of numerous invasive species, and these are likely to have a 
competitive advantage over the foxtail sedge following disturbances. 

Table AA-1. Impacts to Foxtail Sedge Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- 0.0 -- 13.5 -- -- 13.5 13.5 10% 
SED 4 -- 13.0 -- -- 13.0 -- 13.5 -- -- 13.5 26.5 19% 
SED 5 -- 13.0 -- -- 13.0 -- 13.5 -- -- 13.5 26.5 19% 
SED 6 -- 13.2 -- -- 13.2 -- 13.5 -- -- 13.5 26.7 20% 
SED 7 -- 13.2 -- -- 13.2 -- 13.5 -- -- 13.5 26.7 20% 
SED 8 -- 13.4 -- -- 13.4 -- 13.5 -- -- 13.5 26.9 20% 
SED 9 -- 13.1 -- -- 13.1 -- 4.3 -- -- 4.3 17.5 13% 
SED 10 -- -- -- -- 0.0 -- 0.6 -- -- 0.6 0.6 < 1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- 0.7 -- -- 0.7 -- 1.2 -- -- 1.2 2.0 1% 
FP 3 -- 2.9 0.1 -- 3.0 -- 3.7 0.1 -- 3.8 6.8 5% 
FP 4 -- 4.4 0.1 -- 4.5 -- 4.3 0.1 -- 4.4 8.9 7% 
FP 5 -- 5.3 0.1 -- 5.4 -- 3.8 0.1 -- 3.9 9.3 7% 
FP 6 -- 21.3 1.4 -- 22.7 -- 5.8 0.1 -- 5.9 28.5 21% 
FP 7 -- 26.8 1.9 -- 28.7 -- 5.2 0.1 -- 5.3 34.0 25% 
FP 8 -- 7.6 0.1 -- 7.7 -- 4.7 0.1 -- 4.8 12.5 9% 
FP 9 -- 0.9 0.1 -- 1.0 -- 1.3 0.1 -- 1.4 2.4 2% 

1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 17,878 lf of riverbank 
stabilization/remediation within foxtail sedge Priority Habitat and SED 10 would require 1,024 lf of riverbank 
stabilization/remediation within foxtail sedge Priority Habitat. 
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AA-3-2. Impacts to Foxtail Sedge Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual alternatives, we have evaluated the impacts of the selected 
combinations of sediment and floodplain alternatives (described in the text of this report) on the Priority 
Habitat of the foxtail sedge.  Those impacts are shown in Table AA-2 (except for the combination of SED 2/ 
FP 1, which does not involve any remedial construction activities).  Impacts to foxtail sedge habitat from 
SED/FP alternative combinations would range from approximately 3 acres under SED 10/FP 9 (2% of the 
Priority Habitat) to approximately 52 acres under SED 8/FP 7 (38% of the Priority Habitat).  In addition, all of 
these combinations of alternatives except SED10/FP 9 would require approximately 18,000 lf of riverbank 
stabilization/remediation.  SED10/FP 9 would require approximately 1,000 lf of riverbank 
stabilization/remediation.  Most of the impacts under all of these combinations of alternatives would occur in 
wet meadow, shallow emergent marsh, and open-canopy riverbank habitats which are suitable for the foxtail 
sedge. 

Table AA-2. Impacts to Foxtail Sedge Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 2.9 0.1 -- 15.4 18.4 14% 
SED 5/FP 4 -- 17.3 0.1 -- 14.4 31.8 23% 
SED 6/FP 4 -- 17.5 0.1 -- 14.4 32.1 24% 
SED 8/FP 7 -- 39.9 1.9 -- 9.6 51.4 38% 
SED 9/FP 8 -- 20.7 0.1 -- 7.9 28.7 21% 
SED 10/FP 9 -- 0.9 0.1 -- 1.8 2.8 2% 

* Includes 137-acre Priority Habitat between the Confluence and the Woods Pond Dam.   

Note:  In addition to the impacts shown above all combinations except SED 10/FP 9 
would require 17,878 lf of riverbank stabilization/remediation within Priority Habitat and 
SED 10/FP 9 would require 1,024 lf of riverbank stabilization/remediation within Priority 
Habitat. 
 

AA-3-3. Impacts to Foxtail Sedge Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the foxtail sedge have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table AA-3.  TD 2 and TD 3 would have no impact on foxtail sedge habitat, since none of the 
identified locations for either the Confined or Upland Disposal Facilities is within the mapped Priority Habitat 
for this species.  However, TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox 
Road, would impact approximately 6 acres of the foxtail sedge Priority Habitat (4% of the total mapped 
habitat).  The construction and operation of a chemical extraction (TD 4) or thermal desorption (TD 5) facility 
at this location would alter wet meadow habitat which is suitable to support this species. 
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Table AA-3. Impacts to Foxtail Sedge Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location 
Extent of Impact 

(acres) 

TD 2 BWL_07, BWL_09, 
Woods Pond A & B None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and TD 5 Off New Lenox Road 5.6 (Reach 5B) 
 

AA-4. Assessment of Take of Foxtail Sedge 

The attached tables – Table AA-4 for the sediment alternatives, Table AA-5 for the floodplain alternatives, 
Table AA-6 for the combination of sediment and floodplain alternatives, and Table AA-7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination):  (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species. 

As shown in Table AA-4, SED 1 and SED 2 would not result in a take of the foxtail sedge, as no construction 
work would occur under these alternatives.  SED 3 through SED 10 would result in a take of this species due 
to the riverbank stabilization/remediation work on suitable riverbank habitats and impacts to wet meadow and 
shallow emergent marsh communities from access road/staging area construction in Priority Habitat for the 
foxtail sedge.  All of these alternatives would involve a take by causing direct mortality to any foxtail sedge 
plants present in the affected areas and reducing the seed bank of this species.  In addition, SED 5 through 
SED 9 would involve sediment removal and capping in approximately 13 acres of the river in Reach 5B 
(SED 4 would involve thin-layer capping in a portion of that sub-reach).  This removal could cause a reduction 
in the available seed bank of this species by removing any achenes of this species present in the sediment.  
Additional indirect impacts may occur to the habitat of the foxtail sedge by hydrologic changes from extensive 
riverbank work.  As noted by NHESP (2009), “any alteration of stream or river hydrology should be avoided in 
areas where foxtail sedge occurs. Control of invasive plant species, often common in river floodplains, is 
another management concern.” 

SED 3 would involve access road/staging area impacts in 10% of the mapped Priority Habitat, mainly in 
suitable wet meadow habitats.  While SED 4 through SED 8 would affect 19% to 20% of the mapped Priority 
Habitat, about half of those impacts would occur in riverine areas not used by the foxtail sedge, with the 
remainder (about 10% of the mapped Priority Habitat) occurring in suitable floodplain habitats due to access 
road/staging area construction.  In addition, these alternatives would involve approximately 18,000 linear feet 
of riverbank stabilization/remediation within Priority Habitat, disturbing habitat offering favorable conditions for 
the growth of this species.  The riverbank work has a high potential of altering the hydrologic conditions in the 
adjacent floodplain swales, marshes, and wet meadows most likely to support the foxtail sedge, as the swales 
that connect the floodplain to the river will be impacted during riverbank stabilization efforts.  Such hydrologic 
changes could result in altered flooding regimes that would adversely affect the foxtail sedge habitats.  
Further, SED 5 through SED 8 would involve removal of riverine sediment, which may reduce the available 
seed bank for this species.  Due to the extent of these impacts, SED 3 through SED 8 could impact a 
significant portion of the local population of this species within Reaches 5B and 5C.  SED 9 would have 
similar riverine and riverbank impacts; however, access road/staging area impacts would be reduced to 
approximately 3% of the Priority Habitat.  Thus, it is less likely that SED 9 would impact a significant portion of 
the local population than under SED 3 through SED 8.  SED 10 would not impact a significant portion of this 
population, as less than 1% of the Priority Habitat would be affected. 
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As shown in Table AA-5, all of the floodplain alternatives except FP 1 would result in a take of the foxtail 
sedge.  Although the extent of impacts from these alternatives on Priority Habitat would vary from about 2 
acres for FP 2 and FP 9 to 34 acres for FP 7, the majority of work under all of these alternatives would directly 
alter suitable wet meadow habitat, and would cause the mortality of any foxtail sedge plants which occur in 
the impacted areas.  In addition, soil excavation would remove any seed bank of this species in the affected 
areas (which would also constitute a take).   

Since FP 2 and FP 9 would affect only 1% to 2% of the total Priority Habitat of foxtail sedge, they would not 
impact a significant portion of the local population.  FP 3, FP 4, FP 5, and FP 8 would impact 5% to 9% of the 
Priority Habitat and thus are unlikely to impact a significant portion of the local population.  FP 6 and FP 7 
would affect 21% to 25% of the Priority Habitat (29 and 34 acres, respectively), with the majority of this work 
in suitable wet meadow habitat within the PSA.  Such extensive areas of disturbance are highly prone to 
invasive species proliferation as well as long-term hydrologic changes, which would further impair the 
suitability of the Priority Habitat area to support the foxtail sedge.  As such, those alternatives would impact a 
significant portion of the local population. 

As shown in Table AA-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of the foxtail sedge for similar reasons to those discussed above.  
Impacts under these combinations would vary considerably.  SED 3/FP 3 would impact 14% of the overall 
Priority Habitat of the foxtail sedge, most of which would be within floodplain habitats having potential to 
support this species, and would also affect approximately 18,000 linear feet of riverbank within Priority 
Habitat.  Those effects would likely be sufficient to impact a significant portion of the local foxtail sedge 
population, particularly considering the cumulative effects of these direct impacts with potential adverse 
indirect impacts such as changes in hydrology within the floodplain from alterations to the riverbank and the 
swales which connect the floodplain with the river.  All of the remaining sediment and floodplain combinations 
except for SED 10/FP 9 would have more extensive impacts, as they would directly affect 21% to 38% of the 
overall Priority Habitat, a majority of which (14 to 28% of the Priority Habitat) would occur within suitable 
floodplain habitat for this species, and would also alter approximately 18,000 linear feet of riverbank within 
Priority Habitat.  Further, the sediment remediation in Reach 5B under these combinations could reduce the 
available seed bank of this species (which constitutes a take) by removing the achenes of the species, which 
may be transported by water and thus be present in the sediments.  For these reasons, those combinations 
would adversely affect a significant portion of the local foxtail sedge population.  By contrast, SED 10/FP 9 
would impact only 2% of the Priority Habitat and approximately 1,000 linear feet of riverbank, and thus would 
not impact a significant portion of the local population.   

As shown in Table AA-7, only treatment/disposition alternatives TD 4 and TD 5 would impact mapped foxtail 
sedge Priority Habitat.  The construction and operation of a chemical extraction or thermal desorption facility 
at the identified location off New Lenox Road would occur in wet meadow habitat suitable for this species and 
would cause direct alteration of that habitat and the mortality of any plants present within the footprint of the 
facility.  As a result, a take of the foxtail sedge would occur.  However, the facility would impact only 4% of the 
total mapped Priority Habitat and thus would not impact a significant portion of the foxtail sedge local 
population.  

It should be noted that reseeding or replanting of foxtail sedge in areas where the plants had been removed 
would not eliminate the take or change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, 
disease, improper hydrology, changes in soil characteristics or other environmental conditions, and/or 
differences in genetic suitability of commercially available plants or seeds – could impair the success of any 
plantings or seed stock.  As a result, replanting or reseeding efforts would not reliably result in lessening the 
impacts of the remedial construction activities on the local population where a significant portion of that 
population would be affected.  



Foxtail Sedge 
MESA Assessment      

 AA-6 October 2010 

References: 

Moore, L., S. Friedley, and D.L. Hazlett.  2006.  Carex alopecoidea Tuckerman (foxtail sedge): a technical 
conservation assessment. [Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/carexalopecoidea.pdf 

NHESP. 2008. Massachusetts List of Endangered, Threatened and Special Concern Species as published in 
the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
Program. Westborough, MA. 

Natural Heritage and Endangered Species Program.  January 2009.  Foxtail Sedge (Carex alopecoidea) Fact 
Sheet, Natural Heritage and Endangered Species Program, MA Division of Fisheries and Wildlife, 
Westborough, MA. 

United States Department of Agriculture. Natural Resources Conservation Service Website 
http://plants.usda.gov/  

Woodlot Alternatives, Inc.  2002.  Ecological Characterization of the Housatonic River.  Environmental 
Remediation Contract. GE/Housatonic River Project, Pittsfield, MA. 

 

 



Foxtail Sedge 
MESA Assessment   

 AA-7 October 2010 

Table AA-4. Assessment of Take of Foxtail Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to Monitored Natural Recovery 
only.  

NA 

SED 3 Yes.  Although this alternative would not 
involve riverine sediment remediation within 
Priority Habitat, riverbank 
remediation/stabilization in Reach 5B would 
alter approximately 18,000 linear feet of 
suitable bank habitat within the Priority 
Habitat and cause direct mortality to any 
foxtail sedge plants present.  Access 
road/staging area construction would alter an 
additional 13-14 acres of suitable wet 
meadow habitat and remove any foxtail sedge 
present. 

Possibly.  SED 3 would involve access road/ 
staging area impacts in 10% of the mapped 
Priority Habitat, mainly in suitable wet 
meadow habitats.  Further, approximately 
18,000 linear feet of riverbank 
stabilization/remediation within the Priority 
Habitat would occur, disturbing favorable 
habitat conditions for the growth of this 
species.  That riverbank work could also alter 
the hydrologic conditions in the adjacent 
floodplain areas likely to support the foxtail 
sedge, which could adversely affect the foxtail 
sedge habitats.  For these reasons, this 
alternative could potentially affect a significant 
portion of the local population.   

SED 4 
through  
SED 8 

 

Yes.  Riverbank remediation/stabilization in 
Reach 5B would alter approximately 18,000 
linear feet of suitable bank habitat within the 
Priority Habitat and cause direct mortality to 
any foxtail sedge plants present.  Access 
road/staging area construction would involve 
work in an additional 13 to 14 acres of 
suitable wet meadow habitat and remove any 
foxtail sedge present.  The sediment removal 
in Reach 5B (under SED 5 through SED 8) 
could reduce the available seed bank of this 
species (which constitutes a take) by 
removing the achenes of this species, which 
may be transported by water and thus be 
present in the sediments. 

Possibly.  While these alternatives would 
impact 19-20% of the total foxtail sedge 
Priority Habitat, roughly one-half of the impact 
area would be to riverine habitat.  Access 
road/staging area impacts would affect  10% 
of the mapped Priority Habitat, mainly in 
suitable wet meadow habitats.  Further, 
approximately 18,000 linear feet of riverbank 
remediation would occur within Priority 
Habitat, disturbing habitat offering favorable 
conditions for the growth of this species.  That 
riverbank work could also alter the hydrologic 
conditions in the adjacent floodplain areas 
likely to support the foxtail sedge, which could 
adversely affect the foxtail sedge habitats.  In 
addition, SED 5 through SED 8 would involve 
removal of riverine sediment which may 
reduce the available seed bank for this 
species.  These impacts could potentially 
affect a significant portion of the local 
population.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 9 Yes.  Same reasons as given above for 
SED 4 through SED 8, except that access 
road/staging area construction would involve 
work in approximately 4 acres (rather than 
13-14 acres) of suitable wet meadow habitat.   

Unlikely.  Although SED 9 would impact a 
total of 13% of the foxtail sedge Priority 
Habitat, floodplain impacts (where the species 
is most likely to be found) would amount to 
only 3% of the Priority Habitat.  Riverine 
remediation could also remove seed bank, 
and the 18,000 linear feet of riverbank 
remediation within the Priority Habitat could 
produce additional impacts, including the 
possible alteration of hydrologic conditions in 
the adjacent foxtail sedge habitats.  Overall, 
however, it is unlikely that these impacts 
would be extensive enough to impact a 
significant portion of the local population.          

SED 10 Yes.  Although this alternative would not 
involve sediment remediation within Priority 
Habitat, riverbank remediation/stabilization in 
Reach 5B would alter approximately 1,000 
linear feet of suitable bank habitat within the 
Priority Habitat and cause direct mortality to 
any foxtail sedge plants present.  In addition, 
although access road/ staging area 
construction would impact less than 1 acre of 
Priority Habitat, it would occur in suitable wet 
meadow habitat. 

No.  This alternative would impact less than 
1% of the total Priority Habitat for access 
road/staging area construction, and would 
affect only a limited portion of the riverbank in 
Reach 5B.       
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Table AA-5. Assessment of Take of Foxtail Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes.  Soil removal activities and access 
road/staging areas would impact 
approximately 2 acres of suitable wet 
meadow within the mapped foxtail sedge 
Priority Habitat.  This work would include 
direct alteration of habitat and mortality of any 
plants within the work area.  Soil excavation 
would also remove any seed bank of this 
species in the affected areas, which would 
also constitute a take.   

No.  These alternatives would impact only 1 
to 2% of the overall Priority Habitat of the 
foxtail sedge. 

FP 3, FP 4, 
FP 5 and 

FP 8 

Yes.  These alternatives would impact 
between 7 and 13 acres of suitable wet 
meadow within mapped Priority Habitat.  This 
work would include direct alteration of habitat 
and mortality of any plants within the work 
area.  Soil excavation would also remove any 
seed bank of this species in the affected 
areas, which would also constitute a take.   

Unlikely.  These alternatives would impact 
5% to 9% of the total mapped Priority Habitat 
of this species. The alterations would occur 
within suitable wet meadow habitat and 
include swales that are possible sites for this 
species.  However, it is unlikely that this 
would affect enough area or individual plants 
to impact a significant portion of the local 
population.     

FP 6 and 
FP 7 

Yes.  These alternatives would impact 29 and 
34 acres, respectively, of suitable floodplain 
habitat within mapped Priority Habitat.  This 
work would include direct alteration of habitat 
and mortality of any plants within the work 
area.  Soil excavation would also remove any 
seed bank of this species in the affected 
areas, which would also constitute a take.   

Yes.  Approximately 21% to 25% of the 
overall foxtail sedge habitat would be altered 
by remedial activities under these 
alternatives.  The majority of this work would 
occur within suitable wet meadow habitat 
within the PSA. Impacts to the suitability of 
the Priority Habitat for foxtail sedge are also 
likely from hydrologic changes and invasive 
species expansion under such extensive 
disturbances.  Given these large areas of 
alteration, there would be an impact to a 
significant portion of the local population. 
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Table AA-6. Assessment of Take of Foxtail Sedge under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes.  This combination would impact 18 
acres of Priority Habitat, including suitable 
wet meadow habitat, and an additional 
18,000 linear feet of riverbank within the 
Priority Habitat for stabilization/remediation 
measures.  These activities would cause 
direct mortality to any foxtail sedge plants 
present in these areas.   

Likely.  This combination would affect 14% of 
the Priority Habitat, largely within suitable 
wet meadow habitat, and would also affect 
18,000 linear feet of riverbank within Priority 
Habitat.  Additional impacts to the suitability 
of the foxtail sedge habitat would likely result 
from hydrologic changes and invasive 
species expansion.  The cumulative effects 
of all of these alterations would likely be 
sufficient to impact a significant portion of the 
local population. 

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  These alternative combinations would 
impact between 29 and 51 acres of Priority 
Habitat, including suitable wet meadow 
habitat, and an additional 18,000 linear feet 
of riverbank within the Priority Habitat for 
stabilization/ remediation measures.  These 
activities would cause direct mortality to any 
foxtail sedge plants present in these areas.  
Further, the sediment remediation in 
Reach 5B could reduce the available seed 
bank of this species (which constitutes a 
take) by removing the achenes of the 
species, which may be transported by water 
and thus be present in the sediments. 

Yes.  These combinations would directly 
affect 21% to 38% of the Priority Habitat, 
much of which would occur within suitable 
wet meadow habitat, and would also impact 
18,000 linear feet of riverbank within Priority 
Habitat.  Additional impacts to the suitability 
of the foxtail sedge habitat would likely result 
from hydrologic changes and invasive 
species expansion.  The cumulative effects 
of all of these alterations would be sufficient 
to impact a significant portion of the local 
population within Reach 5. 

SED 10/FP 9 Yes.  This combination would alter 
approximately 1,000 linear feet of suitable 
bank habitat within the Priority Habitat in 
Reach 5B and cause direct mortality to any 
foxtail sedge plants present.  In addition, 
although this combination would affect less 
than 2 acres of the floodplain in Priority 
Habitat, those impacts would occur in 
suitable wet meadow habitat. 

No.  This combination would impact only 2% 
of the total Priority Habitat and only a limited 
portion of the riverbank within that Priority 
Habitat.       
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Table AA-7. Assessment of Take of Foxtail Sedge under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 No take due to no impacts. NA 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Yes.  Construction and operation of the 
treatment facility would impact approximately 
6 acres of mapped foxtail sedge Priority 
Habitat.  This work would occur within an 
open field habitat used by the foxtail sedge 
and would cause direct alteration of that 
habitat and mortality of any plants within the 
footprint of the facility.  

No.  These alternatives would impact only 4% 
of the total Priority Habitat of this species. 
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BB. Frank’ s Lovegrass (Eragrostis frankii) MESA Assessment  

BB-1. Summary of Species Life Cycle and Habitat Requirements 

Frank’s lovegrass (Eragrostis frankii), also known as sandbar lovegrass, is an annual grass species 
identified by its dense tufts of erect, repeatedly branched stems 4-40 inches tall.  Frank’s lovegrass is 
listed as a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Frank’s lovegrass occurs on sandy riverbanks, sandbars, and moist ground along 
streams.  Frank’s lovegrass has been reported in Berkshire, Franklin, Hampshire, and Hampden Counties 
in western Massachusetts and species introductions have occurred in Worcester, Middlesex, Sussex, and 
Essex Counties in central and northeastern Massachusetts.     

BB-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the Priority Habitat of Frank’s lovegrass occurs in 
Reach 7D along the Housatonic River to the south of the Route 102 Bridge in Lee Massachusetts, as 
shown in Figure BB-1.  The mapped Priority Habitat for Frank’s lovegrass is composed of river channel, 
including sandbars within the river, riverbank, and some floodplain habitat, and totals approximately 25 
acres in size along a roughly 1.5-mile stretch of the River.  No Frank’s lovegrass Priority Habitat is 
mapped within Reaches 5, 6 or 8.        

Based on the Priority Habitat mapping of Frank’s lovegrass and the life-cycle characteristics of this 
species, the local population of the Frank’s lovegrass consists of plants and seeds of this species within 
the 25-acre area of mapped Priority Habitat in Reach 7D.  This species prefers sandy substrate within or 
at edges of the river channel.  It is therefore assumed that this plant is distributed along the designated 
stretch of the river within the Priority Habitat. 

BB-3. Impacts of Remedial Alternatives on Frank’s Lovegrass Habitat  

BB-3-1. Impacts to Frank’s Lovegrass Habitat from Individual Sediment and Floodplain Alternatives 

None of the sediment alternatives would impact Priority Habitat of Frank’s lovegrass.  The only floodplain 
alternative that would alter Frank’s lovegrass Priority Habitat is FP 7, which would involve excavation and 
backfill of approximately 0.3 acre or approximately 1% of the mapped Priority Habitat. However, this work 
would occur only within forested floodplain, which is not suitable habitat for this species.  

BB-3-2. Impacts to Frank’s Lovegrass Habitat from Combinations of Sediment and Floodplain Alternatives 

Among the selected combinations of sediment and floodplain alternatives assessed in the Revised CMS 
Report, only SED 8/FP 7 would impact Priority Habitat, with impacts identical to those described above for 
FP 7.  

BB-3-3. Impacts to Frank’s Lovegrass Habitat from Treatment/Disposition Alternatives 

There would be no impacts to Frank’s lovegrass Priority Habitat from any of the treatment/disposition 
alternatives since no work would be conducted within the mapped habitat for this species. 

BB-4. Assessment of Take of Frank’s Lovegrass 

As noted above, the only remedial alternative that would involve work in Frank’s lovegrass Priority Habitat 
is FP 7 (individually, and in combination with SED 8.)  The impacts of this alternative within mapped 
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Priority Habitat would be limited to forested floodplain areas, which are not suitable habitat for this 
species.  Accordingly, there would be no take of this species. 

References: 

NHESP. 2009. Rare Plant Fact Sheet for Frank’s Lovegrass (Eragrosits frankii). Natural Heritage & 
Endangered Species Program, MA Division of Fisheries and Wildlife, Westborough, MA.  

NHESP. 2008. Massachusetts List of Endangered, Threatened and Special Concern Species as 
published in the Code of Massachusetts Regulations (321 CMR 10.00). Natural Heritage & Endangered 
Species Program. Westborough, MA. 
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CC. Gray’s Sedge (Carex grayi) MESA Assessment 

CC-1. Summary of Species Life Cycle and Habitat Requirements 

Gray’s sedge (Carex grayi) is a perennial member of the sedge family (Cyperaceae) with strongly-angled 
stems.  Gray’s sedge is a Threatened Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Stems occur in small clusters with firm, broad (4 to 11 mm wide), pale green to gray-green 
leaves with loose, persistent purplish-red sheaths at the base of the leaves.  Mature plants are 1 to 3 feet tall.  
Preferred habitat for this plant is floodplain forest along major rivers where the floodplain forest is subject to 
flooding in the spring, wet deciduous forests on alluvial soils, swampy woods, calcareous meadows, and 
remnants of floodplain forests bordered by open pastures (NHESP 2010).  Primary dispersal of this species is 
likely through transport of achenes (dry fruit) downstream via the river channel and backwaters during 
flooding events.  Although this species is capable of spreading locally through rhizomatous (creeping vertical 
underground stem) growth, lateral vegetative expansion from this form of growth is generally limited.  Gray’s 
sedge colonies are currently known to occur in Berkshire, Franklin, Hampshire, and Hampden Counties.   

CC-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat for Gray’s sedge within the Housatonic 
River corridor occurs only within Reach 5C, as shown on Figure CC-1 at the end of this section.  The mapped 
Priority Habitat consists of two areas separated by the Housatonic River.  The larger area of mapped Priority 
Habitat for Gray’s sedge on the west side of the Housatonic River extends contiguously from approximately 
1 mile south of New Lenox Road to the southern extent of Reach 5C near Woods Pond   A second smaller 
area is mapped as Priority Habitat on the east side of the river approximately 1,200 feet north of Woods Pond.  
The mapped Priority Habitat in Reach 5C consists primarily of shrub swamp and floodplain forest 
communities, but also includes some portions of the river channel, riverbanks, and backwaters.  The Priority 
Habitat for Gray’s sedge comprises approximately 148 acres, of which 118 acres are located within the PSA.  
The Woodlot Ecological Characterization Report (2002) indicated a documented location of Gray’s sedge 
within calcareous swamp along the west side of the Housatonic River roughly one mile north of Woods Pond.  
No Gray’s sedge Priority Habitat occurs within Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping of the Gray’s sedge and the characteristics of this species, the local 
population of the Gray’s sedge consists of the Gray’s sedge plants (and seeds or other propagules) present 
on both sides of the river within the entire 148-acre area of Priority Habitat mapped within Reach 5C.   

Because, as described above, the Gray’s sedge is able to grow successfully in many different wetland and 
floodplain habitats, most of the mapped Priority Habitat, with the exception of the permanently inundated 
riverine and backwater habitat, is suitable for this species. Accordingly, it is assumed that this species is 
broadly distributed throughout the mapped Priority Habitat. 

CC-3. Impacts of Remedial Alternatives on Gray’s Sedge Habitat 

CC-3-1.  Impacts to Gray’s Sedge Habitat from Individual Remedial Alternatives 

Table CC-1 summarizes the areal extent of work within Gray’s sedge habitat for all sediment and floodplain 
alternatives within Reach 5.  SED 1 involves no construction related activities, SED 2 is limited to monitored 
natural recovery (MNR), and SED 10 would not impact Gray’s sedge Priority Habitat.  SED 3 would involve 
less than one acre of remediation (consisting of thin-layer capping) within the mapped Priority Habitat.  SED 4 
through SED 9 would affect 3 to 4 acres of Priority Habitat through remediation activities – mainly capping or 
thin-layer capping under SED 4 and SED 5 and sediment removal with capping or backfilling under SED 6 
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through SED 9.  None of the sediment alternatives would involve construction of access roads or staging 
areas or riverbank stabilization within Gray’s sedge Priority Habitat.  

Sediment remediation activities, both those described above within riverine and backwater areas of mapped 
Priority Habitat and also those occurring outside of but in proximity to Gray’s sedge Priority Habitat, would 
primarily impact the river channel and/or permanently flooded backwater areas – open water habitats which 
are not preferred for growth of Gray’s sedge plants.  However, since water transport is the primary dispersal 
method for this species, sediment removal both within and proximate to the mapped Priority Habitat may 
reduce the amount of available seed bank within the PSA, and capping of the sediment would bury seeds 
below the cap, precluding further distribution and germination.  In addition, some direct plant mortality could 
occur where Gray’s sedge plants grow at backwater transitional edges.  

Floodplain alternative FP 1 involves no construction-related activities.  Under FP 2 and FP 9, no remediation 
or construction of access roads or staging areas would occur within Gray’s sedge Priority Habitat.  All the 
other floodplain alternatives would impact mapped habitat by varying amounts as shown in Table CC-1.  FP 3 
would impact less than 1 acre of mapped habitat by construction of an access road.  FP 4 through FP 8 would 
impact Gray’s sedge Priority Habitat within Reach 5C through both soil removal activities and the construction 
of access roads/staging areas, with impacts ranging from approximately 1-2 acres under FP 4, FP 5, and 
FP 8, to approximately 9 and 12 acres under FP 6 and FP 7 respectively.  In total, FP 3 and FP 4 would 
impact approximately 1% of the total Priority Habitat of this species, FP 5 and FP 8 would impact 
approximately 2% of the total Priority Habitat, and FP 6 and FP 7 would impact 6% and 8% of the total Priority 
Habitat, respectively.  

By removing vegetation and excavating impacted soils, floodplain remediation activities within Gray’s sedge 
Priority Habitat would cause direct mortality to any plants within the work area and would remove all seed 
deposits and rhizomes below the surface grade.  Since imported soil used for backfilling would not carry the 
seeds or root-matter of Gray’s sedge, backfilling would not foster the regrowth of this species.  Moreover, 
such disturbed conditions are also highly susceptible to colonization of by invasive species, which would have 
a competitive advantage over Gray’s sedge.   

Table CC-1. Impacts to Gray’s Sedge Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- 0.9 -- 0.9 -- -- -- -- 0.0 0.9 >1% 
SED 4 -- -- 3.1 -- 3.1 -- -- -- -- 0.0 3.1 2% 
SED 5 -- -- 3.1 -- 3.1 -- -- -- -- 0.0 3.1 2% 
SED 6 -- -- 3.5 -- 3.5 -- -- -- -- 0.0 3.5 2% 
SED 7 -- -- 3.5 -- 3.5 -- -- -- -- 0.0 3.5 2% 
SED 8 -- -- 4.1 -- 4.1 -- -- -- -- 0.0 4.1 3% 
SED 9 -- -- 3.4 -- 3.4 -- -- -- -- 0.0 3.4 2% 
SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 -- -- 0.0 -- 0.0 -- -- 0.2 -- 0.2 0.2 >1% 
FP 4 -- -- 0.6 -- 0.6 -- -- 0.3 -- 0.3 0.9 >1% 
FP 5 -- -- 1.1 -- 1.1 -- -- 1.1 -- 1.1 2.2 2% 
FP 6 -- -- 7.5 -- 7.5 -- -- 1.1 -- 1.1 8.6 6% 
FP 7 -- -- 10.6 -- 10.6 -- -- 0.9 -- 0.9 11.5 8% 
FP 8 -- -- 1.3 -- 1.3 -- -- 0.9 -- 0.9 2.3 2% 
FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

 

CC-3-2.  Impacts to Gray’s Sedge Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the Gray’s sedge.  Those impacts are shown in Table CC-2, except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities.  Total impacts to mapped Priority 
Habitat of the Grey’s sedge from all of these combinations except SED 10/FP 9 would range from 
approximately 1 acre (less than 1% of Priority Habitat) under SED 3/ FP 3 to approximately 15 acres (10% of 
the Priority Habitat) under SED 8/FP 7.  These combinations would cause direct mortality to any Gray’s sedge 
plants growing in the work areas and a reduction in the seed bank of this species within, and in river channel 
and backwaters proximate to, the mapped Priority Habitat.  SED 10/FP 9 would not impact Gray’s sedge 
Priority Habitat.   

Table CC-2. Impacts to Gray’s Sedge Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 0.9 -- 0.2 1.1 <1% 
SED 5/FP 4 -- -- 4.1 -- 0.3 4.4 3% 
SED 6/FP 4 -- -- 4.1 -- 0.3 4.4 3% 
SED 8/FP 7 -- -- 14.3 -- 0.6 14.9 10% 
SED 9/FP 8 -- -- 4.8 -- 0.9 5.7 4% 
SED 10/FP 9 -- -- -- -- 0.0 0.0 0% 

*Includes 148-acre Priority Habitat between the Confluence and Woods Pond Dam.   

CC-3-3. Impacts to Gray’s Sedge Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
Gray’s sedge have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts are 
shown in Table CC-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
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areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the amount of mapped habitat within 
the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range from 
none (assuming use of either CDF area in Woods Pond) to approximately 5 acres (assuming use of 
backwater BWL_07).  However, this work would occur in open water habitats which are not likely to be utilized 
by plants of this species. Thus, impacts to backwaters and Woods Pond under TD 2 are not expected to have 
a direct impact on the Gray’s sedge, although there is a potential for this work to remove dispersed seed bank 
of the species, as discussed above, or to alter the hydrology of the surrounding habitat, thereby indirectly 
impairing this species’ habitat. 

TD 3, TD 4 and TD 5 would have no impact on Gray’s sedge Priority Habitat, since none of the identified 
facility locations under these alternatives are within the mapped Priority Habitat for this species. 

Table CC-3. Impacts to Gray’s Sedge Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 5.2 (Reach 5C) 
BWL_09 1.4 (Reach 5C) 

Woods Pond – Layout A None 
Woods Pond – Layout B None 

TD 3 Woods Pond, Forest Street, 
Rising Pond None 

TD 4 and 
TD 5 Off New Lenox Road None 

 

CC-4. Assessment of Take of Gray’s Sedge 

The attached tables – Table CC-4 for the sediment alternatives, Table CC-5 for the floodplain alternatives, 
Table CC-6 for the selected combinations of alternatives, and Table CC-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and what type of 
take; and (b) whether any unavoidable take would be likely to impact a significant portion of the local 
population of this species.  

As shown in Table CC-4, all of the sediment alternatives except SED 1, SED 2, and SED 10 could possibly 
result in a take of Gray’s sedge.  SED 3 would result in impacts to approximately 1 acre of Priority Habitat due 
to thin-layer capping within the river channel.  SED 4 through SED 9 would involve approximately 3 to 4 acres 
of remediation work, consisting of removal, thin-layer capping, or capping without removal, in portions of the 
river channel and permanently flooded backwater areas that are within the mapped Priority Habitat, as well as 
similar activities in channel and backwaters proximate to mapped Gray’s sedge Priority Habitat.  These 
activities could either remove seeds within the sediment or trap seeds underneath a cap, making them 
unavailable for potential future germination within the floodplain.  Direct killing of plants could also occur at 
backwater transitional edges in or proximate to Priority Habitat.   

Given that these impacts to Gray’s sedge are primarily indirect, and that only approximately 1 to 3% of the 
mapped Priority Habitat area would be altered, these sediment alternatives would not impact a significant 
portion of the local population.   

As shown in Table CC-5, all of the floodplain alternatives except for FP 1, FP 2 and FP 9 would result in a 
take of Gray’s sedge.  FP 3 through FP 5 and FP 8 would affect from less than 1 to approximately 2 acres of 
suitable floodplain habitat for this species.  Impacts to suitable floodplain habitats would increase to 
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approximately 9 to 12 acres under FP 6 and FP 7.  Clearing, grubbing, and soil excavation within those areas 
would kill any plants and remove the seed bank of this species within the affected areas, resulting in a take of 
Gray’s sedge.   

The limited extent of remediation in Priority Habitat under FP 3 through FP 5 and FP 8 (ranging from under 
1% to 2% of the mapped Priority Habitat) would not result in an impact to a significant portion of the local 
population.  Under FP 6 and FP 7, which would affect 6% to 8% of the total Priority Habitat, impacts to a 
significant portion of the local population are still unlikely.   

As shown in Table CC-6, all of the remedial combinations except for SED 10/FP 9  would cause a take of the 
Gray’s sedge through alteration of suitable floodplain habitat, which would result in the mortality of any plants 
within the work area and reduction of available seed bank associated with both floodplain and sediment 
activities.   

Total impacts to Priority Habitat of the Gray’s sedge would range from less than 1% under SED 3/FP 3 
(including 0.2 acre of impacts in suitable floodplain habitat) to 10% of the Priority Habitat under SED 8/FP 7.  
Given the limited extent of alteration under SED 3/FP 3, that combination would not impact a significant 
portion of the population   While the extent of work would increase to 3-4% of the Gray’s sedge Priority 
Habitat under SED 5/FP 4, SED 6/FP 4, and SED 9/FP8, these combinations would still not be enough to 
impact a significant portion of the local population.  Only alternative combination SED 8/FP 7 (affecting 10% 
of the total mapped Priority Habitat) could possibly impact a significant portion of the local population given 
the cumulative effects of direct plant mortality, removal of floodplain soil seed bank, and potential reduction of 
riverine seed bank in and proximate to the Priority Habitat.   

As shown in Table CC-7, the only treatment/disposition alternative that could impact mapped Gray’s sedge 
Priority Habitat is TD 2.  For TD 2, impacts to that mapped habitat would occur only if backwaters BWL_07 or 
BWL_09 are used for a CDF.  A CDF in either backwater would alter only 1 to 3% of the total Priority Habitat 
and would not be likely to cause direct mortality of any Gray’s sedge plants except to plants that could be 
growing on the transitional edges of the backwater.  However, this work could possibly cause a take by 
burying the seed bank below the CDF.  Given these limited overall impacts, which occur primarily in open 
aquatic habitat where this species does not grow, such work under TD 2 would not impact a significant portion 
of the local Gray’s sedge population. 
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NHESP. 2008. Massachusetts List of Endangered, Threatened and Special Concern Species as published in 
the Code of Massachusetts Regulations (321 CMR 10.00). Natural Heritage & Endangered Species Program. 
Westborough, MA. 
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http://plants.usda.gov/  
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Table CC-4. Assessment of Take of Gray’s Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 Possibly.  This alternative would involve thin-
layer capping in the river channel, affecting 
< 1 acre of Priority Habitat as well as nearby 
areas in the river.  The river channel is not 
suitable habitat for Gray’s sedge.  However, if 
any seeds of this species are present in the 
affected area, the thin-layer cap would bury 
them, precluding the potential for their 
germination, which could result in a take of 
this species.    

No.  Even if a take occurred, this alternative 
would impact less than 1% of the Priority 
Habitat area.  

SED 4 
through 
SED 9 

Possibly.  These alternatives would involve 
approximately 3 to 4 acres of remediation 
work in Priority Habitat, consisting mainly of 
thin-layer capping or capping without removal 
(in SED 4 and SED 5) or removal with 
capping or backfilling (in SED 6 through 
SED 9), in portions of Priority Habitat 
comprising permanently flooded backwater 
areas and the river channel.  These sediment 
remediation activities, which would occur both 
in mapped Priority Habitat and also in river 
channel and backwaters proximate to 
mapped Priority Habitat, would remove seeds 
and/or bury seeds underneath the cap and 
preclude the potential for their germination, 
possibly resulting in a take of this species.  
Impacts through direct killing of plants could 
also occur at the backwater transitional 
edges.   

No.  Even if a take occurred, these 
alternatives would impact approximately 2% 
to 3% of the Priority Habitat, work in these 
aquatic habitats would not directly impact 
plants, and any indirect impacts on seed bank 
within mapped and unmapped areas of river 
channel and backwaters would not be so 
extensive as to cause an impact to a 
significant portion of the local population.   

SED 10 No take due to no work in Gray’s sedge 
Priority Habitat. 

NA 
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Table CC-5. Assessment of Take of Gray’s Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

No take due to no work in Gray’s sedge 
Priority Habitat. 

NA 

FP 3, FP 4, 
FP 5, and  

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction within Priority 
Habitat (with impacts ranging from less than 
1 acre to approximately 2 acres) would 
directly affect suitable habitat for this species.  
Clearing, grubbing, and soil excavation in 
those areas would kill any plants and remove 
the seed bank of this species in the affected 
areas, resulting in a take.   

No.  Only a small proportion (<1% to 2%) of 
the Gray’s sedge Priority Habitat would be 
impacted under these FP alternatives. 

FP 6 and  
FP 7 

Yes.  Soil removal activities and access 
road/staging area construction within Priority 
Habitat (with impacts ranging from nearly 9 to 
12 acres) would directly affect suitable habitat 
for this species.  Clearing, grubbing, and soil 
excavation in those areas would kill any 
plants and remove the seed bank of this 
species in the affected areas, resulting in a 
take.   

Unlikely.  Although these alternatives would 
affect suitable habitat for this species, they 
would impact 6 to 8% of total Gray’s sedge 
Priority Habitat, making it unlikely that a 
significant portion of the local population 
would be impacted.  
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Table CC-6. Assessment of Take of Gray’s Sedge Under Combinations of Sediment and Floodplain 
Alternative 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat (affecting < 1 acre of suitable habitat) 
would kill any plants and remove any seed 
bank of this species within the work area.  In 
addition, sediment remediation in Priority 
Habitat would involve < 1 acre of thin-layer 
capping in the river channel.  While this is not 
suitable habitat for Gray’s sedge, the thin-
layer capping could potentially bury seeds of 
this species under the cap.    

No.  Even if a take occurred, only a small 
portion (<1%) of the Gray’s sedge Priority 
Habitat would be impacted under this 
combination. 

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat, including suitable habitat for this 
species, would kill any plants and remove 
any seed bank within the work area.  In 
addition, sediment remediation in Reach 5C 
(mainly capping or thin-layer capping) could 
cause an additional take by trapping any 
seeds underneath the cap, making them 
unavailable for potential future germination 
within the floodplain.  

No.  Only a small portion (~ 3-4%) of the 
Gray’s sedge Priority Habitat would be 
impacted under these combinations. 

SED 8/FP 7 Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat, including suitable habitat for this 
species, would kill any plants and remove 
any seed bank within the work area.  In 
addition, the sediment excavation in 
Reach 5C could cause an additional take 
through removal of any seeds present in the 
sediment.     

Possibly.  This alternative combination would 
impact 10% of total Gray’s sedge Priority 
Habitat (approximately 15 acres).  Given the 
extent of direct mortality in affected suitable 
floodplain habitat, removal of floodplain soil 
seed bank, and potential reduction of riverine 
seed bank in and proximate to the Priority 
Habitat, the cumulative effects of this 
combination could possibly impact a 
significant portion of the local population.  

SED 10/FP 9 No take due to no remedial work in Gray’s 
sedge habitat. 

NA 
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Table CC-7. Assessment of Take of Gray’s Sedge Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under any footprint configuration that 
uses only Woods Pond for a CDF, since that 
footprint would not impact Gray’s sedge 
Priority Habitat.   
 
Possibly under a footprint that involves a 
backwater (which would affect a portion of the 
Priority Habitat), since construction of a CDF 
could potentially kill any plants growing on the 
transitional edges of the backwater and would 
remove seeds within the backwater 
sediments.  

No.  Even if a take would occur, the maximum 
impact (approximately 5 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for Gray’s sedge and would occur 
mainly in open backwater habitat, where this 
species does not grow.   

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

No take due to no impacts. NA 
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DD. Hairy Wild Rye (Elymus villosus) MESA Assessment  

DD-1. Summary of Species Life Cycle and Habitat Requirements 

Hairy wild rye (Elymus villosus) is an erect, native perennial in the grass family (Graminae or Poaceae) and 
grows in tufts 2.5 to 4 feet high.  Hairy wild rye is an Endangered Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008). The principal leaf blades are 5-10 millimeters wide and 
softly villous (containing long fine hairs) on the upper surface.  The stems are topped by an elongate terminal 
spike, which has a very bristly appearance.  Hairy wild rye flowers from mid July to mid August.  Habitats in 
Massachusetts include floodplain forests (high terrace floodplain forests in particular), rich moist thickets, and 
rocky woodlands (NHESP 2010).  These habitats are occasionally to rarely subject to flooding for long 
durations.  Stream banks, marshes, and moist woods also provide suitable habitat for this species.  According 
to NHESP records, this species occurs in Berkshire and Worcester County. 

DD-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of hairy wild rye occurs in the central portion 
of Reach 5A northeast of the City of Pittsfield Wastewater Treatment Facility on the west side of the 
Housatonic River.  The mapped Priority Habitat for this species is shown on Figure DD-1 at the end of this 
section.  The Priority Habitat for this species comprises approximately 27 acres, of which 19 are located 
within the PSA.  The areal extent of the mapped Priority Habitat includes the river channel and riverbanks, as 
well as forested, shrub swamp, and emergent marsh areas in the floodplain.  The Priority Habitat contains 
high quality habitat suitable for hairy wild rye.  Specific occurrences of hairy wild rye have been reported 
within the forested floodplain habitat in Reach 5A (Woodlot 2002).  There is no mapped Priority Habitat for 
hairy wild rye in the remainder of Reach 5 or in Reaches 6, 7, or 8. 

Based on the Priority Habitat mapping of the hairy wild rye, the local population of this species consists of the 
plants and seeds of this species in the 27 acres of mapped Priority Habitat in Reach 5A.  Because, as 
described above, the hairy wild rye prefers floodplain forest habitats, rich moist thickets, and riverbank 
habitats, it is assumed that this species will be broadly distributed in the mapped Priority Habitat within these 
community types.  Although areas of deep and shallow emergent marsh habitat have been mapped within 
Priority Habitat, these open and frequently inundated areas would not be as suitable for this species. 

DD-3. Impacts of Remedial Alternatives on Hairy Wild Rye Habitat 

DD-3-1. Impacts to Hairy Wild Rye Habitat from Individual Sediment and Floodplain Remedial Alternatives 

Table DD-1 summarizes the areal extent of the remedial work within hairy wild rye Priority Habitat within 
Reach 5A for all individual sediment and floodplain alternatives.  Sediment alternative SED 1 consists of no 
action, and SED 2 is limited to monitored natural recovery (MNR).  SED 3 through SED 9 would each involve 
approximately 1 acre of impact to the main river channel (due to sediment removal with capping or backfilling) 
and approximately 4,500 linear feet of riverbank impacts (due to bank stabilization/removal activities).  SED 3 
through SED 8 would also impact approximately 2 acres of the floodplain within hairy wild rye Priority Habitat 
due to access road/staging area construction.  The in-river remediation is not expected to directly impact hairy 
wild rye, as this species does not grow in aquatic habitats.  However, the riverbank stabilization/removal work 
would affect suitable habitat for this species within the Priority Habitat, as this species could grow on the bank 
above the ordinary high water level.  Riverbank stabilization/removal above this level would remove any plant 
biomass including seeds and roots of this species along the bank.  Access road/staging area construction 
would also impact suitable habitat for this species through grubbing, clearing, and filling activities.  SED 10 
would impact less than 1 acre of mapped Priority Habitat due to sediment removal, with no access road or 
staging area construction impacts.  In addition, the riverbank stabilization/remediation work under SED 10 
would be reduced to approximately 200 linear feet.  
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Floodplain alternative FP 1 consists of no action and FP 2, FP 5, and FP 9 would have no impacts on the 
mapped Priority Habitat.  FP 3, FP 4, FP 6 and FP 8 would impact approximately 1 to 2 acres (4 to 8%) of the 
Priority Habitat due to soil excavation and backfilling, as well as access road/staging area construction.  FP 7 
would impact significantly more habitat than the other floodplain alternatives, altering over 6 acres (24%) of 
the Priority Habitat due to soil excavation and backfilling, as well as access road/staging area construction.  In 
addition to direct removal of plants, the excavation of soil would remove any fruit of the hairy wild rye 
previously deposited in the soil, reducing the repository of this species’ seed bank within the PSA, which 
could adversely affect the long-term viability of this species along the Housatonic River.  Non-indigenous soil 
would not contain the fruit of this species, and therefore the backfilled soil would not have the same potential 
for the re-growth of hairy wild rye.  Moreover, the disturbed areas are prone to the colonization of invasive 
species, which are likely to have a competitive advantage over the hairy wild rye following remediation. 

Table DD-1. Impacts to Hairy Wild Rye Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 4 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 5 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 6 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 7 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 8 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 
SED 9 0.9 -- -- -- 0.9 0.1 -- -- -- 0.1 1.0 4% 

SED 10 0.6 -- -- -- 0.6 -- -- -- -- 0.0 0.6 2% 
Floodplain Alternatives 

FP 1 No Action 0.0 0% 
FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 3 1.0 -- -- -- 1.0 0.6 -- -- -- 0.6 1.7 6% 
FP 4 1.0 -- -- -- 1.0 0.6 -- -- -- 0.6 1.7 6% 
FP 5 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
FP 6 0.7 -- -- -- 0.7 0.4 -- -- -- 0.4 1.2 4% 
FP 7 5.9 -- -- -- 5.9 0.6 -- -- -- 0.6 6.5 24% 
FP 8 1.5 -- -- -- 1.5 0.7 -- -- -- 0.7 2.1 8% 
FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 4,546 linear feet of 
riverbank stabilization/remediation within hairy wild rye Priority Habitat, and SED 10 would require 193 
linear feet of riverbank stabilization/remediation within hairy wild rye Priority Habitat.   

 

DD-3-2. Impacts to Hairy Wild Rye Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of hairy wild rye.  The impacts to the Priority Habitat in Reach 5A due to these combination of 
sediment and floodplain alternatives are shown in Table DD-2 (except for the combination of SED 2/FP 1 
which does not involve any remedial construction activities).  Impacts to hairy wild rye under these 



Hairy Wild Rye 
MESA Assessment      

 DD-3 October 2010 

combinations, except SED 10/FP 9, would range from 3 acres under SED 9/FP 8 (11% of the Priority Habitat) 
to approximately 8 acres under SED 8/FP 7 (30% of the Priority Habitat), plus approximately 4,500 linear feet 
of riverbank habitat.  The floodplain and riverbank work involved under these combinations would cause direct 
mortality to any hairy wild rye plants growing in the work areas and cause a reduction in the seed bank of this 
species within the PSA.  SED 10/FP 9 would have considerably reduced impacts, affecting less than 1 acre 
(2%) of the Priority Habitat and approximately 200 linear feet of riverbank within that habitat. 

Table DD-2. Impacts to Hairy Wild Rye Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 1.9 -- -- -- 2.2 4.1 15% 
SED 5/FP 4 1.9 -- -- -- 2.2 4.2 15% 
SED 6/FP 4 1.9 -- -- -- 2.2 4.2 15% 
SED 8/FP 7 6.8 -- -- -- 1.3 8.1 30% 
SED 9/FP 8 2.4 -- -- -- 0.7 3.0 11% 
SED 10/FP 9 0.6 -- -- -- 0.0 0.6 2% 
* Includes 27-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  Riverbank stabilization/remediation would impact 4,546 linear feet of riverbank for 
all alternative combinations except for SED10/FP9, which would impact 193 linear feet of 
riverbank due to stabilization/remediation.     

 

DD-3-3. Impacts to Hairy Wild Rye Habitat from Treatment/Disposition Alternatives 

There would be no impacts to hairy wild rye Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

DD-4. Assessment of Take of Hairy Wild Rye 

The attached tables – Table DD-3 for the sediment alternatives, Table DD-4 for the floodplain alternatives, 
and Table DD-5 for the selected sediment-floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species. 

As shown in Table DD-3, SED 3 through SED 9 would each result in a take of hairy wild rye.  While the in-
river remedial work under those alternatives (affecting approximately 1 acre of Priority Habitat) would not 
directly impact hairy wild rye (which does not grow in aquatic habitats), these alternatives would also impact 
approximately 4,500 linear feet of riverbank within Priority Habitat, which does constitute suitable habitat for 
this species.  Riverbank stabilization/removal above the ordinary high water level would cause a take by 
removing the plants and seeds of this species on the affected banks.  In addition, under SED 3 through 
SED 8, access road/staging area construction would impact approximately 2 acres of the floodplain within 
suitable habitat for this species.  Those activities would also cause a take by removing or destroying hairy wild 
rye plants and seeds in the impacted area.   

Although the access road/staging area construction under SED 3 through SED 8 would impact only a 
relatively small portion (~ 7%) of the Priority Habitat of hairy wild rye, the combination of those impacts with 
impacts on 4,500 linear feet of suitable riverbank habitat could potentially impact a significant portion of the 
local population.  While SED 9 would involve the same riverbank impacts, it would affect less floodplain 
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habitat (0.1 acre, less than 1% of the Priority Habitat) and thus would be unlikely to impact a significant 
portion of the local population.  

Under SED 10, the impacts from sediment removal are limited to less than 1 acre and there are no associated 
floodplain impacts from access and staging areas.  In addition, riverbank impacts under SED 10 would be 
reduced to approximately 200 feet of stabilization/remediation.  Given that this species does not grow in 
aquatic habitats and that riverbank impacts would be considerably reduced under SED 10, it is unlikely that 
this alternative would cause a take of the hairy wild rye.  Even if SED 10 were to cause a take, it would affect 
only 2% of the Priority Habitat, mostly outside suitable habitat, and therefore would not result in an impact to a 
significant portion of the local population.    

As shown in Table DD-4, FP 1 would involve no action, and FP 2, FP 5, and FP 9 would not result in a take of 
hairy wild rye as no construction activities would occur within the Priority Habitat of this species.  All of the 
other floodplain alternatives would involve soil removal and access road/staging area construction within 
suitable floodplain habitat.  These alternatives would cause a take of the hairy wild rye through the removal or 
destruction of any plants in the affected areas and seeds within the substrate.     

FP 3, FP 4, FP 6, and FP 8 would affect 4% to 8% of the hairy wild rye Priority Habitat; it is unlikely that these 
effects would be extensive enough to impact a significant portion of the local population.  FP 7, however, 
would impact about 7 acres or 24% of the mapped Priority Habitat within suitable floodplain habitat.  These 
effects would be extensive enough to impact a significant portion of the local population.  

As shown in Table DD-5, all combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1 and SED 10/FP 9) would involve a take of the hairy wild rye for similar reasons to those 
discussed above.  It is unlikely that a take would occur under SED 10/FP 9, as this combination would not 
impact any floodplain habitat and only approximately 200 lf of riverbank habitat.   

SED 3/FP 3, SED 5/FP 4, SED 6/FP 4 and SED 9/FP 8 would affect 11 to 15% of mapped Priority Habitat 
and 4,500 linear feet of suitable riverbank habitat.  These combined effects could impact a significant portion 
of the local population of hairy wild rye, particularly considering potential changes in hydrology and invasive 
species resulting from disturbances to the riverbank and floodplain.  NHESP (2010) notes that “changes to 
the hydrologic regime due to local use could reduce the habitat viability” for hairy wild rye.  As described in 
Section 5, changes along the riverbank and in the floodplain swales that would occur under these 
combinations could alter the flooding regime (extent, duration, depth, and frequency of flooding) that sustains 
hairy wild rye in the floodplain forests and would increase the potential for invasive species colonization.  
SED 8/ FP 7 would impact 30% of the Priority Habitat plus approximately 4,500 lf of riverbank.  Its impacts 
would include direct effects on the high terrace floodplain forest that is most likely the primary habitat for hairy 
wild rye, as well as indirect effects from hydrological changes and proliferation of invasive species.  The 
adverse effects of SED 8/FP 7 are therefore extensive enough that that combination would impact a 
significant portion of the local population.  

It should be noted that while habitat restoration measures could include re-planting of hairy wild rye, if 
feasible, in areas where the plants had been removed, such actions would not eliminate the takes, nor would 
they change the above conclusions regarding the extent of population impacts.  Numerous factors  – including 
invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, improper hydrology, 
changes in soil characteristics or other environmental conditions, and/or differences in genetic suitability of 
commercial seeds (if available) – could impair the success of seed stock.  As a result, replanting efforts, if 
feasible, would not reliably result in lessening the impacts of the remedial construction activities on the local 
population where a significant portion of that population would be affected.  
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Table DD-3. Assessment of Take of Hairy Wild Rye under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. N/A 

SED 2 No take due to Monitored Natural Recovery 
only. 

N/A 

SED 3 
through 
SED 8 

Yes.  These alternatives would impact 
approximately 2 acres of suitable floodplain 
habitat for this species (for access 
roads/staging areas), along with 
approximately 4,500 linear feet of suitable 
riverbank habitat (for bank stabilization).  
These activities would cause a take by 
removal and/or destruction of hairy wild rye 
plants and seeds.    

Possibly.  While access road/staging area 
construction would impact only about 7% of 
the Priority Habitat of hairy wild rye, the 
combination of those impacts with impacts on 
4,500 linear feet of suitable riverbank habitat 
could impact a significant portion of the local 
population.   

SED 9 Yes.  This alternative would impact 
approximately 4,500 linear feet of suitable 
riverbank habitat for bank stabilization.  
These activities would cause a take by 
removal and/or destruction of hairy wild rye 
plants and seeds.    

Unlikely.  While this alternative would involve 
the same riverbank impacts as SED 3 through 
SED 8, it would affect less floodplain habitat 
(less than 1% of the Priority Habitat) and thus 
would be unlikely to impact a significant portion 
of the local population. 

SED 10 Unlikely.  This alternative would affect less 
than 1 acre of Priority Habitat for sediment 
removal, and that would occur in unsuitable 
habitat for this species.  It would involve no 
floodplain impacts on suitable habitat and 
considerably reduced riverbank impacts (< 
200 linear feet).  As such, a take is unlikely. 

No.  Even if a take were found to occur, this 
alternative would not affect a significant portion 
of the local population as it would impact less 
than 2% of the mapped Priority Habitat, would 
not alter any suitable floodplain habitat, and 
would have minimal riverbank impacts.   
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Table DD-4. Assessment of Take of Hairy Wild Rye Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2, FP 5, 
and  FP 9 

No take due to no work in Priority 
Habitat of this species. 

NA 
 

FP 3, FP 4, 
FP 6, and 

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction would 
impact between 1 and 2 acres of 
suitable floodplain habitat.  These 
activities would result in a take by 
causing direct mortality to any living 
species in the affected areas and 
removing or destroying the seeds of this 
species.  

Unlikely.  Impacts would be limited to 
approximately 4% to 8% of the Priority Habitat, 
which would probably not be enough to impacts 
a significant portion of the local population.  

FP 7 Yes.  Soil removal activities and access 
road/staging areas would impact 
approximately 7 acres of suitable 
floodplain habitat.  These activities 
would result in a take by causing direct 
mortality to any living species in the 
affected areas and removing or 
destroying the seeds of this species.  

Yes.  This alternative would impact 24% of the 
Priority Habitat, largely in suitable floodplain 
habitats.  These effects would be extensive 
enough to impact a significant portion of the 
local population.  
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Table DD-5. Assessment of Take of Hairy Wild Rye under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3  
SED 5/FP 4  
SED 6/FP 4 
SED 9/FP 8  

Yes.  These combinations would impact 
approximately 3 acres of suitable floodplain 
habitat and an additional 4,500 linear feet 
of suitable riverbank habitat.  These 
activities would result in a take by causing 
direct mortality to any living species in the 
affected areas and removing or destroying 
the seeds of this species.  

Possibly.  These combinations would affect 
11 to 15% of mapped Priority Habitat in 
combination with 4,500 linear feet of 
suitable riverbank habitat.  These 
combined effects could impact a significant 
portion of the local population of hairy wild 
rye, particularly considering potential 
changes in hydrology and competition from 
invasive species resulting from 
disturbances to the riverbank and 
floodplain.  

SED 8/FP 7 Yes.  This alternative combination would 
impact approximately 7 acres of suitable 
floodplain habitat and an additional 4,500 
linear feet of riverbank habitat.  These 
activities would result in a take by causing 
direct mortality to any living species in the 
affected areas and removing or destroying 
the seeds of this species.  

Yes.  This combination would impact 30% 
of mapped Priority Habitat in combination 
with 4,500 linear feet of suitable riverbank 
habitat.  Such effects would impact a 
significant portion of the local population of 
hairy wild rye. 

SED 10/FP 9 Unlikely.  This combination would affect 
less than 1 acre of Priority Habitat for 
sediment removal, and that would occur in 
unsuitable habitat for this species.  It would 
involve no floodplain impacts on suitable 
habitat and considerably reduced riverbank 
impacts (< 200 linear feet).  As such, a take 
is unlikely.  

No.  Even if a take were found to occur, 
this combination would not affect a 
significant portion of the local population as 
it would impact less than 2% of the 
mapped Priority Habitat, would not alter 
any suitable floodplain habitat, and would 
have minimal riverbank impacts.    

 



«

0 0.25 0.5
Miles

GENcms 430                                    Oct 2010

LOCATOR

SCALE

LEGEND

H:\GENcms\GIS\Projects\MESA_evaluation\Mesa_Evaluation_r5r6.mxd

Priority Habitat of 
Subject Species (2010)
1 mg/kg PCB Isopleth
Railroad tracks
Roads
Dams
Housatonic River

Hairy Wild Rye
(endangered)

Hairy Wild Rye
Figure DD-1.
Priority Habitat of 

Reach
5A

Reach
5B

Reach
5C

Reach
6

Ho
lm

es
 R

d

Confluence

Woods Pond

October 
Mountain

State 
Forest

East 
Branch

West 
Branch

New Lenox Rd

Woods Pond Dam



 

  October 2010 Q:\mw2007\Projects\60137031\800\Appendix L title pages.doc

EE. Intermediate Spike-Rush (Eleocharis intermedia) 



Intermediate Spike-Sedge 
MESA Assessment        
 
 

 EE-1 October 2010 

EE. Intermediate Spike-Sedge (Eleocharis intermedia) MESA 
Assessment  

EE-1. Summary of Species Life Cycle and Habitat Requirements 

The intermediate (or matted) spike-sedge (or spike-rush) (Eleocharis intermedia) is a small (about 2 to 10 
inches tall), densely tufted, annual herbaceous plant species with thin, wiry stems.  The intermediate 
spike-sedge is a Threatened Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  In Massachusetts, this species is typically found on muddy, alkaline river banks and pond 
shores, usually during periods of low water when the muddy shores are exposed.  The flowering period of this 
plant is from August into October.  As an annual plant, the occurrence and distribution of the intermediate 
spike-sedge may vary from year to year depending on the presence of suitable habitat and seed production.  
The achenes (dry fruit produced by many flowering plants) of these species are distributed by moving water, 
and germinate when conditions are suitable at the location to which they are dispersed.  According to 
NHESP, this species has reported occurrences within only 14 communities in Massachusetts, all of which are 
in western counties (Berkshire, Franklin, and Hampshire).   

EE-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the intermediate spike-sedge between 
the Confluence and Woods Pond begins at the Confluence and extends south through all of Reaches 5A 
and 5B and into the central portion of Reach 5C, as shown on Figure EE-1 at the end of this section.  
Occurrences of the intermediate spike-sedge have been reported along the Housatonic River within 
Reach 5A west of the Joseph Road area and in Reach 5B south of New Lenox Road (Woodlot 2002).  The 
areal extent of the mapped Priority Habitat in Reach 5 is primarily confined to the main channel of the 
Housatonic River, its riverbanks, and the contiguous backwater areas; however, mapped Priority Habitat also 
includes areas of forested floodplain, shrub swamp, and emergent marsh along the margins of the river.  The 
total Priority Habitat of the intermediate spike-sedge in Reach 5 covers 275 acres, of which approximately 267 
acres occur within the PSA.  There is no mapped Priority Habitat of intermediate spike-sedge in Reach 6.   

An additional 33 acres of mapped Priority Habitat are located within Reach 7, to the south of the Route 102 
Bridge in Lee, Massachusetts, as shown on Figure EE-2.  The areal extent of this mapping is confined to the 
Housatonic River and the Hop Brook tributary. 

Based on consideration of the Priority Habitat mapping of the intermediate spike-sedge and its characteristics, 
two distinct populations of this species have been identified and evaluated in this assessment – one in 
Reach 5 and one in Reach 7.  Given the distance between the population in Reach 5 and that in Reach 7 
(approximately 6 miles), as well as the ecological conditions in the intervening area (e.g., Woods Pond and its 
dam, other impoundments and roadway crossings), these are considered separate local populations.  

This species prefers muddy shoreline habitat, and such habitat is broadly distributed along the river margins 
and shallow backwaters throughout the mapped Priority Habitat.  Accordingly, it is assumed that plants or 
achenes are also broadly distributed throughout the river and backwater areas, as well as emergent marsh 
habitats, within the mapped Priority Habitat; however, as this species is an annual plant, the locations of 
growing plants within the Priority Habitat from year to year are likely to vary.    
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EE-3. Impacts of Remedial Alternatives on Intermediate Spike-Sedge Habitat 

EE-3-1. Impacts to Intermediate Spike-Sedge Habitat from Individual Sediment and Floodplain Alternatives  

Table EE-1 summarizes the areal extent of work within intermediate spike-sedge habitat within Reach 5 for all 
the individual sediment and floodplain remedial alternatives.  SED 1 involves no construction activities, and 
SED 2 is limited to monitored natural recovery (MNR).  SED 3 through SED 9 would involve various levels of 
impacts within the river in the Priority Habitat of intermediate spike-sedge, ranging from 42 acres of impact 
under SED 3 to 114 acres of impact under SED 8.  Additional impacts would occur from the approximately 
83,000 linear feet (lf) of riverbank stabilization/remediation within Priority Habitat under SED 3 through SED 9.  
Impacts on the riverine Priority Habitat of this species under SED 10 would be reduced to approximately 20 
acres within the river channel and approximately 8,500 lf of riverbank stabilization/remediation.   

Excavation of the muddy substrate along the margins of the river and the riverbank would directly remove any 
intermediate spike-sedge plants and their preferred suitable habitat.  The excavation of sediments would likely 
also remove the seeds or achenes of the intermediate spike-sedge, reducing the repository of this species’ 
seed bank and adversely affecting the long-term viability of this species along the Housatonic River.  Since 
the imported material used for capping or backfilling the excavated areas would not carry the seeds of 
intermediate spike-sedge, the newly placed moist cap/backfill materials would not foster the re-growth of this 
species.  Moreover, these disturbed conditions are susceptible to colonization by invasive species, which are 
likely to have a competitive advantage over intermediate spike-sedge.  

Construction of access roads and staging areas would alter approximately 22 acres of floodplain habitat 
within the Priority Habitat under SED 3 through SED 8, less than 1 acre of floodplain habitat under SED 9, 
and 3 acres of floodplain habitat under SED 10.  Access and staging construction would impact intermediate 
spike-sedge habitat wherever such work directly alters exposed muddy substrate or emergent wetlands.  

Considering both the sediment remediation work and the construction of supporting facilities, SED 10 would 
impact 8% of the total Priority Habitat of this species in Reach 5, SED 3 would impact 22% of that habitat, and 
SED 4 through SED 9 would impact 40% to 49% of that habitat.   

Floodplain remedial activities under FP 2 through FP 9 would cause varying levels of impact to mapped 
Priority Habitat in Reach 5 due to soil excavation/backfilling and access road/staging area construction.  
These impacts range from approximately 2 acres under FP 2 to 79 acres under FP 7, as shown in 
Table EE-1.  Floodplain soil removal as well as access road and staging area construction in any emergent 
wetland, seasonal pool, or other habitat where suitable exposed mudflat habitat occurs would impact this 
species by removing any plants present, as well as the seed bank, in those areas and altering the habitat for 
this species.  The resulting disturbed conditions would also be susceptible to colonization by invasive species, 
such as purple loosestrife, which could out-compete intermediate spike-sedge.  In total, FP 2 and FP 9 would 
impact less than 1% of the Priority Habitat of this species in Reach 5, FP 3 through FP 5 would impact 7% to 
10% of that habitat, and FP 6 through FP 8 would impact 15% to 29% of that habitat.   
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Table EE-1. Impacts to Intermediate Spike-Sedge Priority Habitat by Remedial Alternative within 
Reaches 5 and 6    

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0.0% 
SED 2 Monitored Natural Recovery 0.0 0.0% 
SED 3 39.4 -- 2.3 -- 41.8 12.5 8.6 0.3 -- 21.4 63.1 22% 
SED 4 43.1 29.1 24.0 -- 96.2 12.4 9.0 0.3 -- 21.7 117.9 43% 
SED 5 43.1 29.1 24.0 -- 96.2 12.4 9.0 0.3 -- 21.7 117.9 43% 
SED 6 44.7 33.3 30.6 -- 108.6 12.4 9.0 0.3 -- 21.7 130.3 47% 
SED 7 44.7 33.3 30.6 -- 108.6 12.4 9.0 0.3 -- 21.7 130.3 47% 
SED 8 45.0 35.2 33.8 -- 114.0 12.4 9.0 0.3 -- 21.7 135.7 49% 
SED 9 44.7 33.3 30.7 -- 108.7 0.2 0.1 -- -- 0.2 108.9 40% 
SED 10 19.7 -- -- -- 19.7 2.5 0.5 -- -- 3.0 22.7 8% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 1.0 0.2 0.3 -- 1.5 0.4 0.2 0.2 -- 0.7 2.3 <1% 
FP 3 7.2 5.3 4.7 -- 17.2 1.6 0.7 0.4 -- 2.6 19.8 7% 
FP 4 12.3 7.2 5.7 -- 25.2 1.4 1.1 0.5 -- 3.0 28.3 10% 
FP 5 9.3 4.5 6.3 -- 20.1 1.3 0.8 0.5 -- 2.5 22.6 8% 
FP 6 23.4 21.3 11.6 -- 56.3 1.1 0.9 0.7 -- 2.7 59.0 21% 
FP 7 37.9 25.9 13.5 -- 77.3 0.9 0.7 0.6 -- 2.1 79.4 29% 
FP 8 16.7 10.4 9.4 -- 36.5 1.8 1.3 0.6 -- 3.7 40.2 15% 
FP 9 1.0 0.3 0.3 -- 1.6 0.4 0.4 0.2 -- 0.9 2.5 <1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 82,686 linear feet 
of riverbank stabilization/remediation within Priority Habitat and SED 10 would require 8,559 linear feet of 
riverbank stabilization/remediation within intermediate spike-sedge Priority Habitat. 

 

In Reach 7, no impacts to intermediate spike-sedge Priority Habitat from remediation or construction of 
access roads and staging areas would occur under any of the sediment alternatives or under any of the 
floodplain alternatives except for FP 7.  Under FP 7, less than an acre, or 1% of the intermediate spike-sedge 
habitat in Reach 7, would be impacted.  

EE-3-2. Impacts to Intermediate Spike-Sedge Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the intermediate spike-sedge.  For the Priority Habitat in Reach 5, those impacts are shown 
in Table EE-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Impacts to intermediate spike-sedge habitat from the combinations of sediment-floodplain 
alternatives would range from approximately 25 acres under SED 10/FP 9 (9% of the Priority Habitat) to 
approximately 196 acres under SED 8/FP 7 (71% of the Priority Habitat).  In addition, under all alternative 



Intermediate Spike-Sedge 
MESA Assessment        
 
 

 EE-4 October 2010 

combinations except SED 10/FP 9, approximately 83,000 lf of riverbank stabilization/remediation within 
Priority Habitat would be required.  SED 10/FP 9 would require considerably reduced riverbank 
stabilization/remediation, affecting approximately 8,500 lf of riverbank within the Priority Habitat. 

Table EE-2. Impacts to Intermediate Spike-Sedge Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts (acres) Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat*5A 5B 5C 6 

SED 3/FP 3 46.6 5.3 7.1 -- 21.7 80.7 29% 
SED 5/FP 4 55.4 36.3 29.7 -- 19.4 140.8 51% 
SED 6/FP 4 57.0 40.5 36.3 -- 19.4 153.2 56% 
SED 8/FP 7 81.4 60.6 46.4 -- 7.6 196.0 71% 
SED 9/FP 8 61.4 43.8 40.1 -- 3.4 148.6 54% 
SED 10/FP 9 20.7 0.3 0.3 -- 3.3 24.6 9% 

*Includes 275-acre Priority Habitat between the Confluence and the Woods Pond Dam.   
 
Note:  In addition to the impacts shown in this table, all of these combinations except 
SED 10/FP 9 would also each require 82,686 linear feet of riverbank stabilization/ remediation 
within Priority Habitat and SED 10/FP 9 would require 8,559 linear feet of riverbank 
stabilization/remediation within intermediate spike-sedge Priority Habitat.   

 

In Reach 7, none of these combinations of alternatives would impact the intermediate spike-sedge except for 
SED 8/FP 7, which would impact less than 1 acre of floodplain habitat (comprising less than 1% of the total 
Priority Habitat in Reach 7). 

EE-3-3. Impacts to Intermediate Spike-Sedge Habitat from Treatment/Disposition Alternatives  

None of the treatment/disposition alternatives for removed sediment and soil would impact mapped Priority 
Habitat for the intermediate spike-sedge. 

EE-4. Assessment of Take of Intermediate Spike-Sedge 

The attached tables – Table EE-3 for the sediment alternatives, Table EE-4 for the floodplain alternatives, and 
Table EE-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take: and (b) whether any take would be likely 
to impact a significant portion of the local populations of this species. 

As shown in Table EE-2, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the intermediate spike-sedge in Reach 5.  At a minimum, the actions associated with the removal, engineered 
capping, or thin-layer capping of river bottom sediments and the stabilization of riverbanks would affect 
exposed muddy substrates along the river margins that provide habitat for intermediate spike-sedge 
populations.  These activities would all result in direct killing of any intermediate spike-sedge plants present in 
those areas.  Sediment removal is also likely to substantially remove the seed bank of this species, which 
would also constitute a take under MESA.  In addition, construction of access roads and staging areas would 
impact portions of mapped intermediate spike-sedge habitat, including open wetland habitats with exposed 
muddy substrates that provide preferred habitat for this species.  These activities would also result in mortality 
to any plants of these species present in those areas, as well as removal or destruction of the seed bank.   
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The alterations under SED 3 through SED 9 would impact a significant portion of the intermediate spike-
sedge local population in Reach 5.  Those alternatives would impact 22% to 49% of the mapped Priority 
Habitat; and the riverbank stabilization/remediation activities under those alternatives would disturb 
approximately 70% (83,000 lf) of the river margins within spike-sedge Priority Habitat where this species is 
most likely to occur.  These disturbances would not only result in a widespread removal or destruction of 
spike-sedge plants and seeds, but would also result in a high potential for colonization of invasive species at 
the expense of intermediate spike-sedge growth.  SED 10, by contrast, would not be expected to impact a 
significant portion of the local population, because it would alter only 8% of the mapped habitat and 
approximately 8,500 lf of riverbank.   

As shown in Table EE-3, FP 2 and FP 9 are unlikely to result in a take of the intermediate spike-sedge, as 
only a small portion (<1%) of the intermediate spike-sedge Priority Habitat in Reach 5 would be impacted and 
the impacts would occur within transitional floodplain forest which is not a preferred habitat for this species.  
The remaining floodplain removal alternatives would result in a take of the intermediate spike-sedge in 
Reach 5.  FP 3 through FP 5 would impact 7 to 10% of the Priority Habitat; FP 8 would impact 15% of the 
Priority Habitat; and FP 6 and FP 7 would impact 21 to 29% of the mapped Priority Habitat.  These 
alternatives would alter suitable habitat wet meadow and emergent marsh habitats with exposed muddy 
substrates, and would kill any plants within the remediated area.  Floodplain soil removal activities are also 
likely to remove the seed bank of this species, which would also constitute a take under MESA.    

The extent of the alterations under FP 6 through FP 8 (15 to 29% of the Priority Habitat) would impact a 
significant portion of the intermediate spike-sedge local population in Reach 5 through removal of plants and 
seeds, as well as increasing the potential for invasive species proliferation.  However, impacts under FP 3 
through FP 5 (7 to 10% of the Priority Habitat) are unlikely to impact a significant portion of the local 
population. 

As shown in Table EE-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the intermediate spike-sedge in Reach 5 for similar reasons to 
those discussed above.  SED 3/ FP 3 would impact 29% of the Priority Habitat plus approximately 83,000 lf of 
riverbank. The remaining combinations except for SED 10/FP 9 would impact 54% to 71% of the Priority 
Habitat, as well as 83,000 lf of riverbank.  Given the magnitude of this work, these combinations would impact 
a significant portion of the local population.  Conversely, SED 10/FP 9 would not do so, since it would impact 
only about 9% of the Priority Habitat and considerably less riverbank within the mapped habitat (8,500 lf). 

In Reach 7, none of the sediment or floodplain alternatives or the combinations would affect the mapped 
Priority Habitat of intermediate spike-sedge except for FP 7 and SED 8/FP 7.  The latter alternatives would 
impact less than 1 acre of the Priority Habitat.  It appears that these impacts would occur on the margins of 
the river, which would constitute suitable habitat for this species, and therefore would remove any 
intermediate spike-sedge plants there or alter suitable muddy substrate utilized by the intermediate spike-
sedge.  Thus, although only very small percentage of habitat would be impacted (less than 1%), these 
alternatives would likely cause a take by removing any intermediate spike-sedge in the impacted area.  
However, any such take would not impact a significant portion of the local spike-sedge population in Reach 7.   

It should be noted that habitat restoration measures to address impacts to the intermediate spike-sedge may 
not be practical and, in any case, would be unreliable.  Due to the annual nature of this species, any 
reseeding efforts would be very difficult, if not impractical.  Even if reseeding is feasible, such actions would 
not eliminate the take or change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as Canada geese or 
other waterfowl, disease, improper hydrology, changes in soil characteristics or other environmental 
conditions, and/or differences in genetic suitability of commercial seeds (if available) – could impair the 
success of seed stock.  As a result, reseeding efforts, if feasible, would not reliably lessen the impacts of the 
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remedial construction activities on the local population where a significant portion of that population would be 
affected.   
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Table EE-3. Assessment of Take of Intermediate Spike-Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no construction activities. NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  Remediation of 42 to 114 
acres of river and backwater areas, along 
with stabilization of 83,000 linear feet (lf) of 
riverbank, in intermediate spike-sedge habitat 
would impact muddy substrates that are 
habitat of this species.  These activities would 
result in direct killing of any intermediate 
spike-sedge plants present in those areas.  
Sediment excavation is also likely to 
substantially remove the seed bank of this 
species, which would also constitute a take 
under MESA.  Access roads and staging 
areas would have similar impacts in an 
additional 21-22 acres of mapped 
intermediate spike-sedge habitat, portions of 
which consist of the open wetland habitats 
with exposed muddy substrates that function 
as preferred habitat for this species. 
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

Yes in Reach 5.  Approximately 22% to 
49% of the intermediate spike-sedge 
habitat within Reach 5 would be affected by 
these activities, along with an extensive 
length of riverbank within that habitat 
(83,000 lf).  The loss of muddy substrate 
which functions as the preferred habitat for 
this species along the lower portion of the 
riverbanks as well as within the floodplain 
would impact a significant portion of the 
local intermediate spike-sedge population 
in Reach 5.  
 
NA in Reach 7 due to no take.  

SED 10 Yes in Reach 5. Sediment removal would 
impact 20 acres of mapped habitat and would 
alter intermediate spike-sedge habitat along 
8,500 lf of riverbank.  These activities would 
result in direct killing of any intermediate 
spike-sedge plants present in those areas.  
Sediment excavation would also likely 
substantially remove the intermediate spike-
sedge seed bank in the river sediments in the 
affected areas, which would also constitute a 
take under MESA.  Access road and staging 
area impacts would result in the loss of an 
additional 3 acres of habitat.   
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5.  SED 10 would impact only 
8% of the mapped Priority Habitat of the 
intermediate spike-sedge and the riverbank 
stabilization/remediation would be reduced 
by almost 90% when compared to SED 3 
through SED 9.  In addition, the riverbank 
stabilization/remediation under SED 10 
would focus on outer meander bends and 
other areas of erosion, rather than in 
depositional areas such as mudflats where 
this species occurs, and therefore impacts 
to this species would be minimized. 
 
 
NA in Reach 7 due to no take.      
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Table EE-4. Assessment of Take of Intermediate Spike-Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action.   NA 

FP 2 & FP 9 Unlikely in Reach 5.  These alternatives would 
impact less than 1% of the intermediate spike-
sedge Priority Habitat in Reach 5, with impacts 
occurring in floodplain habitats that are 
generally not utilized by this species.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5.  Even if a take occurred, 
the alternatives would impact less than 3 
acres of Priority Habitat or less than 1% 
of the intermediate spike-sedge Priority 
Habitat within Reach 5. 
 
NA in Reach 7 due to no take. 

FP 3 through 
FP 5 

Yes in Reach 5.  Total impact areas within the 
intermediate spike-sedge Priority Habitat due 
to remediation work range from 17 to 25 acres 
with an additional 3 acres of impact due to 
access road and staging area construction.  
Areas of wet meadow, shallow emergent 
marsh, vernal pools, and other wetland areas 
that potentially have exposed muddy substrate 
would be impacted under these alternatives. 
Excavation and associated activities in areas 
that currently support the growth of 
intermediate spike-sedge would result in direct 
killing of plants of this species.  Those 
activities are also likely to substantially remove 
any seed bank of this species, which would 
also constitute a take under MESA. 
 
No for Reach 7 due to no impacts on Priority 
Habitat.     

Unlikely in Reach 5.  These alternatives 
would impact 7% to 10% of the 
intermediate spike-sedge Priority Habitat 
in Reach 5, including only small portions 
of preferred habitat.   
 
NA in Reach 7 due to no take. 

FP 6 through 
FP 8 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve 
alteration of muddy substrates in wet 
meadows, shallow emergent marsh, and other 
suitable habitats throughout a substantial 
portion (41 to 80 acres or 15% to 29%) of the 
Priority Habitat for this species in Reach 5.  
Impacts due to construction of access roads 
and staging areas total 3 to 4 acres.  
Excavation and associated activities in areas 
that currently support the growth of 
intermediate spike-sedge would result in direct 
killing of plants of this species.  Those 
activities also likely to substantially remove any 
seed bank of this species, which would also 
constitute a take under MESA. 
 
 
 

Yes in Reach 5.  These alternatives 
would impact 15% to 29% of the 
intermediate spike-sedge Priority Habitat 
in Reach 5.  As impacts would include 
several open wetland habitats likely to 
support intermediate spike-sedge 
colonies, a significant portion of the local 
population would be impacted. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

No in Reach 7 under FP 6 and FP 8 due to no 
impacts on Priority Habitat.   
 
Likely in Reach 7 under FP 7.  That alternative 
would impact a small amount (< 1 acre) of 
intermediate spike-sedge Priority Habitat in 
Reach 7, located on the river margin in 
suitable habitat for this species.  It would likely 
result in take by removing any intermediate 
spike-sedge plants or seeds present in that 
area.   

NA in Reach 7 under FP 6 and FP 8.  No 
in Reach 7 for FP 7 due to the very small 
amount (< 1%) of Priority Habitat 
affected.  
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Table EE-5. Assessment of Take of Intermediate Spike-Sedge under Combinations of Sediment 
and Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (80 acres) of the Priority 
Habitat for this species in Reach 5.  These 
activities would result in direct killing of 
plants of this species.  They are also likely 
to substantially remove any seed bank of 
this species, which would also constitute a 
take pursuant to MESA.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.     

Yes in Reach 5.  This alternative 
combination would impact 29% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
NA in Reach 7 due to no take. 

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (approximately 150 acres) 
of the Priority Habitat for this species in 
Reach 5.  These activities would result in 
direct killing of plants of this species.  They 
are also likely to substantially remove any 
seed bank of this species, which would also 
constitute a take pursuant to MESA.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.  

Yes in Reach 5. These combinations would 
impact approximately 51 to 56% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
NA in Reach 7 due to no take. 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 8/FP 7 Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (approximately 196 acres) 
of the Priority Habitat for this species in 
Reach 5.  These activities would result in 
direct killing of plants of this species.  Soil 
excavation is also likely to substantially 
remove any seed bank of this species, 
which would also constitute a take pursuant 
to MESA.  
 
Likely in Reach 7.  This alternative 
combination would impact a small amount 
(< 1 acre) of intermediate spike-sedge 
Priority Habitat in Reach 7, located on the 
river margin in suitable habitat.  Thus, it 
would likely result in a take by removing 
any intermediate spike-sedge plants or 
seeds present in that area.  

Yes in Reach 5.  This alternative 
combination would impact 71% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
 
No in Reach 7.  This combination would 
affect only a very small amount (< 1%) of 
Priority Habitat in Reach 7.  

SED 10/FP 9 Yes in Reach 5. Although this combination 
would impact substantially less (25 acres) 
of the Intermediate spike-sedge Priority 
Habitat, habitats likely to support this 
species would still be affected.  
Construction activities in those areas would 
result in direct killing of any intermediate 
spike-sedge plants present in the affected 
areas.    
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5. This alternative combination 
would impact only 9% of the intermediate 
spike-sedge habitat in Reach 5 and 
riverbank impacts would be significantly 
reduced under this alternative combination.
 
 
 
 
 
NA in Reach 7 due to no take.   
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FF. Narrow-leaved Spring Beauty (Claytonia virginica) MESA 
Assessment  

FF-1. Summary of Species Life Cycle and Habitat Requirements 

Narrow-leaved spring beauty (Claytonia virginica) is a low-growing spring ephemeral in the Purslane family 
(Portulacaceae).  It is listed as an Endangered Species under the Massachusetts Endangered Species Act 
(MESA) (NHESP 2008).  Reaching heights of up to 12 inches, narrow-leaved spring beauty produces a loose 
raceme (elongated flower cluster).  Flowers are present in the early spring from April to early May.  As a 
spring ephemeral, flowering and seed production are completed before the overhead tree canopy fully 
develops.  Bumblebees, bee flies, and butterflies pollinate the flowers on clear days since the flowers close up 
at night and on cloudy days.  Once pollinated, the flowers close and the seeds ripen in small capsules.  Ripe 
seeds are ejected from the capsules a short distance from the parent plants.  Since seed production is 
completed early in the season, transport by spring floodwaters is likely.  Although a perennial species, the 
plant’s life cycle is completed by the middle of June, at which time the plants wither and disappear. 

Narrow-leaved spring beauty occurs in rich, damp to moist deciduous woods, thickets, floodplain forests, and 
open clearings on alluvial soils subject to seasonal flooding.  As evidenced by its affinity for floodplain forest 
habitat, narrow-leaved spring beauty is tolerant of seasonal flooding and thrives in the fertile conditions 
derived from such flooding regimes.  Native populations of narrow-leaved spring beauty are currently present 
only in Berkshire, Hampshire, and Hampden Counties in western Massachusetts and Barnstable County in 
eastern Massachusetts.   

FF-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, Priority Habitat of narrow-leaved spring beauty occurs at 
two locations within Reach 5, as shown on Figure FF-1.  The first area, approximately 20 acres in size, is 
located within Reach 5B approximately 500 feet north of New Lenox Road, on both the east and west sides of 
the Housatonic River.  This mapped Priority Habitat includes the east and west riverbanks, floodplain forest, 
shrub swamp, and wet meadow habitat.  The second area of Priority Habitat, approximately 2 acres in size, is 
located in the central section of Reach 5C and includes the southern bank of the Housatonic River and 
adjacent transitional floodplain forest habitat.  Both mapped Priority Habitat areas are composed primarily of 
floodplain forests on alluvial soils, which is the preferred habitat of narrow-leaved spring beauty.  No narrow-
leaved spring beauty Priority Habitat is identified in Reaches 6, 7, or 8.       

Based on the Priority Habitat mapping and the characteristics of the narrow-leaved spring beauty, the local 
population includes both Priority Habitat areas, which together total 22 acres, of which 18 acres are located 
within the PSA.  These two areas are separated by only approximately 1.2 miles.  Since there are no natural 
or man-made impoundments between the two mapped habitat areas, seed transport from the upstream to 
downstream sections of Priority Habitat is highly probable. 

Since the narrow-leaved spring beauty does not grow in aquatic environments, plants of this species would 
not be present in the river channel.  These plants are accordingly expected to be concentrated within the 
floodplain forest portions of the Priority Habitat with some plants present along the riverbanks. 

FF-3. Impacts of Remedial Alternatives on Narrow-leaved Spring Beauty Habitat 

FF-3-1. Impacts to Narrow-leaved Spring Beauty Habitat from Individual Sediment and Floodplain 
Alternatives 

Table FF-1 summarizes the areal extent of work within narrow-leaved spring beauty Priority Habitat for the 
sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 
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through SED 10 would impact from less than 1 acre to 1 acre of Priority Habitat.  In addition, SED 3 through 
SED 9 would involve approximately 3,900 linear feet (lf), and SED 10 would involve approximately 500 lf, of 
riverbank stabilization/remediation within the Priority Habitat of this species.  Since this species does not grow 
in the river channel, riverine remediation would not cause direct mortality to plants, although it could reduce 
the available seed bank of this species along the river’s shorelines within and in proximity to mapped Priority 
Habitat.  Riverbank stabilization/remediation and access road construction would directly alter suitable 
habitat, cause direct plant mortality, and remove seed bank in work areas.  Changes to the riverbank may 
also alter hydrologic regimes in the adjacent floodplain, indirectly impacting the Priority Habitat for the narrow-
leaved spring beauty.  Such altered conditions are highly susceptible to colonization by invasive species, 
which would have a competitive advantage over narrow-leaved spring beauty.  NHESP (2010) specifically 
cites several invasive species known to occur in the PSA as threats to the narrow-leaved spring beauty (e.g., 
garlic mustard, moneywort, reed canary grass).  

The floodplain alternatives (other than FP 1 which involves no construction) would affect narrow-leaved spring 
beauty habitat through alteration of preferred forested floodplain habitat, removal of the existing seed bank, 
and direct mortality in the work areas.  FP 2 and FP 9 would impact 0.3 acre or less (≤1%) of the Priority 
Habitat, FP 3 and FP 5 would impact about 1 acre (5 to 6%) of that habitat, FP 4 and FP 8 would impact 
about 3 acres (14 to 15%) of that habitat, and FP 6 and FP 7 would impact 8 to 11 acres (38 to 49%) of that 
habitat.  The majority of these impacts would occur within transitional floodplain forest, the preferred habitat 
for this species.  Work under these alternatives would kill any living plants within the impacted areas and 
excavation activities would also remove any seed bank within the soil excavated.  Non-indigenous soil used 
for backfill would not carry the seeds of narrow-leaved spring beauty, and therefore would not have the 
potential to promote re-growth of this species in the restored areas.  Moreover, such altered conditions are 
highly conducive to colonization by invasive species, which would have a competitive advantage over narrow-
leaved spring beauty. 

Table FF-1. Impacts to Narrow-leaved Spring Beauty Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- -- 0.7 -- -- 0.7 0.7 3% 
SED 4 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 5 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 6 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 7 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 8 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 
SED 9 -- 0.2 0.1 -- 0.3 -- -- -- -- -- 0.3 1% 
SED 10 -- -- -- -- -- -- 0.2 -- -- 0.2 0.2 <1% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 -- -- -- -- 0.0 -- 0.3 -- -- 0.3 0.3 1% 
FP 3 -- 0.7 -- -- 0.7 -- 0.3 -- -- 0.3 1.0 5% 
FP 4 -- 2.5 -- -- 2.5 -- 0.5 -- -- 0.5 3.0 14% 
FP 5 -- 1.2 -- -- 1.2 -- 0.1 -- -- 0.1 1.3 6% 
FP 6 -- 7.8 -- -- 7.8 -- 0.4 -- -- 0.4 8.2 38% 
FP 7 -- 10.4 -- -- 10.4 -- -- -- -- 0.0 10.5 49% 
FP 8 -- 2.9 -- -- 2.9 -- 0.4 -- -- 0.4 3.3 15% 
FP 9 -- -- -- -- -- -- 0.2 -- -- 0.2 0.2 <1% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 3,854 linear feet 
of riverbank stabilization/remediation narrow-leaved spring beauty Priority Habitat and SED 10 would 
require 518 linear feet of riverbank stabilization/remediation within that Priority Habitat.   

FF-3-2. Impacts to Narrow-leaved Spring Beauty Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS) on the Priority 
Habitat of the narrow-leaved spring beauty.  Those impacts are shown in Table FF-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the narrow-leaved spring beauty would range from less than 1 acre (3% of the Priority 
Habitat) under SED 10/FP 9 to approximately 11 acres (50% of the Priority Habitat) under SED 8/FP 7.   

Table FF-2. Impacts to Narrow-leaved Spring Beauty Priority Habitat from Combinations of Sediment 
and Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 0.7 -- -- 1.0 1.7 8% 
SED 5/FP 4 -- 2.7 0.1 -- 0.7 3.5 16% 
SED 6/FP 4 -- 2.7 0.1 -- 0.7 3.5 16% 
SED 8/FP 7 -- 10.6 0.1 -- 0.1 10.8 50% 
SED 9/FP 8 -- 3.1 0.1 -- 0.4 3.6 17% 
SED 10/FP 9 -- 0.0 -- -- 0.5 0.5 3% 
* Includes 21.6-acre Priority Habitat between the Confluence and the Woods Pond Dam.  
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 3,854 linear feet of riverbank stabilization/remediation within narrow-
leaved spring beauty Priority Habitat.  SED 10/FP 9 would require 518 linear feet of 
riverbank stabilization/remediation within narrow-leaved spring beauty Priority Habitat. 
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FF-3-3. Impacts to Narrow-leaved Spring Beauty Habitat from Treatment/Disposition Alternatives 

There would be no work in or impacts to narrow-leaved spring beauty Priority Habitat under any of the 
treatment/disposition alternatives, since no facilities would be built and no work would be conducted within the 
mapped habitat for this species. 

FF-4. Assessment of Take of Narrow-Leaved Spring Beauty  

The attached tables – Table FF-3 for the sediment alternatives, Table FF-4 for the floodplain alternatives, and 
Table FF-5 for the selected combinations of sediment and floodplain alternatives – identify, for each 
alternative (or combination):  (a) whether a take would occur and the type of take; and (b) whether any take 
would be likely to impact a significant portion of the local population of this species. 

As shown in Table FF-3, SED 3 through SED 8 would result in a take of this species due to the construction 
of access roads in nearly one acre of Priority Habitat, as well as the alteration of approximately 3,900 lf of 
riverbank within that habitat.  This work would result in the direct mortality of any existing plants within the 
work area.  In addition, the seed bank of narrow-leaved spring beauty could be reduced by this work, as well 
as by the sediment removal in the riverine habitat.  Although SED 9 would not involve any access 
road/staging area impacts within the Priority Habitat area, riverbank stabilization and sediment removal would 
result in a take of the spring beauty either by direct mortality or seed bank removal.  A take under SED 10 is 
unlikely due to the small (0.2 acre) area of floodplain impact and minimal amount (500 lf) of riverbank 
stabilization.   

None of the sediment  alternatives would involve a take that is extensive enough to impact a significant 
portion of the local spring beauty population, as none of these alternatives would impact more than 5% of the 
Priority Habitat, and the impact to floodplain habitats likely to support the growth of this species would be 
approximately 3% of the Priority Habitat. 

As shown in Table FF-4, FP 2 and FP 9 would impact less than one-third of an acre of floodplain habitats in 
the Priority Habitat, and therefore are unlikely to result in a take of the spring beauty.  The remaining 
floodplain alternatives (other than FP 1) would impact between 1 and 11 acres for Priority Habitat, the majority 
of which would occur within floodplain forest, which is preferred habitat for this species.  These activities 
would result in a take of this species by causing direct mortality of any plants and the removal of any seed 
bank in the affected areas.    

Even if FP 2 and FP 9 caused a take, they would not affect a significant portion of the local population as they 
would affect 1% or less of the Priority Habitat.  FP 3 and FP 5 would impact 5 to 6% of the Priority Habitat and 
would be unlikely to affect a significant portion of the local population, since they would leave sufficient 
numbers of seed-producing plants or seed bank in the remaining floodplain soils for recolonization of the 
remediated areas.  FP 4 and FP 8 would impact 14 to 15% of the Priority Habitat, most of which would occur 
within this species’ preferred floodplain forest habitat, and thus could impact a significant portion of the local 
population.  FP 6 and FP 7 would 38 to 49% of the Priority Habitat, mainly within this species’ preferred 
floodplain forest habitat.  Given the loss of such a large portion of suitable habitat, these alternatives would 
impact a significant portion of the local population.  

As shown in Table FF-5, all of the combinations of sediment and floodplain alternatives under evaluation, 
except SED 2/FP 1 and possibly SED 10/FP9, would result in a take of the narrow-leaved spring beauty.  
SED 3/FP 3, SED 5/FP 4, SED 6/FP4, and SED 9/FP8 would impact approximately 2 to 4 acres of Priority 
Habitat along with approximately 3,900 lf of riverbank habitat within the spring beauty Priority Habitat.  
SED 8/FP 7 would impact approximately 11 acres of Priority Habitat along with 3,900 lf of riverbank habitat.  
All of these alternatives would result in a take by causing direct mortality of any plants within the work area as 
well as removal of seed bank.  Although SED 10/FP 9 would impact only 0.5 acre of Priority Habitat and 500 
lf, it could cause a take for the same reasons.   
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Since SED 3/FP 3 would affect only 8% of the Priority Habitat, it would likely not impact a significant portion of 
the local population.  Under SED 5/FP 4, SED 6/FP4, and SED 9/FP8, which would affect 16 to 17% of the 
Priority Habitat, an impact to a significant portion of the local population is likely.  SED 8/FP 7 would impact 
50% of the spring beauty Priority Habitat, resulting in an impact to significant portion of the local population.  
Finally, even if SED 10/FP 9 resulted in a take, it would not affect a significant portion of the local population 
as it would affect only 3% of the Priority Habitat.  

It should be noted that replanting of narrow-leaved spring beauty in areas where the plants had been 
removed would not eliminate the take under any of the sediment and floodplain alternatives.  Further, where 
there would be an impact to a significant portion of the local population, such replanting would not reliably 
reduce that impact.  This is particularly true since numerous factors – including invasive species proliferation, 
grazing by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or 
other environmental conditions, and/or differences in genetic suitability of commercially available plants or 
seeds – could impair the success of any plantings. 

References: 
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Table FF-3. Assessment of Take of Narrow-Leaved Spring Beauty Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No take due to no remediation activities. NA 
SED 2 No take; monitored natural recovery only.  NA 
SED 3 
through 
SED 8 

Yes.  Access road construction would impact 
close to an acre of this species’ preferred 
floodplain forest habitat, and riverbank 
stabilization/remediation would impact 
approximately 3,900 linear feet of riverbank 
within Priority Habitat.  Such work along the 
banks and in the floodplain would cause 
direct plant mortality and remove seed bank 
in work areas.  In addition, sediment removal 
could reduce the available seed bank for this 
species along the shoreline. 

No.  These alternatives would impact only 
3-5% of the Priority Habitat, approximately 
one-third of which would occur in the river 
channel, where this species does not grow.  
Work on the riverbank and in floodplain 
forest, while it would adversely affect the 
habitat of this species, is not extensive 
enough to impact a significant portion of the 
local population.   
 

SED 9  Yes.  Although this alternative would not 
affect floodplain habitat of this species, 
riverbank stabilization/remediation of 
approximately 3,900 linear feet within Priority 
Habitat and sediment removal in riverine 
habitat would reduce any available seed bank 
along the shoreline, which would constitute a 
take of this species. 

No.  The limited extent of sediment and 
riverbank remediation under this alternative 
(affecting only 1% of the total Priority Habitat 
and none in this species’ preferred forested 
floodplain habitat) would not be enough to 
impact a significant portion of the local 
population. 
 

SED 10 Unlikely.  Due to the small area of floodplain 
impact for access roads (0.2 acre), the 
minimal amount of riverbank stabilization 
(500 lf), and the lack of any riverine 
remediation in Priority Habitat, a take of this 
species is unlikely.  

No.  Impacts to mapped habitat under this 
alternative are limited to less than 1% of the 
total Priority Habitat for this species and 
would not affect a significant portion of the 
local population.  
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Table FF-4. Assessment of Take of Narrow-Leaved Spring Beauty Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No take due to no remediation work. NA 

FP 2 and FP 9 Unlikely. These alternatives would impact 
less than one-third of an acre in the mapped 
Priority Habitat. 

No.  If a take is found to occur, these 
alternatives would impact 1% or less of the 
total Priority Habitat. 

FP 3 and FP 5 Yes.  These alternatives would impact 
approximately 1 acre of Priority Habitat, and 
the majority of this work would occur within 
floodplain forest, which is preferred habitat for 
this species.  These activities would result in 
direct mortality of any plants and the removal 
of any seed bank in the affected areas. 

Unlikely.  Although these alternatives would 
impact suitable floodplain forest habitat, only 
5 to 6% of the total mapped Priority Habitat 
would be affected, leaving sufficient numbers 
of seed-producing plants or seed bank in the 
remaining floodplain soils. 

FP 4 and FP 8 Yes.  These alternatives would impact 
approximately 3 acres of Priority Habitat, and 
the majority of this work would occur within 
floodplain forest, which is preferred habitat for 
this species.  These activities would result in 
direct mortality of any plants and the removal 
of any seed bank in the affected areas. 

Possibly.  These alternatives would impact 14 
to 15% of the total mapped Priority Habitat, 
most of which would occur within this 
species’ preferred floodplain forest habitat.  
Proliferation of invasive species in disturbed 
areas of this extent is likely to further 
adversely affect the suitability of the Priority 
Habitat to support this species after 
remediation.  

FP 6 and FP 7  Yes.  These alternatives would impact 8 to 11 
acres of Priority Habitat, and the majority of 
this work would occur within floodplain forest, 
which is preferred habitat for this species.  
These activities would result in direct 
mortality of any plants and the removal of any 
seed bank in the affected areas. 
 
   

Yes.  These alternatives would impact 38% to 
49% of the total mapped Priority Habitat for 
the narrow-leaved spring beauty.  These 
impacts would occur primarily in floodplain 
forest, which is preferred habitat for this 
species.  Loss of such a large portion of 
suitable habitat, exacerbated by proliferation 
of invasive species further adversely affecting 
the suitability of the habitat, would impact a 
significant portion of the local population.   
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Table FF-5. Assessment of Take of Narrow-Leaved Spring Beauty Under Combinations of 

Sediment and Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  This combination of alternatives would 
impact approximately 1.7 acres, mainly in 
suitable floodplain habitat, and approximately 
3,900 linear feet of riverbank within Priority 
Habitat.  The floodplain and riverbank work 
would result in direct mortality of any plants 
and the removal of any seed bank in the 
affected areas. 

Unlikely.  This combination of alternatives 
would affect 8% of the total Priority Habitat, 
as well as 3,900 linear feet of riverbank within 
that habitat.  All of the work would occur 
within the floodplain, which is the primary 
habitat for this species, however this work is 
likely not extensive enough to impact a 
significant portion of the local population.   

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes. These combinations of alternatives 
would impact approximately 3-4 acres, 
mainly in suitable floodplain habitat, and 
approximately 3,900 linear feet of riverbank 
within Priority Habitat.  The floodplain and 
riverbank work would result in direct mortality 
of any plants and the removal of any seed 
bank in the affected areas.  

Likely.  These combinations of alternatives 
would impact 16 to 17% of the total Priority 
Habitat, as well as 3,900 linear feet of 
riverbank within that habitat.  Nearly all of the 
work would occur within the floodplain, which 
is the primary habitat for this species. The 
cumulative effect of this work would likely be 
sufficient to impact a significant portion of the 
local population.     

SED 8/FP 7 Yes. This combination of alternatives would 
impact approximately 11 acres, mainly in 
suitable floodplain habitat, and approximately 
3,900 linear feet of riverbank within Priority 
Habitat.  The floodplain and riverbank work 
would result in direct mortality of any plants 
and the removal of any seed bank in the 
affected areas.  

Yes.  This combination of alternatives would 
impact 50% of the total Priority Habitat for the 
species.  Nearly all of the work would occur 
within the floodplain, which is the primary 
habitat for this species.  Given this extensive 
loss of habitat, this combination would impact 
a significant portion of the local population.     

SED 10/FP 9 Possibly.  This combination of alternatives 
would impact 0.5 acre and 500 lf of riverbank 
within Priority Habitat.  While this work would 
result in direct mortality of any plants and the 
removal of any seed bank in the affected 
areas, the affected areas are limited. 

No.  Even though all of this work would occur 
within the floodplain, which is the primary 
habitat for this species, this combination of 
alternatives would impact only 3% of the total 
Priority Habitat for this species.   
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GG. Tuckerman’s Sedge (Carex tuckermanii) MESA Assessment  

GG-1. Summary of Species Life Cycle and Habitat Requirements 

Tuckerman’s sedge (Carex tuckermanii) is an Endangered Species under the Massachusetts Endangered 
Species Act (MESA) (NHESP 2008).  It is a perennial herbaceous plant species that ranges from 1.5 to 4 feet 
tall.  The inflorescence (cluster of flowers) usually consists of 2 - 4 cylindrical, pistillate (female) spikes and 
1-3 terminal staminate (male) spikes. The flowering period of this plant is from June to August.  Preferred 
habitats are deciduous forest swamps, stream borders, pond margins, oxbows, vernal pools, and wet 
meadows (NHESP 2010a).  The achenes (dry seeds) of this species are distributed by moving water and by 
wildlife.  Germination occurs when suitable soil conditions and hydrology are present at the locations where 
the seeds are dispersed.  According to NHESP, this species has reported occurrences in 4 counties in 
western Massachusetts (Berkshire, Franklin, Hudson, and Worcester Counties).    

GG-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, there are two areas of Tuckerman’s sedge Priority 
Habitat between the Confluence and Reach 8, totaling approximately five acres.  The first mapped Priority 
Habitat area, 0.9 acre in size, occurs in Reach 5A along the margins of EPA-identified vernal pool 27A-VP-1 
within the floodplain to the west of the Housatonic River, as shown on Figure GG-1. This seasonal pool has a 
closed canopy and is bordered by shrub swamp habitat to the north and high terrace floodplain forest on the 
other three sides.  All of the area within the mapped Priority Habitat in Reach 5A would be suitable for this 
species.   

A second area of approximately four acres of mapped Priority Habitat is located in Reach 7 within forested 
wetland habitat located between the Willow Mill Dam and South Street in Stockbridge, Massachusetts, as 
shown on Figure GG-2.  This mapped Priority Habitat is located approximately 900 feet south of the 
Housatonic River and outside of its 100 year floodplain. 

Based upon the Priority Habitat mapping of Tuckerman’s sedge and the characteristics of this species, the 
two areas of mapped Priority Habitat represent separate local populations.  The extent of the local population 
of Tuckerman’s sedge within Reach 5A is coextensive with the entire 0.9-acre area of mapped Priority Habitat 
within that reach.  The additional approximately four acres of Tuckerman’s sedge Priority Habitat in Reach 7 
reflect the presence of a separate local population, given that this area is over 10 miles away from the 
population within Reach 5A and is located outside of the Housatonic River floodplain, indicating that seeds 
were not dispersed downriver to this area by floodwaters.  

As all the natural community types within both mapped Priority Habitat areas are suitable for this species, it is 
assumed that each local population of Tuckerman’s sedge is broadly and uniformly distributed within the 
boundaries of its respective Priority Habitat. 

GG-3. Impacts of Remedial Alternatives on Tuckerman’s Sedge Habitat 

GG-3-1. Impacts to Tuckerman’s Sedge Habitat from Individual Sediment and Floodplain Alternatives  

No impacts would occur to the Priority Habitat of Tuckerman’s sedge under any of the sediment alternatives 
in Reach 5.  The entire Priority Habitat area in Reach 5A is located in the floodplain beyond the riverbanks, so 
none of the riverine or riverbank remediation activities would impact that habitat, and no access roads or 
staging areas for those alternatives would be constructed in the Tuckerman’s sedge Priority Habitat.  The 
Priority Habitat in Reach 7 is located beyond the floodplain and would not be impacted by any sediment 
remediation in that reach.   
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Floodplain remedial activities under FP 1, FP 2, FP 5, FP 6 and FP 9 would have no impact on the 
Tuckerman’s sedge Priority Habitat. FP 3, FP 4, FP 7 and FP 8 would impact approximately 0.2 acre or 22% 
of the Priority Habitat in Reach 5A through soil remediation.  No additional direct impacts would occur from 
access roads/staging areas under any of the floodplain alternatives, as the vernal pool area would be 
accessed from the north outside of the Priority Habitat.  There would be no impacts to the Priority Habitat of 
Tuckerman’s sedge mapped in Reach 7 under any of the floodplain alternatives. 

GG-3-2. Impacts to Tuckerman’s Sedge Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the 
Priority Habitat of the Tuckerman’s sedge. Total impacts to the Priority Habitat of the Tuckerman’s sedge in 
Reach 5A would be similar to those described for the individual floodplain alternatives.  Specifically, 
SED 3/FP 3, SED 5/FP 4, SED 6/ FP 4, SED 8/FP 7, and SED 9/FP 8 would each impact 0.2 acre of suitable 
habitat (22% of total Priority Habitat) in Reach 5A.  SED 10/ FP 9 would have no impacts on the Reach 5A 
Tuckerman’s sedge Priority Habitat.  

There would be no impacts to the Priority Habitat of Tuckerman’s sedge mapped in Reach 7 under any of the 
combinations of alternatives. 

GG-3-3. Impacts to Tuckerman’s Sedge Habitat from Treatment/Disposition Alternatives 

There would be no impacts to Tuckerman’s sedge Priority Habitat from any of the treatment/disposition 
alternatives, since no work would be conducted within the mapped habitat for this species. 

GG-4. Assessment of Take of Tuckerman’s Sedge 

As noted above, no impacts, and therefore no take of Tuckerman’s sedge, would occur under any of the 
sediment alternatives or any of the treatment/disposition alternatives in Reach 5 or Reach 7.    

The attached tables – Table GG-1 for the floodplain alternatives and Table GG-2 for the combination of 
sediment and floodplain alternatives – identify, for each such alternative (or combination):  (a) whether a take 
would occur and the type of take; and (b) whether any take would be likely to impact a significant portion of 
the local population of this species. 

As shown in Table GG-1, FP 1, FP 2, FP 5, FP 6 and FP 9 would not impact the mapped Priority Habitat for 
Tuckerman’s sedge.  Impacts under FP 3, FP 4, FP 7 and FP 8 would alter approximately 0.2 acre or 22% of 
the mapped Priority Habitat and would result in a take.  Remediation work under these alternatives would 
involve alteration of the substrate, vegetative community, and hydrology associated with vernal 
pool 27A-VP-1.  These activities would occur in suitable wetland habitat for the Tuckerman’s sedge.  
Excavation, backfilling, clearing, and/or grubbing in areas that currently support Tuckerman’s sedge would 
result in direct removal of plants of this species.  Soil excavation is also likely to substantially remove the seed 
bank of this species, which also constitutes a take.   

These alternatives would include remediation of vernal pool 27A-VP-1, which would result in both the direct 
impacts described above and other indirect impacts (e.g., hydrologic changes, invasive species colonization) 
that would have substantial adverse impacts on the habitat of this sedge.  Given the extent of impacts to 
vernal pool 27A-VP-1, these alternatives would impact a significant portion of the local population in 
Reach 5A.   

As shown in Table GG-2, the combinations of alternatives that include FP 3, FP 4, FP 7, and FP 8 would also 
result in a take, for reasons similar to those described for the individual floodplain alternatives, and would 
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similarly impact a significant portion of the Tuckerman’s sedge population in Reach 5A.  SED 10/FP 9 would 
have no impact on Tuckerman’s sedge Priority Habitat in Reach 5A. 

Reseeding or replanting of Tuckerman’s sedge, if feasible, in areas where the plants had been removed 
would not eliminate the takes described above, nor would it change the above conclusions regarding the 
extent of Reach 5 local population impacts.  Numerous factors – including invasive species proliferation, 
grazing by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or 
other environmental conditions, and/or differences in genetic suitability of commercially available plants or 
seeds – could impair the success of any plantings or seed stock.  Moreover, as described in Section 5 of this 
CMS, re-establishing the hydrology of the vernal pool area that supports this species is highly susceptible to 
failure, which would jeopardize the success of any restoration efforts for this species.  As a result, replanting 
or reseeding efforts would not reliably lessen the impacts of the remedial construction activities on the 
Reach 5 local population under the alternatives where a significant portion of that population would be 
affected.  

References: 

Flora of North America. 2010. FNA Volume 23: Cyperaceae. Accessed at http://www.efloras.org.  
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Program. Westborough, MA. 
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2010. http://plants.usda.gov/  

 

 

 

 



Tuckerman’s Sedge 
MESA Assessment       Privileged and Confidential—Attorney Work Product –Sept. 21, 2010 

 

                           GG-4 October 2010 

Table GG-1. Assessment of Take of Tuckerman’s Sedge Under Floodplain Alternatives 

Alternative Would Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no remediation work. NA 

FP 2, FP 5, 
FP 6, and 

FP 9 

No in Reach 5 or Reach 7 due to no 
remedial work in Tuckerman’s sedge 
Priority Habitat.   

NA 
 

FP 3, FP 4, 
FP 7, and 

FP 8 

Yes in Reach 5.  Remediation work 
would involve alteration of the substrate, 
vegetative community, and hydrology 
associated with vernal pool 27A-VP-1.  
These activities would occur in suitable 
wetland habitat for the Tuckerman’s 
sedge.  Excavation, backfilling, clearing, 
and/or grubbing in areas that currently 
support Tuckerman’s sedge would result 
in direct removal of plants of this 
species.  Soil excavation is also likely to 
substantially remove the seed bank of 
this species, which also constitutes a 
take.   
 
No in Reach 7 due to no remedial work 
in Tuckerman’s sedge Priority Habitat.   

Yes in Reach 5.  These alternatives would 
directly impact 22% of the Tuckerman’s 
sedge Priority Habitat in Reach 5A; all 
work would occur in suitable habitat for this 
species.  Additional indirect impacts may 
also occur due to changes in hydrology 
from the remedial work, as well as from 
potential invasive species colonization 
after restoration.  
 
 
 
 
 
 
NA in Reach 7.  
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Table GG-2. Assessment of Take of Tuckerman’s Sedge Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Remediation under 
the floodplain component of these 
combinations would involve alteration of 
the substrate, vegetative community, 
and hydrology associated with vernal 
pool 27A-VP-1.  These activities would 
occur in suitable wetland habitat for this 
species.  Excavation, backfilling, 
clearing, and/or grubbing in areas that 
currently support Tuckerman’s sedge 
would result in direct removal of plants 
of this species.  Soil excavation is also 
likely to substantially remove the seed 
bank of this species, which also 
constitutes a take.   
 
No for Reach 7 due to no remedial work 
in Tuckerman’s sedge Priority Habitat.   

Yes in Reach 5.  These alternative 
combinations would impact 22% of the 
Tuckerman’s sedge Priority Habitat in 
Reach 5A; all work would occur in suitable 
habitat for this species.  Additional indirect 
impacts may also occur due to changes in 
hydrology from the remedial work, as well 
as from invasive species colonization after 
restoration. 
 
 
 
 
 
 
 
NA for Reach 7. 

SED 10/FP 9 No in Reach 5 or Reach 7 due to no 
remedial work in Tuckerman’s sedge 
Priority Habitat.   

NA 
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HH. Wapato (Sagittaria cuneata) MESA Assessment  

HH-1. Summary of Species Life Cycle and Habitat Requirements 

Wapato, or northern arrowhead (Sagittaria cuneata), is an aquatic, herbaceous perennial in the water-plantain 
or arrowhead family (Alismataceae).  The wapato is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Plants may grow either entirely submersed or, more 
commonly, with their leaves and flower clusters at least partly above the water's surface, where individuals 
may reach 1-3 feet in height.  Wapato is highly variable in growth form in response to different hydrologic 
conditions, ranging from plants with entirely submersed, bladeless, ribbon-like leaves to plants with three-
lobed, arrowhead-shaped leaves that are entirely out of the water.  Wapato has unisexual flowers arranged in 
whorls of white petaled flowers on a long-stalked raceme.  Wapato flowers are present from mid July to early 
September and later form spherical clusters of flattened achenes (dry, one-seeded fruits).  The dry achenes 
are dispersed by water and wildlife.  This species thrives in riverine floodplain habitats on muddy substrates 
along the shores of rivers, ponds, oxbows, and marshes, preferring shallow and very slow-moving alkaline 
waters.  Wapato occurrences have been recorded in Berkshire and Hampden Counties (NHESP 2010). 

HH-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the Priority Habitat of wapato extends from the 
Confluence of the East and West Branches of the Housatonic River to the south along the river corridor in 
Reach 5 and ends in the northern section of Reach 6, as shown on Figure HH-1.  No Priority Habitat for 
wapato is mapped in Reaches 7 and 8.  

The total mapped Priority Habitat for this species in Reaches 5 and 6 comprises 389 acres, all of which 
occurs within the boundaries of the PSA.  Principal natural communities identified within the mapped Priority 
Habitat include muddy substrates along the shallow edges of the main stem of the river, backwater habitats, 
and a variety of floodplain habitats, including emergent marsh, floodplain forest, and shrub swamps bordering 
the river channel.  This species requires total to partial submersion in water during most of its life cycle.  Thus, 
seasonally exposed muddy substrates along the river channel, toe of the riverbank slopes, backwater areas, 
emergent marshes, and seasonal pools in the floodplain forest constitute the primary habitat for this species.  

Based on the Priority Habitat mapping and the characteristics of the wapato, the local population of this 
species consists of the plants (and seeds or other propagules) of this species throughout the entire 389 acres 
of mapped habitat within Reach 5 and the northern section of Reach 6.  While some forested floodplain 
habitat is included in the Priority Habitat, most of the mapped area consists of habitats favorable for the 
growth of this species; accordingly, it is assumed that this species is distributed broadly throughout the 
Priority Habitat and equally along all of the subreaches. 

HH-3. Impacts of Remedial Alternatives on Wapato Habitat 

HH-3-1. Impacts to Wapato Habitat from Individual Sediment and Floodplain Alternatives 

Table HH-1 summarizes the areal extent of the remediation work within wapato habitat in Reaches 5 and 6 for 
all the sediment and floodplain alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 
would involve sediment removal or thin-layer capping in approximately 79 acres of riverine habitat within the 
Priority Habitat.  SED 4 through SED 9 would involve 184 to 203 acres of impact to riverine and backwater 
areas within the mapped wapato Priority Habitat through some combination of sediment removal, thin-layer 
capping, and engineered capping.  Remediation activities would cause direct mortality to any wapato plants 
within the work area and would reduce the seed bank within the sediment.  SED 3 through SED 9 would also 
impact approximately 83,000 linear feet of riverbank habitat (the entire length of riverbank in Reaches 5A 
and 5B, all of which is included in the mapped wapato Priority Habitat) through stabilization/remediation.  The 
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muddy substrates and shallow water environments found along the base of the riverbanks are favorable 
habitat for this species.  Access road and staging area construction activities under SED 3 through SED 8 
would alter 21 acres of mapped Priority Habitat, while such activities under SED 9 (in which remedial work 
would be performed from within the river) would impact approximately 2 acres of mapped habitat.  Filling, 
clearing, and grubbing activities associated with the construction of access roads and staging areas in 
floodplain habitats would result in direct mortality of this species where that construction work alters muddy 
substrates and shallow water and wetland environments likely to support populations of wapato.  Under 
SED 10, the impacts would be reduced to approximately 23 acres for sediment remediation and 5 acres for 
access road/staging area construction within the Priority Habitat.  Riverbank stabilization/remediation would 
also be reduced under SED 10 to approximately 8,600 linear feet of alteration within Priority Habitat.     

FP 1 would not involve construction activities.  FP 2 and FP 9 would impact approximately 3 acres (<1% of 
Priority Habitat) of floodplain areas within the Priority Habitat.  FP 3 through FP 8 would impact between 21 
and 95 acres of Priority Habitat through remediation and access road/staging area construction (6% to 24% of 
Priority Habitat).  Where these activities alter suitable wapato habitat in the floodplain (emergent marsh and 
open pools), they would result in the direct mortality of any wapato plants present and a reduction in the seed 
bank.  

Table HH-1. Impacts to Wapato Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 39.4 -- 36.1 3.4 78.9 14.0 6.4 0.3 -- 20.7 99.7 26% 
SED 4 43.1 28.5 108.8 3.4 183.8 14.0 6.8 0.3 -- 21.1 204.9 53% 
SED 5 43.1 28.5 108.8 3.4 183.8 14.0 6.8 0.3 -- 21.1 204.9 53% 
SED 6 44.7 32.8 107.2 3.4 188.0 14.0 6.8 0.3 -- 21.0 209.0 54% 
SED 7 44.7 32.8 107.2 3.4 188.0 14.0 6.8 0.3 -- 21.0 209.0 54% 
SED 8 45.0 34.7 119.8 3.4 202.8 14.0 6.8 0.3 -- 21.0 223.8 58% 
SED 9 44.7 32.8 107.3 3.4 188.1 1.8 0.0 -- -- 1.8 189.9 49% 
SED 10 19.7 -- -- 3.4 23.1 4.1 0.5 -- -- 4.6 27.7 7% 

Floodplain Alternatives 
FP 1 No Action 0 0% 
FP 2 1.1 0.2 0.3 -- 1.6 0.6 0.2 0.2 -- 1.0 2.6 <1% 
FP 3 7.6 5.2 5.2 -- 18.0 2.4 0.6 0.5 -- 3.5 21.5 6% 
FP 4 12.7 6.8 6.2 -- 25.7 2.3 1.0 0.6 -- 3.9 29.6 8% 
FP 5 9.6 3.6 8.0 0.0 21.2 1.9 0.7 1.0 0.1 3.7 24.9 6% 
FP 6 24.9 18.5 17.5 0.4 61.4 1.8 0.8 1.5 0.2 4.2 65.6 17% 
FP 7 40.8 22.1 28.7 0.0 91.7 1.7 0.7 0.9 -- 3.2 94.9 24% 
FP 8 17.1 9.2 11.8 0.0 38.2 2.8 1.2 1.2 0.1 5.3 43.5 11% 
FP 9 1.1 0.3 0.4 -- 1.8 0.6 0.4 0.2 -- 1.3 3.0 <1% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 linear feet of riverbank 
stabilization/remediation within wapato Priority Habitat and SED 10 would require 8,559 linear feet of riverbank 
stabilization/remediation within wapato Priority Habitat.   
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HH-3-2. Impacts to Wapato Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of the individual sediment and floodplain alternatives, we have evaluated 
the impacts of the selected combinations of sediment and floodplain alternatives (described in the text of the 
Revised CMS Report) on the Priority Habitat of wapato.  Those impacts are shown in Table HH-2 (except for 
the combination of SED 2/FP 1 which does not involve any remedial construction activities).  Under all 
combinations except SED 10/FP 9, the adverse impacts in the Priority Habitat would be extensive and 
substantial, ranging from approximately 118 acres under SED 3/FP 3 (30% of the total Priority Habitat) to 
approximately 290 acres under SED 8/FP 7 (75% of the total Priority Habitat), plus approximately 83,000 
linear feet of riverbank habitat.  These activities, much of which would occur in suitable habitat for this species 
(muddy river edge substrates, backwaters, emergent marshes, and seasonal pools), would cause direct 
mortality to any wapato plants growing in the work areas and a material reduction in the seed bank of this 
species within the PSA.  SED 10/FP 9 would impact approximately 30 acres (8%) of the Priority Habitat and 
8,600 linear feet of riverbank.  Its impacts would thus be considerably reduced in extent from those of the 
other combinations of alternatives.    

Table HH-2. Impacts to Wapato Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 47.0 5.2 41.3 3.4 21.4 118.3 30% 
SED 5/FP 4 55.8 35.3 115.0 3.4 19.3 228.9 59% 
SED 6/FP 4 57.4 39.5 113.4 3.4 19.3 233.0 60% 
SED 8/FP 7 84.3 56.2 136.4 3.4 9.5 289.8 75% 
SED 9/FP 8 61.8 42.0 119.1 3.4 6.1 232.4 60% 

SED 10/FP 9 20.8 0.3 0.4 3.4 5.0 29.9 8% 

* Includes 389 acre Priority Habitat between the Confluence and Woods Pond Dam.   

Note:  In addition to the impacts listed in this table, all combinations except SED 10/FP 9 
would require 82,686 linear feet of riverbank stabilization/remediation within Priority 
Habitat and SED10/FP 9 would require 8,559 linear feet of riverbank 
stabilization/remediation within Priority Habitat.    
 

HH-3-3. Impacts to Wapato Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the wapato have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts are 
shown in Table HH-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the extent of mapped Priority Habitat 
within the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range 
from none (assuming use of only the smaller CDF area in Woods Pond) to approximately 22 acres (assuming 
use of combination of larger Woods Pond CDF area plus backwater BWL_07).  Impacts to backwaters under 
TD 2 would occur in suitable habitat for this species and would result in direct mortality of any wapato plants 
in the CDF area and a reduction of available seed bank within the PSA. 

TD 3, TD 4, and TD 5 would have no impact on wapato habitat, since none of the identified facility locations 
under these alternatives is within the mapped Priority Habitat for this species. 
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Table HH-3. Impacts to Wapato Priority Habitat from Treatment-Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impacts (acres) 

TD 2 

BWL_07 21.4 (Reach 5C) 
BWL_09 8.2 (Reach 5C) 

Woods Pond A None 
Woods Pond B 0.4 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road None 

 

HH-4. Assessment of Take of Wapato 

The attached tables – Table HH-4 for the sediment alternatives, Table HH-5 for the floodplain alternatives, 
Table HH-6 for the combinations of sediment and floodplain alternatives, and Table HH-7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination):  (a) whether a take would 
occur and the type of take, and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.   

As shown in Table HH-4, all of the sediment alternatives except for SED 1 and SED 2 would result in  a take 
of wapato.  Removal and/or capping of river bottom and backwater sediments, as well as stabilization of 
riverbanks, would result in the loss of muddy substrates and shallow water areas that provide suitable habitat 
for wapato, would cause direct mortality to plants, and would reduce the seed bank for this species in the 
PSA.  

Impacts to riverine habitats under alternatives SED 3 through SED 9 would be extensive, ranging from 99 
acres to 224 acres (26% to 58% of the total Priority Habitat), and including riverbank stabilization/remediation 
along the full length of riverbank in Reaches 5A and 5B (approximately 83,000 linear feet).  As remediation 
work would extend contiguously from Reach 5A downstream into the northern section of Reach 6, waterborne 
seed dispersal from upstream areas would be eliminated or greatly disrupted, limiting the long-term potential 
for the wapato to re-establish itself following remediation and restoration.  These widespread effects under 
SED 3 through SED 9 would impact a significant portion of the local wapato population.  In contrast, the 
substantially less extensive disturbances under SED 10 would not impact a significant portion of the local 
wapato population.  SED 10 would alter approximately 28 acres (7% of the Priority Habitat), and riverbank 
stabilization/remediation within the wapato Priority Habitat would be greatly reduced (from roughly 83,000 to 
8,600 linear feet).  In addition, no backwaters would be impacted under SED 10, stabilization would affect 
primarily erodible outer banks that do not provide suitable muddy substrate for this species, and the work 
would occur only within intermittent portions of the river and along its banks, retaining some of the plant’s 
seedbank within the PSA to allow for natural re-colonization of this species post-remediation.   

As shown in Table HH-5, FP 3 through FP 8 would result in a take of wapato.  Soil removal and access road 
and staging area construction under these alternatives would alter emergent marsh and seasonal pools within 
the mapped Priority Habitat, which provide suitable habitat for the wapato.  Impacts to these areas would 
cause direct mortality of any plants in the work zone and would reduce the seed bank within the PSA.  FP 2 
and FP 9 would involve much smaller impacts to the mapped Priority Habitat, resulting in the alteration of 
approximately 3 acres (less than 1%) of the mapped Priority Habitat, but would cause a take where work in 
suitable habitat removes plants and reduces seed bank of the species.  
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FP 3, FP 4, and FP 5, which would alter 6% to 8% of the total Priority Habitat, are unlikely to result in an 
impact to a significant portion of the local wapato population.  FP 6 and FP 8 would alter 11% and 17%, 
respectively, of the total Priority Habitat.  Along with causing direct mortality to plants and loss of seedbank, 
these alternatives would involve disturbance of sufficient area to create a potential for long-term hydrologic 
changes and invasive species proliferation that would also adversely affect the habitat quality for the wapato.  
As such, these alternatives could impact a significant portion of the local population.  FP 7 would alter very 
extensive floodplain areas (95 acres, or 24% of the Priority Habitat), including substantial areas of suitable 
wapato habitat.  In addition, it would involve disturbance of sufficient area to create a potential for long-term 
hydrologic changes and invasive species proliferation that would also adversely affect the habitat quality for 
the wapato.  Thus, FP 7 would impact a significant portion of the local wapato population. 

As shown in Table HH-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of the wapato, for reasons similar to those discussed above for the 
individual sediment and floodplain alternatives.  All of the alternative combinations other than SED 10/FP 9 
would alter extensive portions of Priority Habitat within areas suitable to support the wapato – ranging from 
118 acres (30% of total mapped Priority Habitat) under SED 3/FP 3 to approximately 290 acres (75% of total 
mapped Priority Habitat) under SED 8/FP 7, along with approximately 83,000 linear feet of riverbank 
alteration in that Priority Habitat.  These activities would remove muddy substrates and shallow water 
environments suitable for the wapato throughout the continuous length of river corridor in the Priority Habitat, 
causing extensive direct plant mortality and loss of seedbank and greatly limiting the potential for 
recolonization of disturbed areas following remediation.  These major alterations would therefore impact a 
significant portion of the local wapato population.  SED 10/FP 9 would involve a lesser alteration of 
approximately 30 acres or 8% of the mapped Priority Habitat, along with the stabilization/remediation of 
approximately 8,600 linear feet of riverbank.  The more limited bank stabilization would primarily affect 
erodible outer banks that do not provide suitable muddy substrate habitat for this species, and the intermittent 
nature of disturbances under this combination would allow for recolonization of the work areas by the 
remaining plants and seed bank.  Therefore, these activities would not be extensive enough to impact a 
significant portion of the local wapato population.    

As shown in Table HH-7, among the treatment-disposition alternatives, only TD 2 could cause a take of 
wapato.  That alternative would not cause a take if a CDF is built in the smaller location in Woods Pond 
(layout A), which would not impact wapato Priority Habitat.  However, a take would occur if a CDF is built in 
the larger location in Woods Pond (layout B), which would affect a limited area (0.4 acre) of suitable wapato 
habitat at the edge of Woods Pond, or if a CDF is located in a backwater area, which would impact 8 acres 
(for BWL_09) or 22 acres (for BWL_07) of wapato Priority Habitat.  Such construction would cause direct 
mortality to any wapato plants growing in the affected areas and a reduction in the seed bank of this species.  
However, even the maximum CDF configuration under TD 2 would impact only 6% of the total mapped 
Priority Habitat, and thus would not impact a significant portion of the local wapato population.  

Replanting or reseeding of wapato, if feasible, in areas where the plants had been removed would not 
eliminate the take, nor would it change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as Canada geese, 
disease, improper hydrology, changes in soil characteristics or other environmental conditions, and/or 
differences in genetic suitability of commercially available plants or seeds – could impair the success of any 
plantings or seed stock.  As a result, replanting or reseeding efforts would not reliably lessen the impacts of 
the remedial construction activities on the local wapato population where a significant portion of that 
population would be affected.  
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Table HH-4. Assessment of Take of Wapato Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No, due to no construction activities. N/A 
SED 2 No, due to monitored natural recovery only.  N/A 
SED 3  

 
Yes.  SED 3 would involve 79 acres of 
remediation in the river channel, as well as 
about 83,000 linear feet of riverbank 
stabilization/remediation and 21 acres of 
access road/staging area construction, in 
wapato Priority Habitat.  These activities 
would cause direct mortality to any wapato 
individuals growing in the work areas and a 
reduction in the seed bank of this species 
within the PSA. 

Yes.  SED 3 would impact 26% of the 
mapped Priority Habitat of the wapato, 
including substantial portions of the 
suitable habitat in the river channel in 
Reaches 5A, 5C, and 6, plus suitable lower 
riverbank habitat along 83,000 linear feet 
of riverbank (all bank habitat in 
Reaches 5A and 5B).  Remedial 
construction activities would cause direct 
and extensive alteration of suitable muddy 
substrates, riverbanks, and shallow water 
environments colonized by wapato.  

SED 4 
through 
SED 9  

 

Yes.  These alternatives would involve 
between 184 and 203 acres of remediation 
in the river channel, as well as about 83,000 
linear feet of riverbank stabilization/ 
remediation and 21 acres of access 
road/staging area construction (2 acres for 
SED 9), in wapato Priority Habitat.  These 
activities would cause direct mortality to any 
wapato individuals growing in the work 
areas and a reduction in the seed bank of 
this species within the PSA. 

Yes.  These alternatives would impact 49% 
to 58% of the mapped Priority Habitat, plus 
83,000 linear feet of riverbank within 
Priority Habitat (all bank habitat in 
Reaches 5A and 5B).  Remedial 
construction activities would cause direct 
and widespread alteration of suitable 
muddy substrates, riverbanks, and shallow 
water environments colonized by wapato.  

SED 10 Yes.  Remedial work in Reach 5A and 
Reach 6 would impact approximately 23 
acres of mapped Priority Habitat due to 
excavation and capping, and an additional 
approximate 5 acres due to access 
road/staging area construction.  Riverbank 
remediation would alter approximately 8,600 
linear feet of suitable habitat along the river 
channel.  These activities would cause 
direct mortality to any wapato individuals 
growing in the work areas and a reduction in 
the seed bank of this species within portions 
of the PSA.   

No.  While remedial work would alter 
suitable habitat within the river corridor due 
to excavation and capping activities, the 
overall impacts of this alternative would be 
limited to 7% of the total Priority Habitat 
and riverbank impacts would be limited to 
about 8,600 linear feet. Most of the 
riverbank stabilization under this 
alternative would occur on erodible outer 
bank sections that do not provide suitable 
muddy substrate habitat for the wapato.  
The intermittent remediation within 
Reach 5A would allow for remaining plants 
to recolonize the disturbed areas fairly 
quickly due to existing seedbank and 
plants both upstream and downstream of 
the work areas.  
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Table HH-5. Assessment of Take of Wapato Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No due to no action. NA 

FP 2 and 
FP 9 

Yes.  Remedial work and access 
road/staging area construction would 
involve the alteration of  2 to 3 acres of 
floodplain habitat.  Where impacts occur 
in suitable open water and emergent 
wetland habitats, this work would cause 
direct alteration of habitat and mortality 
of any wapato plants within the work 
area, as well as removal of the seed 
bank of the wapato.  

No.  These alternatives would impact less 
than 1% of the overall Priority Habitat of the 
wapato, which would not affect a significant 
portion of the local population. 

FP 3 
through 

FP 5 

Yes.  These alternatives would impact 
between 21 and 30 acres of the mapped 
Priority Habitat, including open water 
and emergent wetland habitats suitable 
for this species.  This work would result 
in direct mortality of any wapato plants 
within the work area, as well as removal 
of the seed bank of the wapato.  

Unlikely.  These alternatives would impact 6 
to 8% of the total mapped habitat, likely 
leaving sufficient suitable wapato habitat 
such as seasonal pools or emergent marsh 
to support the local wapato population.          

FP 6 and 
FP 8 

Yes.  These alternatives would impact 
between 43 and 66 acres of the mapped 
Priority Habitat, including open water 
and emergent wetland habitats suitable 
for this species.  This work would result 
in direct mortality of any wapato plants 
within the work area as well as removal 
of the seed bank of the wapato.  

Possibly.  These alternatives would impact 
11 to 17% of the total mapped habitat, 
causing direct mortality to plants and loss of 
seedbank.  Further, work under these 
alternatives would involve disturbance of 
sufficient area to create a potential for long-
term hydrologic changes and invasive 
species proliferation that would also 
adversely affect the habitat quality for the 
wapato. 

FP 7 Yes.  This alternative would impact 95 
acres within the wapato Priority Habitat, 
resulting in a take via direct mortality of 
any wapato plants within the work area, 
and seed bank removal. 

Yes.  This alternative would impact 24% of 
the wapato Priority Habitat, including 
extensive alteration of areas of pools and 
marshes that provide suitable habitat for this 
species, causing direct mortality to plants 
and loss of seedbank.  Further, work under 
FP 7 would involve disturbance of sufficient 
area to create a potential for long-term 
hydrologic changes and invasive species 
proliferation that would also adversely affect 
the habitat quality for the wapato.  These 
activities would result in an impact to a 
significant portion of the local wapato 
population.  
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Table HH-6. Assessment of Take of Wapato Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes.  These combinations would impact 
118 acres of mapped Priority Habitat and 
an additional approximately 83,000 linear 
feet of riverbank habitat.  These activities 
would cause direct mortality to any 
wapato plants growing in the work areas 
and a reduction in the seed bank of this 
species within the PSA.   

Yes.  This combination would impact 30% 
of the mapped Priority Habitat, plus 83,000 
linear feet of riverbank within that mapped 
habitat (all bank habitat in Reaches 5A 
and 5B).  Remedial construction activities 
would cause direct and extensive alteration 
of suitable muddy substrates, riverbanks, 
and shallow water environments inhabited 
by wapato in various portions of the PSA.   

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  These combinations would impact 
229 to 290 acres of mapped Priority 
Habitat and an additional approximately 
83,000 linear feet of riverbank habitat.  
These activities would cause direct 
mortality to any wapato plants growing in 
the work areas and a reduction in the 
seed bank of this species within the 
PSA.   

Yes.  These combinations would impact 
well over half (59% to 75%) of the mapped 
Priority Habitat, plus 83,000 linear feet of 
riverbank within that mapped habitat (all 
bank habitat in Reaches 5A and 5B).  
These impacts would be widespread and 
continuous throughout the PSA.   

SED 10/FP 9 Yes.  This combination would impact 30 
acres of mapped Priority Habitat and an 
additional approximately 8,600 linear feet 
of riverbank habitat.  These activities 
would cause direct mortality to any 
wapato plants growing in the work areas 
and a reduction in the seed bank of this 
species within portions of the PSA.  

No.  This alternative would impact 8% of the 
total Priority Habitat and riverbank impacts 
would be reduced to about 8,600 linear feet. 
Riverbank stabilization would occur 
primarily along erodible outer bank sections 
that do not provide suitable muddy 
substrate habitat for the wapato.  The 
intermittent nature of the remediation in the 
Priority Habitat areas would allow for 
recolonization of the work areas by the 
remaining plants and seed bank.  
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Table HH-7. Assessment of Take of Wapato under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
TD 1 No take due to no impacts. NA 
TD 2 No under the footprint that uses a 

smaller portion of Woods Pond for a 
CDF (layout A), since that footprint 
would impact no wapato Priority 
Habitat.    
 
Yes under the footprint that uses a 
larger portion of Woods Pond 
(layout B), which would affect a limited 
area of suitable wapato habitat at the 
edge of Woods Pond, and for the CDF 
footprints located in backwater areas, 
which would impact 8 to 22 acres of 
wapato Priority Habitat.  Such 
construction would cause direct 
mortality to any wapato plants growing 
in the affected areas and a reduction in 
the seed bank of this species.   

No.  Even under the maximum impact 
scenario (a CDF footprint that uses 
backwater BWL_07), this alternative would 
impact only 6% of the total mapped Priority 
Habitat of this species.     

TDs 3, 4, and 5 No take due to no impacts. NA 
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II. White Adder’s-Mouth (Malaxis monophyllos var. 
brachypoda) MESA Assessment  

II-1. Summary of Species Life Cycle and Habitat Requirements 

White adder’s-mouth (Malaxis monophyllos var. brachypoda) is a member of the orchid family (Orchidaceae).  
It is classified as an Endangered Species under the Massachusetts Endangered Species Act (MESA). 
(NHESP 2008).  This plant arises from a plump bulb-like stem with a slender herbaceous stem growing to a 
height of 4 to 10 inches.  The stalked inflorescence (cluster of flowers) consists of green or greenish white 
irregular flowers.  The flowering season for this plant is from June to August.  In Massachusetts, white 
adder’s-mouth occurs in wet woods and shady, wet areas such as swamps and bogs, where it may be found 
growing in sphagnum moss with little else.  It also favors communities with accumulations of incompletely 
decomposed organic material, or peat, dominated by coniferous trees and influenced by highly calcareous 
water (NHESP 1985; Schultz 2003).  White adder’s-mouth has been found in Massachusetts in Berkshire, 
Franklin, and Hampshire Counties.  

II-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8  

According to 2010 NHESP database information, the Priority Habitat for white adder’s-mouth occurs in the 
northern section of Reach 5A, as shown in Figure II-1.  The mapped Priority Habitat is comprised of 
approximately 37 acres, of which approximately 16 acres are located within the PSA.  Mapped habitat 
consists of floodplain forests and a backwater area associated with an unnamed stream system which flows 
into Sackett Brook and from there to the Housatonic River.  No mapped Priority Habitat for the white adder’s-
mouth occurs in Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping of the white adder’s-mouth and the characteristics of this species, the 
local population of the white adder’s-mouth includes the plants (and seeds) of this species within the entire 
37-acre area of mapped Priority Habitat in Reach 5A.  Based upon the habitat types in which this species 
occurs, and considering the habitats in the mapped white adder’s-mouth Priority Habitat, it is assumed that 
this species is broadly and uniformly distributed throughout the Priority Habitat in Reach 5A, except within the 
riverine habitats and the backwater area which would not be used by this species.  No mapped Priority 
Habitat for the white adder’s-mouth occurs in Reaches 6, 7 or 8. 

II-3. Impacts of Remedial Alternatives on White Adder’s-Mouth Habitat  

II-3-1. Impacts to White Adder’s-Mouth Habitat from Individual Sediment and Floodplain Alternatives 

The only sediment remedial alternatives that would have any impact on the white adder’s-mouth Priority 
Habitat are SED 6, SED 7, SED 8, and SED 9.  Under each of these alternatives, sediment remediation in a 
backwater area (thin-layer capping under SED 6 and SED 7 and sediment removal with backfilling or capping 
under SED 8 and SED 9) would affect 0.3 acre of the Priority Habitat for this species, which comprises less 
than 1% of the overall Priority Habitat.  This remediation would not be expected to impact white adder’s-
mouth plants since backwaters do not offer suitable habitat for this species and the potential for a reduction in 
seed bank is very low given the small area of impact.  These alternatives would not involve any riverbank 
remediation or construction of access roads or staging areas in portions of the white adder’s-mouth Priority 
Habitat that provide suitable habitat for this species.     

None of the floodplain alternatives would involve any work in or impacts to the mapped Priority Habitat of the 
white adder’s-mouth.     
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II-3.2. Impacts to White Adder’s-Mouth Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual alternatives, we have evaluated the impacts of the selected 
combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the Priority 
Habitat of the white adder’s-mouth.  The only such combinations that would impact that Priority Habitat are 
SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8, each of which would again impact only 0.3 acre of that mapped 
habitat (less than 1% of the overall Priority Habitat) due to sediment remediation in a backwater area that 
does not provide suitable habitat for this species.    

II-3-3. Impacts to White Adder’s-Mouth Habitat from Treatment/Disposition Alternatives 

None of the treatment/disposition alternatives would impact any portion of the mapped Priority Habitat of the 
white adder’s-mouth.  

II-4. Assessment of Take of White Adder’s-mouth 

As noted above, the only remedial alternatives that would have any impact on the white adder’s-mouth 
Priority Habitat are SED 6, SED 7, SED 8, and SED 9 (and the combinations involving those alternatives).  
Those alternatives would not result in a take of white adder’s-mouth, since the remediation would be confined 
to a backwater area, which does not provide suitable habitat for this species, and the potential for a reduction 
in seed bank is very low given the small area of impact (less than 1% of the overall Priority Habitat).   
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Carbon Footprint / Greenhouse Gas Inventory 
 

1. Introduction 

In response to the United States Environmental Protection Agency’s (EPA’s) General 
Comment #4 on the March 2008 Corrective Measures Study (CMS) Report, GE has 
conducted a greenhouse gas (GHG) inventory/carbon footprint calculation for the 
remedial alternatives described in the Revised CMS Report.  This inventory estimates the 
GHG emissions associated with each of the different sediment (SED) alternatives, 
floodplain (FP) alternatives, combinations of sediment and floodplain (SED/FP) 
alternatives, and treatment/disposition (TD) alternatives presented in the Revised CMS 
Report.  A GHG inventory is a quantification of greenhouse gases emitted to or removed 
from the atmosphere over a specific period of time associated with a process or project.  
The net carbon emission or sequestration associated with a defined activity is often 
referred to as the activity’s carbon footprint.   

This GHG inventory was based on carbon dioxide (CO2), methane (CH4), and nitrous 
oxide (N2O) emissions anticipated to result from activities supporting each remediation 
alternative and combination of alternatives evaluated in the Revised CMS Report 
(spanning several decades in some cases).  This inventory also provides information on 
the activities that cause GHG emissions and removals, as well as background on the 
methods used to make the calculations, which were conducted in accordance with the 
Climate Leaders Greenhouse Gas Inventory Protocol, titled Design Principles, published 
by EPA (2005; Design Principles). 

The objective of this evaluation was to estimate and compare the carbon footprint 
associated with the work that would be conducted for each remedial alternative or 
combination of alternatives evaluated in the Revised CMS Report: 

• For the sediment alternatives, the analysis includes sediment removal/capping 
and related ancillary activities for alternatives SED 3 through SED 10.  
Alternatives SED 1 and SED 2 were not included because those alternatives call 
for no action and monitored natural recovery, respectively, and hence no or 
minimal GHG emissions are anticipated for those alternatives.   

• For the floodplain alternatives, the analysis includes soil removal/replacement 
and related ancillary activities for alternatives FP 2 through FP 9.  FP 1 (no 
action) was not included in this analysis due to its anticipated negligible GHG 
emissions. 
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(which exclude SED 2/FP 1 for the reasons given above), the analysis includes 
emissions from both their sediment and floodplain remediation components, but  
also takes into account the elimination of overlap in certain aspects  
(e.g., equipment, access roads and staging areas) that is part of those 
combinations.  Therefore, the overall emissions estimated for each combination 
of alternatives is lower than the sum of emissions estimated for its individual SED 
and FP components.   

• For the treatment/disposition alternatives, the analysis includes the activities 
associated with treatment and/or disposal of removed sediment and floodplain 
soil for alternatives TD 1 through TD 5.  As discussed in Section 9 of the Revised 
CMS Report, the TD alternatives have been evaluated for the range of potential 
removal volumes under the sediment and floodplain soil alternatives, except for 
TD 2 and two of the three local disposal sites evaluated under TD 3 (as 
discussed below).  This range extends from 191,000 in situ cubic yards (cy), 
based on a combination of SED 3 and FP 2, to 2.9 million in situ cy, based on a 
combination of SED 8 and FP 7.  These volumes are referenced in this Appendix 
as the “lower-bound (LB) volume” and the “upper-bound (UB) volume.”  For TD 2, 
the range of volumes includes only the sediments that could be placed in the in-
water Confined Disposal Facility(ies) (CDF(s)) – i.e., those hydraulically dredged 
from Reaches 5C and 6 under SED 6 through SED 9 – and thus the carbon 
footprint range for TD 2 is not comparable to the range for the other TD 
alternatives.1  For TD 3, as described in Section 9.3.1 of the Revised CMS 
Report, three potential locations for an Upland Disposal Facility have been 
identified and evaluated (i.e., the Woods Pond, Forest Street, and Rising Pond 
Sites); and GHG emissions have been estimated independently for each of these 
three sites.  However, the maximum capacity of such a facility at two of those 
sites (the Woods Pond and Forest Street Sites) is less than the maximum 
potential removal volume of 2.9 million cy; and hence the upper bound estimates 
for those sites are not comparable to those for the other alternatives.2

                                                 
1 The range of volumes assumed for TD 2 is 300,000 cy (based on SED 6) through  
1,240,000 cy (based on SED 8).  Under TD 2, another TD alternative would be needed for the 
remaining sediments and all removed soils.  Thus, the estimated carbon footprint for TD 2 would be 
only a fraction of the total carbon footprint that would be associated with that alternative.     

  Finally, for 
TD 5, as discussed in Section 9.5 of the Revised CMS Report, the potential for 
reusing approximately 50% of the treated floodplain soil on-site as backfill in the 

2  Thus, for TD 3, while the lower-bound estimates for all three sites are comparable to each other 
and to the other TD alternatives (except TD 2), the only upper-bound estimate that is comparable to 
that for the other alternatives is the estimate for the Rising Pond Site, which is the only one of the 
identified sites that could accommodate the full upper-bound volume.  Although a combination of 
disposal sites could also be used for the upper-bound volume, separate estimates of GHG 
emissions have not been made for such combinations.  
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estimated both with and without such 50% reuse.   

The assessments and calculations of GHG emissions in this GHG inventory follow the 
Climate Leaders Design Principles guidance (EPA 2005),3 which was based on a prior 
WRI/WBCSD (2004) protocol.4

In accordance with the Climate Leaders Design Principles guidance, emissions have 
been reported as metric tons (tonnes) of carbon dioxide equivalents (CO2-eq).  This 
approach allows for “comparing the radiative forcing ability of individual gases by using a 
relative measure for each GHG, termed its global warming potential (GWP).  GWP is the 
ability of each greenhouse gas to trap heat in the atmosphere relative to carbon dioxide, 
which serves as the reference gas” (EPA 2005). 

  The Climate Leaders program also provides several 
guidance modules, which were used to obtain relevant emissions factors for calculating 
GHG emissions (emissions from mobile combustion sources, stationary combustion 
sources, emissions from purchases of electricity, etc.).   

This GHG inventory reports estimated emissions expected to occur during the timeframe 
over which each alternative is anticipated to be implemented.  This has been done for 
comparison purposes, even though certain direct GHG emissions would be expected to 
extend beyond that period.5

                                                 
3 EPA – http://www.epa.gov/climateleaders/resources/design-principles.html: “The Design 
Principles Guidance includes overall guidance on defining inventory boundaries, identifying 
greenhouse gas (GHG) emission sources, and defining and adjusting a base year.” 

 

4  World Resources Institute (WRI) and World Business Council for Sustainable Development 
(WBCSD) report on Greenhouse Gas Protocol, A Corporate Accounting and Reporting Standard 
(revised March 2004). 
5    Specifically, these would consist of the net emissions related to changes in forest carbon stocks 
– i.e., those from the removal and chipping of trees to facilitate access road/staging area 
construction and floodplain soil removal, and those relating to the replanting of trees as part of site 
restoration.  Annual net CO2 emissions resulting from the decay of chipped trees and from changes 
in carbon sequestration rates due to removal of mature trees and replanting with saplings will 
extend beyond the project durations.  An equilibrium in net emissions (i.e., zero annual net 
emissions) can eventually be expected to be reached over a longer timeframe (at least several 
decades) after project completion.  However, to provide comparability with the other CO2 emissions 
estimated for the remedial alternatives and given the temporal variability in the component emission 
rates, only the cumulative direct emissions resulting from these components over the project 
implementation timeframe have been included in these evaluations. 
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Development of a GHG inventory requires identifying the various emissions associated 
with operations that will be included in the carbon footprint analysis (EPA 2005) – in this 
case, the components of the remedial activities.  The emissions considered in this 
analysis were determined based on a detailed examination of the activities that are 
anticipated to be implemented for each SED, FP, SED/FP combination, and TD 
alternative.  In essence, the energy required for conducting the activities was accounted 
for, as energy usage represents fossil fuel usage and hence GHG emissions (since no 
alternative fuels are anticipated to be used).  Using the Design Principles guidance  
(EPA 2005), the emissions associated with each component of the activities in each 
alternative or combination of alternatives were identified and categorized as direct, 
indirect, or optional emissions:   

• Direct emissions are defined by EPA (2005) as:  “Emissions from sources that 
are owned or controlled by the company, e.g., emissions from combustion in 
owned or controlled boilers, furnaces, vehicles; emissions from chemical 
production in owned or controlled process equipment.  Core direct emissions 
result from stationary, mobile, and process-related sources at a facility.”  
Operational boundaries associated with direct emissions in this analysis 
encompassed activities such as transportation of materials to the site, tree 
clearing/site preparation, access road/staging area construction, sediment and 
floodplain soil removal, placement of caps and backfill, sediment 
dewatering/stockpiling/stabilization, decay of chipped trees, and final treatment (if 
applicable) and disposition of materials in a regulated landfill. 

• Indirect emissions are defined by EPA (2005) as:  “Emissions that are a 
consequence of the activities of the company, but occur at sources owned or 
controlled by another company.  Indirect emissions for the purchaser are 
characterized as direct emissions for the facility where the emissions are 
generated, e.g., emissions from the generation of purchased electricity consumed 
by a company.  Core indirect emissions are emitted as a consequence of the 
import of electricity, heating/cooling, or steam.”  For this analysis, operational 
boundaries associated with indirect emissions incorporated generation of 
purchased electricity used for water treatment, chemical extraction (TD 4), and 
thermal desorption (TD 5). 

• Optional emissions are defined by EPA (2005) as: “Emissions that are a 
consequence of the activities of the reporting company, but occur from sources 
not owned or controlled by the reporting company, and are not part of the 
company’s core emissions.”  Operational boundaries associated with optional 
emissions in this analysis incorporate activities connected with the processing of 
materials that will be used as part of the remediation such as production of steel 
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of gravel/backfill from borrow pits, and cement manufacture.  Such emissions are 
termed optional in EPA’s guidance because a reporting company may opt to 
include such contributions in their inventory or they can exclude them if such 
emissions are expected to be accounted for in the source company’s own 
inventory.  This category of emissions is subsequently referred to herein as “Off-
Site Emissions” so that its reporting is not misconstrued as being optional for this 
GHG inventory. 

For the purpose of calculating a carbon footprint evaluation of the remedial alternatives 
described in the Revised CMS Report, the GHG emissions associated with the 
transportation of materials/wastes to and from the work site (e.g., construction equipment, 
gravel for access roads, steel sheet piling, dredged/excavated materials for disposal) 
were included as direct emissions, since these transportation activities are significant 
components of the remedial activities and contribute to the carbon footprint. 

The remedial activities to be conducted are summarized (in general terms) below with 
respect to the three emissions categories. 

2.1  Direct Emissions 

Direct emissions resulting from the following activities were included in this analysis:  

SED Alternatives:

• Removal and chipping of trees as part of site clearing activities (to facilitate the 
construction of access roads and staging areas); 

  Vehicle and equipment emissions resulting from the following 
activities: 

• Construction of access roads and staging areas (including transportation of 
equipment/materials to site); 

• Sediment removal – transportation of equipment and sediment removal both in 
the “wet” and in the “dry”; 

• Sediment transport to staging area/dewatering site; 

• Material handling/stockpiling/dewatering; 

• Sheetpile transportation/installation/removal for excavations in the dry; 
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shrubs, herbaceous vegetation, and aquatic vegetation); 

• Installation of thin-layer cap, engineered cap, and backfill materials (including 
transportation of materials to site); and 

• Bank removal/stabilization (Reach 5A/5B erodible banks). 

Direct emissions resulting from the decay of chipped trees (release of CO2 via fungal and 
microbial decomposition) and from changes in carbon sequestration rates due to removal 
of mature trees and replanting with saplings in forested areas that would be cleared for 
construction of access roads and staging areas were also quantified. 

FP Alternatives

• Removal and chipping of trees as part of site clearing activities (to facilitate both 
the construction of access roads and staging areas, as well as floodplain soil 
removal activities); 

:  Vehicle and equipment emissions resulting from the following activities: 

• Construction of access roads and staging areas (including transportation of 
equipment and materials to site); 

• Site restoration activities (including transportation and installation of 
trees/shrubs/herbs); 

• Soil removal and backfilling (including transportation of equipment and backfill 
material to site); and 

• Material handling and soil stockpiling. 

Direct emissions resulting from the decay of chipped trees (release of CO2 via fungal and 
microbial decomposition) and from changes in carbon sequestration rates due to removal 
of mature trees and replanting with saplings in forested areas that would be cleared for 
soil removal and construction of access roads and staging areas were also quantified. 

SED/FP Combinations:  Direct emissions resulting from the same activities and 
processes described above for the individual sediment and floodplain alternatives were 
quantified for each of the six combinations of sediment and floodplain alternatives.  
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• Transportation 

:  Vehicle and equipment emissions resulting from the following activities: 

6

- Sediment and soil to landfill (TD 1 and TD 3); 

 

- Sediment and soil residuals to landfill after treatment (TD 4 and TD 5); 

- Pumping of hydraulically dredged sediments to confined disposal facility (TD 
2); and 

- Transportation of sediment and soil to treatment facility (TD 4 and TD 5). 

• Construction of in-water Confined Disposal Facility or Upland Disposal Facility 
(TD 2 and TD 3, respectively);  

• Removal and chipping of trees as part of site clearing activities to facilitate  
construction of each TD 3 disposal facility under consideration; and 

• Construction of treatment buildings and systems (TD 4 and TD 5). 

Direct emissions resulting from the decay of chipped trees (release of CO2 via fungal and 
microbial decomposition) and from loss in carbon sequestration due to removal of mature 
trees were also quantified for each of the TD 3 disposal facilities under consideration. 

Direct emissions resulting from conversion of carbon mass removed from the River and 
floodplain in the form of total organic carbon (TOC) to CO2 as part of the thermal 
desorption process (TD 5) and emissions from burning natural gas in the thermal 
desorption treatment system (TD 5) were also quantified. 

2.2  Indirect Emissions 

Indirect emissions included in this analysis are related to the generation of electricity that 
would be purchased during remedial activities, as described below.  Annual emission 
rates for CO2, N2O, and CH4 from the Northeast Power Coordinating Council (NPCC) 
New England subregion (EPA 2008d) were used to calculate the indirect GHG emission 
contributions from electricity use for each remedial component anticipated to draw 
electrical power. 

                                                 
6  Emissions were quantified based on round trip truck miles for transportation of soil and sediment 
to off-site and local disposal facilities and to treatment facilities. 
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• Power requirements for water treatment system that would be used to treat 
supernatant generated during sediment dewatering operations. 

SED Alternatives (and SED/FP Combinations) 

FP Alternatives – None anticipated 

• Power requirements for chemical extraction system (TD 4). 

TD Alternatives 

• Power requirements for thermal desorption system (TD 5). 

2.3  Off-Site Emissions 

The off-site emissions included in this analysis consisted of vehicle, equipment, and other 
emissions resulting from several types of activities, listed below: 

• Excavation of gravel from borrow pit(s) to be used in construction of access 
roads; 

SED Alternatives 

• Excavation of sand (required for isolation layer and for use in lining stockpile 
areas), and clean fill/compartmentalized fill (required for bank 
restoration/stabilization), from borrow pit(s); 

• Manufacture of steel sheet piles; 

• Manufacture of concrete for revetment matting; 

• Manufacture of cement for stabilization (see discussion in Section 6 in this 
Appendix regarding alternative stabilization material options);   

• Quarrying of riprap required for bank stabilization, armor stone material used in 
caps, rock required for rock vane and bank spurs, and boulders; and 

• Refining of diesel fuel for use in construction vehicles, equipment, machinery, etc. 
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• Excavation of gravel from borrow pit(s) to be used in construction of access 
roads; 

FP Alternatives 

• Excavation of backfill material from borrow pit(s); 

• Excavation of sand (for use in lining stockpile areas) from borrow pit(s); and 

• Refining of diesel fuel for use in construction vehicles, equipment, machinery, etc. 

Same as those listed above for the individual SED and FP alternatives. 

SED/FP Combinations 

• Refining of diesel fuel for use in transportation to off-site landfill and for 
construction of and transportation to upland disposal facility (TD 1 and TD 3); 

TD Alternatives 

• Production (drilling) and distribution of natural gas for use in the thermal 
desorption treatment system (TD 5); and 

• Manufacture of concrete used in construction of buildings to house chemical 
extraction and thermal desorption systems (TD 4 and TD 5). 

2.4  Emissions Not Included in GHG Inventory/Carbon Footprint 

The following sources of emissions were considered in the analysis, but were judged to 
likely result in no or minimal GHG emissions, or were not estimated due to the inability to 
readily obtain information to make such estimates, and were thus excluded from the 
calculations: 

• Methane (CH4) off-gas generation from landfilled sediments and floodplain and 
riverbank soils was considered, as the TOC component of the removed 
sediments and soils may decompose within the disposal landfills (thereby 
releasing CH4 directly, or CO2 if the CH4 were to be collected and subsequently 
burned).  However, discussions with personnel from Chemical Waste 
Management, Inc. (CWM), which is the operator of several commercial landfills 
that would be considered for off-site disposal of excavated materials, indicated 
that those types of landfills, in contrast to municipal solid waste landfills, do not 
maintain Title V (of the Clean Air Act Amendments) air permits nor do they 
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2009).  It has been CWM’s experience that after the addition of sediment 
stabilization agents such as cement or lime (as has been assumed for the CMS 
evaluations), the pH of the material is increased such that biological activity is no 
longer viable, thereby limiting the potential for the TOC contained in such material 
to be converted to CH4.  Therefore, it is expected that the TOC contained within 
the excavated sediment/floodplain material, as evaluated in the CMS, would 
remain sequestered within the disposal landfills. 

• Indirect emissions from purchased electricity to power field office trailers have 
also not been included, as these emissions are expected to be relatively minor.  
Estimates of the carbon footprint associated with field trailer electrical power use 
from a similar project resulted in values that were small relative to the other 
sources encompassed in this GHG inventory.7

• Heating/cooling energy requirements for the treatment system buildings have 
likewise not been estimated, as these emissions are unknown at this time.  
However, it is assumed that this usage would potentially be in the order of 
magnitude as the usage to power field office trailers (discussed above).  

 

• Finally, energy expended due to operations at off-site disposal facilities (for TD 1, 
4 and 5) once the material is delivered (i.e., additional vehicle usage in placing 
material in landfill cells, etc.) is difficult to estimate and has thus not been 
included.  For example, CWM has indicated that CO2 emissions due to vehicle 
usage at its facilities have not been quantified at this time (Banaszak, personal 
communication, 2009). 

                                                 
7  Reviewing utility bills from field trailer use at another project in the same geographic region 
revealed annual electric consumption to be approximately 12,000 kWh per field trailer.  It is 
assumed that approximately five field trailers would be in use at one time during the remedial 
activities (for whichever SED and FP combination is implemented), therefore consuming an 
estimated 60,000 kWh per year.  Using a regional emissions factor of approximately 830 lbs 
CO2/MWh (EPA 2008d) yields an emission rate of ~23 tonnes CO2/yr.  For example, considering 
only the emissions resulting from the SED alternatives, and factoring in the minimum to maximum 
duration for project completion (5 to 52 yrs [based on SED 10 to SED 8]), yields a range of 110 to 
1,200 tonnes CO2 emitted due to purchased electricity for field office trailers, which amounts to less 
than 1% of the total (see, for example, Summary Table 1 directly following Section 6 below for Total 
Emissions). 
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3.1  Emissions from General Remedial Activities 

Based on procedures outlined in the Design Principles guidance (EPA 2005), tonnes of 
CO2-eq were calculated for each of the identified direct, indirect, and off-site emissions 
associated with each remediation alternative.  The data generated for the cost estimates 
prepared for the Revised CMS Report were used as the primary basis for calculating 
GHG emissions (except for tree removal activities and changes in forest carbon stocks 
discussed below in Sections 3.2 and 3.3, respectively).  The cost estimates provide 
specific information related to sediment/soil volumes, construction vehicle types and 
quantities, hours of vehicle operation, fuel usage rates, number and magnitude of 
required access roads and staging areas, number of truck trips and distance traveled to 
disposal facilities, treatment system requirements, etc.  Much of this information is 
provided in Appendix Q (Cost Estimate Supporting Information) and Appendix O 
(BioGenesis Sediment Washing Technology – Bench-Scale Treatability Study Report), as 
well as in the main body of the Revised CMS Report. 

For each anticipated GHG emissions source, input quantities (number of vehicles, hours 
of operation, fuel consumption rate, number of truckloads, kWh of electricity consumed, 
etc.) were tabulated.  These values were then multiplied by relevant emissions factors 
published by EPA (2008a, 2008b, 2008c) and available from the Swiss Centre for Life 
Cycle Inventories (2007).  Direct and indirect emissions for CO2, N2O, and CH4 were 
calculated separately and then converted to CO2-eq using GWP factors specific for each 
GHG.  Off-site emissions were calculated directly in CO2-eq based on the emissions 
factors utilized (Swiss Centre for Life Cycle Inventories 2007). 

As an example calculation, for direct emissions due to vehicle usage in transportation and 
construction activities, the total gallons of diesel fuel anticipated to be used was multiplied 
by an emissions factor of 10.15 kg CO2/gallon (EPA 2008b).  Similarly, emissions for N2O 
and CH4 were calculated by use of emission factors, 0.0048 g N2O/mile and 0.0051 g 
CH4/mile (EPA 2008b), with a fuel economy assumed to be 0.169 gallons/mile (EPA 
2008b).  Finally, the values resulting from these calculations were converted to tonnes 
CO2-eq by use of the following formula (EPA 2005): 

Total CO2-eq =                                                                                                                                    
tonnes CO2(GWP[CO2]) + tonnes CH4(GWP[CH4]) + tonnes N2O(GWP[N2O])   

Where:  GWP[ X ] denotes the global warming potential of greenhouse gas “X” 

GWP[CO2] = 1  
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GWP[N2O]) = 310 

3.2  Emissions due to Tree Removal and Chipping Activities 

An estimate of expected emissions from equipment and vehicles used in tree clearing 
activities has been made.  These estimates were based on an approximation for each 
alternative of the number of acres of forested land that would require clearing (discussed 
further in Section 3.3), together with published data regarding the approximate number of 
hours per tree required for operating a variety of tree removal equipment (e.g., chain 
saws, bucket truck/aerial lift, chipper, stump grinder, etc.), and associated carbon 
emissions factors for such equipment (Nowak et al. 2002).8  An estimated value of 525 
trees per acre was assumed based on an overall average number of live trees per acre in 
Massachusetts (USDA Forest Service 2006), along with an assumed number of standing 
dead trees.9

3.3 Emissions Resulting from Anticipated Disruptions in Forest Carbon Stocks 

due to Tree Removal/Replanting 

  

As noted above, floodplain soil removal activities, the construction of access roads and 
staging areas in support of both floodplain and sediment removal activities, and the 
construction of a local disposal facility (TD 3) will necessitate the clearing of trees and 
other vegetation.  In addition to fossil-fuel combustion-derived CO2 emissions resulting 
from tree clearing, as discussed in Section 3.2, active CO2 sequestration and the existing 
carbon stock within these forests will be disrupted.  The CO2 sequestration capacity that 
the removed trees had maintained prior to removal will be lost; CO2 will be released due 
to decomposition of the removed trees (as the trees are anticipated to be 
chipped/mulched on site); and CO2 will again be sequestered as a result of the planting of 
new trees as part of site restoration activities.  The magnitude of these emissions over the 
project timeframes has been estimated as part of this analysis.10

                                                 
8  An average of the required equipment hours for removal of seven different size classes of trees 
was calculated in order to utilize this data, due to the fact that a mature forest is expected to contain 
trees spanning each of these size classes (Smith, personal communication, 2009).  

   

9  Based on a ratio of “Dead Tree” to “Live Tree” from Table 2 of the COLE Carbon Report (COLE 
Development Group 2010).  
10  As noted above (footnote 5), these emissions will actually extend beyond the project timeframe 
and will eventually reach an equilibrium in net emissions at least several decades after project 
completion.  However, to provide comparability with the other estimated emissions, this analysis 
has focused on the cumulative direct emissions resulting from these components over the project 
timeframe. 
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areas in which soil removal activities and construction of access roads and staging areas 
are to occur.  Data presenting the extent of various forested natural communities within 
the area of interest (Woodlot Alternatives, Inc. 2002,11 as supplemented by information 
from MassGIS in areas not included as part of the Woodlot survey12

Methods Used  

) were compared with 
the horizontal extent of anticipated floodplain soil removal (for each FP alternative), as 
well as the anticipated footprints of access roads and staging areas (for each FP and 
SED alternative and SED/FP combination).  This resulted in an approximation of the 
number of acres of forested land that would require clearing.  While all types of plants 
sequester CO2 from the atmosphere, this evaluation focused only on trees due to the 
availability of information for making such estimates from the USDA Forest Service and 
others (as discussed below).  Considering only tree removal should also provide a 
general order-of-magnitude estimate of the expected changes in carbon stocks due to 
vegetative clearing within the floodplain.  

Due to the fact that “trees sequester and store carbon in their tissue at differing rates and 
amounts based on such factors as size at maturity, life span, and growth rate” (Nowak et 
al. 2002), and that current conditions within the floodplain forests regarding these factors 
are generally not well quantified, it is difficult to estimate the current level of CO2 
sequestration taking place.  However, estimates of current sequestration, as well as 
anticipated sequestration of trees planted during restoration activities, have been made 
by use of available USDA Forest Service resources (COLE Development Group 2010; 
Smith et al. 2006).  Estimates have also been made of the emissions resulting from 
decomposition of mulched trees based on first-order decay and published decay rates 
from studies of decomposition of woody debris following clear-cutting (e.g., Abbott and 
Crossley 1982).  

It is likely that as the remedial operations move down River on a year by year basis, 
vegetative clearing will progress accordingly.  Therefore, an assumed number of acres of 
forest removal/replanting per year was calculated for each FP and SED alternative and 
each SED/FP combination from the total estimated number of acres of forested land 
requiring clearing and the total anticipated time to implement each alternative.  This 

                                                 
11  Community types from the Woodlot (2002) report considered as forest in these evaluations are 
as follows:  black ash-red maple-tamarack calcareous seepage swamp; high-terrace floodplain 
forest; Northern hardwoods-hemlock-white pine forest; red maple swamp; red oak-sugar maple 
transition forest; rich, mesic forest; successional northern hardwoods; and transitional floodplain 
forest. 
12  Forest types outside of the Woodlot (2002) coverage were generally determined by interpretation 
of three data sources available from Massachusetts Geographic Information System (MassGIS) – 
its Land Use datalayer (2005), the Massachusetts Department of Environmental Protection (MDEP) 
Wetlands datalayer (2007), and color aerial photographs (2005).   
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distributed across the acres requiring site clearing. 

An available online tool was utilized for estimating forest carbon based on inventory data 
of a user-specified area (COLE Development Group 2010).13  In this case, a report 
containing data related to various components of forest carbon specific to Berkshire 
County, MA was obtained.  An average value of existing non-soil carbon stock from 17 
different reported forest types was calculated to estimate a representative carbon stock 
that would likely be found to exist within a generic forest in the Housatonic River 
floodplain (considering that a variety of forest types will be encountered during site 
clearing activities).  This value includes live tree, dead tree, understory, down dead wood, 
and forest floor carbon.  This estimated total carbon stock per acre, together with an 
assumed first order decomposition rate for the chipped/mulched trees after clearing, was 
used to estimate the CO2 released due to decomposition after site clearing and mulching 
activities.14

An estimated sequestration rate for the Housatonic River floodplain forests was 
calculated from additional data (COLE Development Group 2010) that provided regional 
forest carbon stocks by age class, at five year (0- to 40-years) and ten year (40- to 100-
years) increments.  The average statewide stand volume (2,284 ft3 per acre of forestland; 
USDA Forest Service 2006) was assumed and the change in carbon stock per year at the 
age class corresponding to this stand volume was found to be approximately 2.4 tonnes 
CO2 per acre per year.  This sequestration rate was used to estimate the CO2 that the 
removed trees would have continued to sequester had they remained standing.     

   

USDA Forest Service data summarizing the incremental increase in carbon stocks by age 
class (generally every ten years) for Northeast US afforestation of land  
(i.e., conversion of previously unforested land into forest) were also utilized  
(Smith et al. 2006).15

                                                 
13  The Carbon Online Estimator (COLE) [http://ncasi.uml.edu/COLE/] is an online package that was 
developed under a cooperative agreement between the National Council for Air and Stream 
Improvement (NCASI) and the USDA Forest Service, which “enables the user to examine forest 
carbon characteristics of any area of the continental United States.  COLE data are based on USDA 
Forest Service Forest Inventory & Analysis and Resource Planning Assessment data, enhanced by 
other ecological data.” (COLE Development Group 2010) 

  The decade-by-decade average carbon stock for the six forest 
types presented was plotted by year and a regression formula was derived to estimate an 

14  Several decay rates for decomposition of tree material were reviewed in the literature.  Although 
these varied according to the nature of material (e.g., ranging from 0.071/year for stumps 
[Shorohova et al. 2008] to 0.638/year for red maple leaf tissue [Blair 1988]), the representative rate 
of 0.14/year (based on oak branches; Abbott and Crossley 1982) used in the evaluations presented 
herein was found to be generally consistent with the range reported in the literature.   
15  Afforestation data were used as opposed to reforestation data due to the fact that carbon stocks 
within the forest floor, down dead wood, and soil would also be removed due to site clearing and 
floodplain soil removal activities. 
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estimate sequestration over time by saplings planted after the completion of remedial 
activities each year.   

Mature forests are typically composed of trees from various age classes (Smith 2009).  
The Forest Service data used in this analysis indicate that carbon sequestration rates of 
individual trees increase with age until maturity, and decrease thereafter.  However, a 
mature forest, taken as a whole, should yield a relatively stable overall sequestration rate 
(Smith 2009).  Therefore, it was assumed that when the rate of sequestration by new 
trees reached the same rate assumed for those removed, that equilibrium would be met.  
That is, the sequestration rate of the existing floodplain forest was assumed to be 
constant in assessing the sequestration capacity lost as a result of removal, and the 
sequestration rate of newly planted saplings was assumed to reach a steady state after 
reaching maturity.16

A series of spreadsheets have been prepared for the SED and FP alternatives and the 
SED/FP combinations, incorporating the above information (see discussion of results 
presented in Section 4 below).  These spreadsheets were used to simulate the carbon 
emissions/sequestration that would occur each year due to disruptions in forest carbon 
stocks, and include CO2 released from decomposition of mulched material, the estimated 
loss of CO2 sequestration capacity due to the removal of trees, and the estimated gain of 
CO2 sequestration from saplings anticipated to be planted each year.  As noted above, for 
comparability with other GHG emission estimates, and given the temporal nature of CO2 
emissions from decaying organic matter (i.e., decay modeled as a first-order differential 
equation) as well as temporal variability in sequestration rates of replanted trees, only the 
net direct emissions resulting from these components over the project timeframe have 
been reported and used in this analysis.

    

17

                                                 
16  The rate at which carbon is sequestered by a forest or forests in a given geographic area is 
affected by several factors including the specific species of trees present and their age, density, and 
abundance within the area in question.  The evaluation presented in this Appendix approximates 
the influence of these factors, based on the methods described herein, and is not a site-specific 
quantification of the relative influences of these factors in the Primary Study Area. 

 

17  As discussed above (footnote 5), net emissions resulting from decomposing tree mulch and 
differences in sequestration lost from mature trees removed and gained by replanted saplings have 
been summarized only up through the estimated completion time for implementation of each 
alternative, so as to be comparable to the other emissions-related project components.  In some 
cases, this approach will underestimate or overestimate the ultimate cumulative emissions 
expected at equilibrium.  Tables M-2 through M-16 (even-numbered tables), M-19 through M-33 
(odd-numbered tables), and M-36 through M-46 (even-numbered tables) present cumulative 
emissions through 125 years for the SED, FP, and SED/FP alternatives, respectively, and show 
both the ultimate cumulative emissions and the point where annual net emissions are expected to 
reach equilibrium. 
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4. Results of Carbon Footprint Calculations 

Detailed calculations presenting the results from the GHG inventory are presented in a 
series of tables at the end of this Appendix.  These tables contain detailed explanatory 
notes documenting the sources of emissions factors and methods of each calculation 
presented therein.  GHG emission calculations are presented in Tables M-1 through M-17 
for sediment alternatives SED 3 through SED 10, Tables M-18 through M-34 for 
floodplain alternatives FP 2 through FP 9, and Tables M-35 through M-47 for the six 
SED/FP combinations involving removal.  Tables M-17, M-34, and M-47 specifically 
present direct emissions expected to result from tree removal activities, as discussed 
above in Section 3.2, for the sediment alternatives, floodplain alternatives, and sediment-
floodplain combinations, respectively.  Finally, Tables M-48 through M-56 present the 
detailed calculation results for treatment/disposition alternatives TD 1 through TD 5, 
respectively.  (Tables M-50 through M-54 detail separately the emissions from the three 
TD 3 disposal facility locations evaluated in this report.  Tables M-50 through M-52 
present emissions from construction and transportation; Table M-53 presents emissions 
from tree removal; and Table M-54 presents emissions from decay and sequestration 
losses from removed trees.)   

Four summary tables (Summary Tables 1 through 4) list the estimated GHG emissions for 
the remedial alternatives (SED alternatives, FP alternatives, SED/FP combinations, and 
TD alternatives, respectively) with respect to each of the emissions categories (i.e., direct, 
indirect, and off-site) and sub-categories if applicable (e.g., transportation, construction, 
mulched tree decay/forest carbon sequestration changes, etc.) (see footnote 17).   

Summary Table 1 presents the carbon footprint results for the sediment alternatives.  
Figure M-1 illustrates the estimated direct, indirect, off-site, and total greenhouse gas 
emissions associated with each SED alternative as a function of removal volume of 
sediment in each alternative.  As shown in Summary Table 1 and Figure M-1, the 
calculated GHG emissions from the sediment alternatives range from approximately 
37,000 tonnes (SED 10) to 470,000 tonnes (SED 8).  Comparison among the three 
emission categories indicates that off-site emissions account for approximately  
50-70% of the GHG emissions for each sediment alternative.  The most significant off-site 
sources are associated with steel sheeting manufacture and production of  
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Summary Table 2 lists the carbon footprint results for the floodplain alternatives.  A graph 
of the GHG emissions for each FP alternative in relation to the volume of floodplain soils 
subject to excavation is presented on Figure M-2 and illustrates the direct, off-site, and 
total greenhouse gas emissions.  As shown in Summary Table 2 and Figure M-2, the 
calculated GHG emissions range from approximately 3,000 tonnes (FP 2) to 78,000 
tonnes (FP 7).  Comparison among the three emission categories indicates that the direct 
emissions account for approximately 85-90% of the GHG emissions for each floodplain 
alternative.  Construction activities (access roads/staging areas, soil excavation, 
backfilling etc.) account for approximately one third of these direct emissions; and  tree 
removal, tree decay/sequestration changes, transportation, and restoration each account 
for approximately 15-20% of the direct emissions.  For the off-site emissions sources, 
which account for approximately 10-15% of the total emissions, the most significant 
source is associated with diesel fuel refining.  

  For the direct emissions sources, which 
account for approximately 25-50% of the total, the GHG emissions associated with 
construction activities (e.g., access roads/staging areas, installing steel sheeting, 
excavations, bank stabilization, installing riprap, placement of isolation layer/armor stone, 
etc.) are approximately three to six times greater than those associated with the next 
highest category, transportation activities (i.e., delivery of equipment and materials to and 
from the work sites).  Emissions due to the decay of mulched trees are estimated to 
account for approximately 3-15% of the total direct emissions. 

Summary Table 3 presents the carbon footprint results for the combinations of sediment 
and floodplain alternatives under evaluation.  A graph of the GHG emissions for each of 
these combinations in relation to the total volume of sediment, bank soil, and floodplain 
soil that would be removed l is presented on Figure M-3.  That figure shows direct, 
indirect, off-site, and total emissions.  As shown in Summary Table 3 and Figure M-3, 
SED 10/FP 9 would produce the smallest amount of GHG emissions (40,000 tonnes); 
SED 3/FP 3 would produce somewhat more (47,000 tonnes); SED 5/FP 4, SED 6/FP 4, 
and SED 9/FP 8 would produce between 100,000 and 190,000 tonnes of such emissions; 
and SED 8/FP 7 would produce by far the greatest amount of GHG emissions (520,000 
tonnes).   

                                                 
18  While the use of cement for sediment stabilization has been assumed for this evaluation, other 
materials could potentially be used, namely lime or fly ash.  While cement production would 
produce CO2-eq emissions of approximately 0.834 lbs CO2-eq/lb (EPA 2008d), use of lime (calcium 
hydroxide) would produce similar emissions, approximately ranging from 0.757 – 0.833 lbs CO2-
eq/lb (depending on the level of post-production preparation.  For example, the following three 
emissions factors:  0.757 for “Lime, hydrated, loose, at plant”, 0.763 “Lime, hydrated, packed, at 
plant”, and 0.833 for “Lime, hydraulic, at plant” [all units in lbs CO2-eq/lb]), are listed in the 
Ecoinvent 2.0 database (Swiss Centre for Life Cycle Inventories 2007).  On the other hand, the use 
of fly ash would produce close to zero emissions in its production due to the fact that this material is 
a by-product from the industrial combustion of coal, and therefore, there are no associated 
manufacturing emissions with its production (EPA 2003). 
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account for approximately 55% on average of the GHG emissions for each combination of 
SED/FP alternatives.  The most significant off-site sources are associated with steel 
sheeting manufacture and production of cement to be used in sediment stabilization (see 
footnote 18).  For the direct emissions sources, which account for approximately 40-50% 
of the total, the GHG emissions associated with construction activities (e.g., access 
roads/staging areas, installing steel sheeting, excavations, bank stabilization, installing 
rip-rap, placement of isolation layer/armor stone, etc.) are approximately three to six times 
greater than those associated with transportation activities (i.e., delivery of equipment and 
materials to/from the work sites).  Emissions due to the decay of mulched trees are 
estimated to account for approximately 10-20% of the total direct emissions.   

Summary Table 4 below presents the carbon footprint results for the treatment/disposition 
alternatives.  A bar chart of the total GHG emissions for each TD alternative (lower bound 
and upper bound) is presented on Figure M-4.  As shown in Summary Table 4, 
evaluations of the treatment/disposition alternatives were conducted for a range of 
removal scenarios, with the lower bound (LB) based on a combination of SED 3 and FP 2 
(190,000 cy) and the upper bound (UB) based on a combination of SED 8 and FP 7  
(2.9 million cy) – except for TD 2, for which LB and UB denote hydraulically dredged 
sediments in SED 6 (300,000 cy) and SED 8 (1.24 million cy), respectively, and TD 3, for 
which the upper bounds at the Woods Pond and Forest Street Sites are based on their 
capacities (2 million and 1 million cy, respectively), which are less than the estimated 
volume for SED 8 and FP 7.   

For comparison among the TD alternatives, TD 2 (disposition in a local in-water CDF) is 
excluded since, as discussed in Section 1, TD 2 would only handle a portion of the 
sediments and thus a second TD option would be required to complete the sediment and 
floodplain remediation.  For TD 3, the lower-bound emissions estimates for all three sites 
are comparable, but the upper bound is based on the estimated emissions for the Rising 
Pond Site, since that is the only site that can accommodate the maximum potential 
removal volume of 2.9 million cy (based on SED 8/FP 7).19

                                                 
19  As noted above, a combination of disposal sites could also be used for the upper-bound volume, 
but separate estimates of GHG emissions have not been made for such combinations.  

  As shown in Figure M-4 and 
Table 4, excluding TD 2, TD 3 would have the lowest amount of total GHG emissions for 
the range of volumes, ranging from 5,500 tonnes (based on the minimum volume at the 
Woods Pond Site) to 61,000 tonnes (based on the maximum volume at the Rising Pond 
Site).  TD 1 would have greater emissions, ranging from 19,000 to 290,000 tonnes; and 
TD 4 would have somewhat greater emissions than TD 1, ranging from 27,000 to 370,000 
tonnes.  TD 5 would have by far the largest carbon footprint, ranging from 66,000 to 
1,000,000 or 1,100,000 tonnes (depending on whether a portion of the treated floodplain 
soils is re-used in the floodplain).  Incorporating 50% re-use of floodplain soils had a 
negligible impact on the GHG emissions.   
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increases dramatically with increasing removal volumes.  For example, at the low end of 
the volume range, TD 3 would have an estimated 5,500 tonnes of GHG emissions and 
TD 1 would have an estimated 19,000 tonnes – a difference of 13,500 tonnes.  By 
contrast, at the upper end of the volume range, TD 3 would have an estimated 61,000 
tonnes of GHG emissions and TD 1 would have an estimated 290,000 tonnes – a 
difference of 229,000 tonnes (17 times more than at the lower bound).     

Direct emissions from transportation of materials for off-site disposal account for the 
majority of emissions in TD 1 and TD 4, with a somewhat lesser contribution in TD 4 from 
the indirect emissions associated with operation of the chemical extraction facility.  For 
TD 2, emissions from construction activities account for the majority of emissions, with a 
somewhat lesser contribution from transportation of materials.  For TD 3, tree removal, 
tree decay/sequestration changes, construction, and transportation account for the 
majority of emissions, with the primary contributing categories varying across the TD 3 
alternatives based on relative forest cover requiring removal and location of the site 
relative to the sediment and soil removal areas.  For TD 5, the majority of emissions 
consists of direct emissions from natural gas usage in the thermal desorption unit, 
conversion of TOC to CO2, and transportation of the treated material for off-site disposal.  
Most of the remaining TD emissions are due to diesel fuel refining (off-site emissions) in 
all TD alternatives, natural gas production/distribution (off-site emissions) in TD 5, and 
purchased electricity (indirect emissions) for running the chemical extraction and thermal 
desorption apparatus (in TD 4 and TD 5, respectively).   



 
 

 

 

Revised Corrective  

Measures Study Report 

 
Appendix M 

M-20 

Draft – Privileged and Confidential  
Attorney Work Product 5. Summary and Discussion 

In general, as expected, tonnes of CO2-eq emissions were found to increase 
proportionally with the quantities of removed sediments and floodplain soils, primarily due 
to the associated increase in energy expenditures.  Calculated emissions for the 
alternatives involving removal range from approximately 37,000 tonnes (SED 10) to 
470,000 tonnes (SED 8) for the sediment alternatives, and from 3,000 tonnes (FP 2) to 
78,000 tonnes (FP 7) for the floodplain soil alternatives.  The calculated emissions for the 
combinations of sediment and floodplain alternatives evaluated in the Revised CMS 
Report range from approximately 40,000 tonnes (SED 10/FP 9) to 520,000 tonnes 
(SED 8/FP 7).   

Comparison among the three emission categories indicates that off-site emissions 
account for approximately 50-70% of the total emissions across the sediment alternatives, 
and that direct emissions account for approximately 80-90% of the total emissions across 
the floodplain alternatives.  Emissions due to disruptions in forest carbon stocks 
associated with decay of mulched and/or chipped trees account for approximately 10-
30% of the total emissions across the floodplain alternatives, while comprising a much 
smaller component (generally <5%) of the total emissions for the sediment alternatives.    

For the treatment/disposition alternatives (excluding TD 2, which would need to be 
implemented in conjunction with another alternative since the CDF would not 
accommodate all of the removed material), calculated lower-bound emissions range from 
5,500 tonnes (based on TD 3 at the Woods Pond Site) to 66,000 tonnes (based on TD 5) 
and upper-bound emissions range from 61,000 tonnes (based on TD 3 at the Rising Pond 
Site) to 1,100,000 tonnes (based on TD 5 assuming no re-use of treated floodplain soils).  
For both the upper and lower bounds, TD 5 had by far the largest carbon footprint, 
followed by TD 4 and TD 1; and TD 3 had the smallest carbon footprint.  The differences 
in the carbon footprints of the TD alternatives increase as the volume of soil and sediment  
to be disposed of or treated increase. 

In order to put the estimated emissions for these remedial alternatives into perspective, 
several comparison equivalencies have been summarized in Summary Table 5.  This 
table provides some context regarding the emissions reported herein by illustrating the 
size/quantity of other GHG-emitting activities that would be equivalent to the estimated 
emissions from each SED alternative, FP alternative, SED/FP combination, and TD 
alternative.  Specifically, the number of passenger vehicles that would emit an equivalent 
quantity of CO2-eq in one year, the number of barrels of oil consumed that would emit an 
equivalent amount of CO2, and the number of homes from which the energy used in one 
year would emit an equivalent amount of CO2, are presented.   
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Summary Table 1. Calculated GHG Emissions Anticipated to Result from Sediment (SED) Alternatives

Emissions 
Category

Emissions 
Sub-Category 
(if applicable)

SED 3 SED 4 SED 5 SED 6 SED 7 SED 8 SED 9 SED 10

tree removal1 1,600 1,600 1,900 2,100 2,100 2,200 1,100 600

transportation2 2,700 4,900 6,300 7,300 9,300 21,000 8,900 1,100

construction2 11,000 18,000 24,000 39,000 47,000 150,000 53,000 6,400

mulch decay / 
sequestration changes3 2,600 3,300 4,000 5,500 5,100 5,700 2,200 690

restoration 1,500 1,600 1,600 1,800 1,800 3,300 1,000 460

TOTAL Direct4 19,000 29,000 38,000 56,000 65,000 180,000 66,000 9,300

1,200 1,700 2,300 3,500 4,500 10,000 3,800 900
access road gravel 160 190 220 240 270 350 460 100

rip-rap/ armor stone/ rock/ 
boulders 270 540 850 960 1,200 940 760 130

sand/ fill material 570 1,100 1,300 1,600 2,000 6,800 1,600 140
concrete revetment 

matting 8.5 8.5 8.5 8.5 8.5 8.5 80 7.8

steel sheeting 6,100 12,000 13,000 13,000 15,000 18,000 230 2,300

cement for stabilization 9,600 22,000 32,000 48,000 71,000 230,000 94,000 23,000

diesel refining 2,400 4,100 5,200 7,800 9,500 28,000 10,000 1,300

TOTAL Off-Site4 19,000 40,000 53,000 72,000 99,000 280,000 110,000 27,000

39,000 71,000 93,000 130,000 170,000 470,000 180,000 37,000

Notes: 

1.  Refers to fossil-fuel combustion derived emissions from tree removal and chipping of trees.
2.  Emissions included under "transportation" generally concern equipment and materials brought to/from the site.
     Emissions resulting from hauling excavated materials to the stockpile areas are included as "construction".
     Emissions resulting from transportation and installation of new trees and other plantings are included under "restoration".
3.  Refers to net emissions resulting from decomposition of mulched trees and differences in sequestration lost from removed 
     mature trees and gained by replanted saplings, up through the anticipated time to fully implement each alternative.
4.  Totals reflect rounding.
5.  Indirect emissions are due to the purchase of electricity for operating the water treatment system.
6.  Refers to emissions resulting from off-site operations required to prepare materials used on site.

Off-Site6

TOTAL4

Indirect5

Direct

ESTIMATED TONNES OF CO2-eq EMITTED



Emissions 
Category

Emissions 
Sub-Category 
(if applicable)

FP 2 FP 3 FP 4 FP 5 FP 6 FP 7 FP 8 FP 9

tree removal1 590 1,100 2,700 2,100 5,600 9,700 3,300 700

transportation2 470 1,010 1,500 1,300 3,600 6,800 2,000 510

construction2 770 2,900 4,400 3,900 12,000 23,000 6,600 890
mulch decay / 
sequestration 

changes3
270 890 3,100 2,100 11,000 23,000 4,600 320

restoration 460 1,500 2,100 1,700 4,200 7,400 2,800 590

TOTAL Direct4 2,600 7,400 14,000 11,000 36,000 70,000 19,000 3,000

--5 -- -- -- -- -- -- --
access road gravel 30 31 36 35 58 89 33 28

backfill material 81 270 450 380 1,200 2,300 650 96
diesel refining 280 870 1,310 1,100 3,200 6,010 1,900 330

sand 2.2 4.0 4.6 4.4 7.4 12.7 2.8 4.0

TOTAL Off-Site4 390 1,200 1,800 1,500 4,500 8,400 2,600 460

3,000 8,600 16,000 13,000 41,000 78,000 22,000 3,500

Notes: 

1.  Refers to fossil-fuel combustion derived emissions from tree removal and chipping of trees.
2.  Emissions included under "transportation" generally concern equipment and materials brought to/from the site.
     Emissions resulting from hauling excavated materials to the stockpile areas are included as "construction".
     Emissions resulting from transportation and installation of new trees and other plantings are included under "restoration".
3.  Refers to net emissions resulting from decomposition of mulched trees and differences in sequestration lost from removed 
     mature trees and gained by replanted saplings, up through the anticipated time to fully implement each alternative.
4.  Totals reflect rounding.

5.  -- = no emissions of this type were identified.

6.  Refers to emissions resulting from off-site operations required to prepare materials used on site.

Summary Table 2. Calculated GHG Emissions Anticipated to Result from Floodplain (FP) Alternatives

TOTAL4

Direct

Indirect

Off-Site6

ESTIMATED TONNES OF CO2-eq EMITTED

H:\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\Final\individual files\
FP_GHG-inventory.xlsx Page 1 of 1 10/7/2010
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Summary Table 3. Calculated GHG Emissions Anticipated to Result from Combination (SED/FP) Alternatives

Emissions 

Category

Emissions 

Sub-Category 

(if applicable)

SED 3/

FP 3

SED 5/

FP 4

SED 6/

FP 4

SED 8/

FP 7

SED 9/

FP 8

SED 10/

FP 9

tree removal
1 2,400 3,900 4,200 10,300 4,100 1,100

transportation
2 3,400 7,500 8,500 27,000 11,000 1,400

construction
2 13,000 23,000 38,000 150,000 53,000 6,900

mulch decay / 

sequestration changes
3 4,200 8,500 11,000 26,000 7,800 1,300

restoration 2,600 3,200 3,300 8,400 3,500 890

TOTAL Direct
4 26,000 46,000 65,000 220,000 79,000 12,000

1,200 2,300 3,500 10,300 3,800 900
access road gravel 170 260 280 620 550 120

rip-rap/ armor stone/ rock/ 

boulders
270 850 960 940 760 130

sand/ backfill material 850 1,800 2,000 9,100 2,200 240
concrete revetment 

matting
8.5 8.5 8.5 8.5 77 7.8

steel sheeting 6,100 13,000 13,000 18,000 230 2,300

cement for stabilization 9,600 32,000 48,000 230,000 94,000 23,000

diesel refining 3,100 5,500 8,100 31,000 11,000 1,500

TOTAL Off-Site
4 20,000 53,000 72,000 290,000 110,000 27,000

47,000 100,000 140,000 520,000 190,000 40,000

Notes: 

1.  Refers to fossil-fuel combustion derived emissions from tree removal and chipping of trees.
2.  Emissions included under "transportation" generally concern equipment and materials brought to/from the site.
     Emissions resulting from hauling excavated materials to the stockpile areas are included as "construction".
     Emissions resulting from transportation and installation of new trees and other plantings are included under "restoration".
3.  Refers to net emissions resulting from decomposition of mulched trees and differences in sequestration lost from removed 
     mature trees and gained by replanted saplings, up through the anticipated time to fully implement each alternative.
4.  Totals reflect rounding.
5.  Indirect emissions are due to the purchase of electricity for operating the water treatment system.
6.  Refers to emissions resulting from off-site operations required to prepare materials used on site.

ESTIMATED TONNES OF CO2-eq EMITTED

Off-Site
6

TOTAL
4

Indirect
5

Direct
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Summary Table 4. Calculated GHG Emissions Anticipated to Result from Treatment/Disposition (TD) Alternatives

LB UB LB UB LB UB

50% 
Reuse
 of FP 
soils

No 
Reuse

50% Reuse
 of FP soils

No Reuse

transportation 16,000 250,000 480 1,700 660 2,900 1,300 8,200 1,400 14,000 15,000 240,000 13,000 13,000 186,000 216,000

construction/
operation --2 -- 1,200 5,000 2,100 9,100 2,900 7,100 2,100 13,000

tree removal -- -- -- -- 490 1,000 2,000 4,600 1,300 3,900 -- -- -- -- -- --

mulch decay / 
sequestration 

defecit3
-- -- -- -- 1,700 6,700 6,700 29,000 4,400 25,000 -- -- -- -- -- --

TOTAL Direct 16,000 250,000 1,700 6,700 5,000 20,000 13,000 49,000 9,200 56,000 17,000 240,000 55,000 55,000 860,000 890,000

-- -- -- -- -- -- -- -- -- -- 6,900 87,000

concrete -- -- -- -- -- -- -- -- -- --

steel sheeting -- -- 660 950 -- -- -- -- -- -- -- -- -- -- -- --

diesel refining 2,600 40,000 300 1,100 460 2,000 690 2,500 580 4,500 2,500 38,000 2,200 2,200 30,000 35,000

natural gas 
production / 
distribution

-- -- -- -- -- -- -- -- -- -- -- --

TOTAL 
Off-Site

2,600 40,000 1,000 2,100 460 2,000 690 2,500 580 4,500 2,800 38,000 11,000 11,000 160,000 160,000

19,000 290,000 2,700 8,800 5,500 22,000 14,000 52,000 9,800 61,000 27,000 370,000 66,000 66,000 1,000,000 1,100,000

Notes: 
1.

2. -- = no emissions of this type were identified.
3. Refers to net emissions resulting from decomposition of mulched trees and loss of sequestration from removed mature trees, up through the anticipated time 

to fully implement the lower-bound and upper-bound alternatives.
4. Indirect emissions are due to the purchase of electricity for operating the chemical extraction (TD 4) and thermal desorption (TD 5) treatment systems.
5. Refers to emissions resulting from off-site operations required to prepare materials used on site.
6. Totals reflect rounding.

Total estimated emissions for TD 2 and UB estimates for TD 3 at Woods Pond and Forest Street Sites are shown in italics to indicate that they are not comparable to estimates for the other 
alternatives.

300

8,200 126,000

Lower-bound (LB) estimates are based on removal volume of 191,000 cy (volume of SED 3 and FP 2) for TDs 1, 3, 4, and 5, and 300,000 cy (volume of hydraulically dredged sediments in SED 6) 
for TD 2.

O
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TOTAL

42,000 670,000

Emissions 
Sub-Category 
(if applicable)

LB UBWoods Pond Site

LB

1,700

UB

250 3,800

300

Upper-bound (UB) estimates are based on removal volume of 2.9 million cy (removal volume of SED 8 and FP 7) for all alternatives except:  (a) TD 2, for which it is based on 1.24 million cy 
(volume of hydraulically dredged sediments from Reaches 5C and 6 in SED 8); and (b) TD 3 at Woods Pond and Forest Street Sites, for which it is based on maximum landfill capacity at those 
sites (2 million and 1 million cy, respectively).

Indirect4
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Summary Table 5. Equivalencies of Total Emissions from Sediment (SED), Floodplain (FP), Combination (SED/FP), and
                                Treatment/Disposition (TD) Alternatives 

Estimated Total 
CO2-eq Emissions 

for SED, FP, 
and TD alternatives

Number of passenger 
vehicles with annual CO2-
eq emissions equivalent to 

alternative emmissions1

Number of barrels of oil 
consumed resulting in CO2 

emissions equivalent to 
alternative emissions1

Number of homes with 
CO2 emissions due to 
annual power usage 

equivalent to alternative 
emissions1

39,000 7,000 91,000 3,000
71,000 14,000 165,000 6,000
93,000 18,000 216,300 8,000
130,000 24,900 302,000 11,000
170,000 33,000 395,000 14,000
470,000 90,000 1,093,000 40,000
180,000 34,000 419,000 15,000
37,000 7,000 86,000 3,000
3,000 600 7,000 300
8,600 1,600 20,000 700
16,000 3,100 37,200 1,400
13,000 2,500 30,200 1,100
41,000 7,800 95,300 3,500
78,000 14,900 181,400 6,600
22,000 4,200 51,200 1,900
3,500 700 8,100 300
47,000 9,000 109,300 4,000
100,000 19,100 232,600 8,500
140,000 26,800 325,600 11,900
520,000 99,400 1,209,300 44,300
190,000 36,300 441,900 16,200
40,000 7,600 93,000 3,400

LB 19,000 3,600 44,200 1,600
UB 290,000 55,400 674,400 24,700
LB 2,700 500 6,300 200
UB 8,800 1,700 20,500 700
LB 5,500 1,100 12,800 500
UB 22,000 4,200 51,200 1,900
LB 14,000 2,700 32,600 1,200
UB 52,000 9,900 120,900 4,400
LB 9,800 1,900 22,800 800
UB 61,000 11,700 141,900 5,200
LB 27,000 5,200 62,800 2,300
UB 370,000 70,700 860,500 31,500
LB 66,000 12,600 153,500 5,600
UB 1,000,000 191,200 2,325,600 85,100
LB 66,000 12,600 153,500 5,600
UB 1,100,000 210,300 2,558,100 93,600

Notes:

1.  Values presented were generated from EPA's Greenhouse Gas Equivalencies Calculator, and have been rounded herein.
     EPA's website provides detailed explanations pertaining to how each calculation is derived:
        » http://www.epa.gov/cleanrgy/energy-resources/calculator.html
        » http://www.epa.gov/cleanrgy/energy-resources/refs.html

»  5.23 tonnes CO2 / vehicle / year
»  0.43 tonnes CO2 / barrel oil
»  11.75 tonnes CO2 / home / year

2.  WP - Woods Pond Site; FS - Forest Street Site; RP - Rising Pond Site.
3.  Assuming 50% reuse of floodplain soils post-treatment.
4.  Assuming no reuse of floodplain soils post-treatment.

TD 53

WP2

FS2

RP2

            Emission rates utilized
            herein are as follows:

TD 4

TD 54

SED 10/FP 9

FP 8
FP 9

TD 3

TD 1

TD 2

SED 6/FP 4
SED 8/FP 7
SED 9/FP 8

SED 3/FP 3
SED 5/FP 4

Equivalent to:

FP 7

SED 7
SED 8

FP 2
FP 3
FP 4

SED 3
SED 4
SED 5
SED 6

SED 9
SED 10

FP 5
FP 6
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Figure M-1.  Sediment (SED) alternatives, tonnes CO2-eq emitted vs. volume of sediments/bank soils removed.
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Figure M-2.  Floodplain (FP) alternatives, tonnes CO2-eq emitted vs. volume floodplain soil removed.
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Figure M-3.  Combination (SED/FP) alternatives, tonnes CO2-eq emitted vs. volume of sediment, bank soil,   
                      and floodplain soil removed.
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Figure M-4.  Treatment/Disposition alternatives, tonnes CO2-eq emitted.
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Lower-bound (LB) estimates are based on removal volume of 191,000 cy (volume of SED 3 and FP 2) for TDs 1, 3, 4, and 5, and 300,000 cy 
(volume of hydraulically dredged sediments in SED 6) for TD 2.

Upper-bound (UB) estimates are based on removal volume of 2.9 million cy (removal volume of SED 8 and FP 7) for all alternatives except: 
(a) TD 2, for which it is based on 1.24 million cy (volume of hydraulically dredged sediments from Reaches 5C and 6 in SED 8); and
(b) TD 3 at Woods Pond and Forest Street Sites, for which it is based on maximum landfill capacity at those sites (2 million and 1 million cy, 
respectively).

Total estimated emissions for TD 2 and UB estimates for TD 3 at Woods Pond and Forest Street Sites are shown in gray hatching to indicate that 
they are not comparable to estimates for the other alternatives.
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Notes associated with odd  numbered tables M-1 through M-15. 
(note numbers correspond to superscripts in table headings - except for general notes 12 and 13)

1.  Calculations made with emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008).
     The following emissions factors are utilized for calculations involving transportation of materials to/from the work site(s):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
     The following emissions factors are utilized for calculations involving on-site material installation/excavation/construction and transportation of material from work-site to stockpile areas:
      •  N2O emission factor for diesel construction equipment: 0.26 g N2O/gallon (Table A-6 of above referenced document)
      •  CH4 emission factor for diesel construction equipment: 0.58 g CH4/gallon (Table A-6 of above referenced document)
2.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
3.  Based on an estimated operation rate of 110 kWh/hour for non-hydraulically dredged sediments and an estimated operation rate of 250 kWh/hr for hydraulically dredged sediments.
4.  Year 2005 GHG Annual Output Emission Rates from Environmental Protection Agency's Emissions & Generation Resource Integrated Database 
     (eGRID2007 Version 1.0 ), subregion: NEWE (NPCC New England).  EPA's eGRID website: http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
      •  CO2 annual output emission rate: 829.41 lb CO2/MWh
      •  N2O annual output emission rate: 17.01 lb N2O/GWh
      •  CH4 annual output emission rate: 86.49 lb CH4/GWh

Emissions factors referenced in notes 5 through 11 below were determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials (IPCC Fourth Assessment Report).
Emissions factors provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories (http://www.ecoinvent.org).
     5.  Gravel is presumed to be 79% "gravel, round" and 21% "gravel, crushed", which is the typical mix for unspecified gravel.
     6.  Emissions due to quarrying of rip-rap required for banks, rock for rock vane and bank spur, armor stone cap material, and boulders for bank stabilization.
          The presented emissions factor for limestone quarrying combines the Ecoinvent 2.0 database entries for “Limestone, at mine” (3.86 lb CO2-eq /ton) and “Crushing, rock” (0.025 lb CO2-eq / ton), 
          along with an electricity consumption rate of 3.25 e-4 kWh / lb for the crushing equipment (corresponding to a carbon emissions factor of 1.105 lb CO2-eq / ton) to yield 4.99 lb CO2-eq /ton.
     7.  Emissions due to excavation at borrow pit of sand (required for isolation layer and lining staging areas), and clean fill/compartmentalized fill for bank stabilization/restoration.  
          For quantities provided in units of cubic yards, a conversion of 1.5 tons/cy was assumed.  Emission factor based on sand, at mine (or borrow pit).
     8.  Concrete revetment matting quantities in tons converted to cy assuming 2400 kg/m3 standard density.  
          Emissions factor of 443 lb CO2-eq/cy concrete, considers emissions due to production of normal concrete at plant.
     9.  Presumes low-alloyed steel, sheet rolled (as specified for the majority of steel sheet pile manufactured by Skyline Steel, http://www.skylinesteel.com). 
     10.  Portland cement, strength class Z 52.5, at plant.
     11.  Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel), which includes emissions from refining and transportation of fuel from refinery to filling station (average distance), was 
           converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal) (provided by Oak Ridge National Laboratory, http://bioenergy.ornl.gov/papers/misc/energy_conv.html)        

12.  In general, multiple vehicles of each type are anticipated to be used for entries where total duration of vehicle operation surpasses active number of construction days
      (i.e., years to implement alternative x 198 days per construction season).
13.  In general,  the number of vehicle days for the major project components (excavation, backfilling, etc.) was determined based on a specific overall weekly production schedule.
      Vehicle days required for construction of staging areas & access roads have not been specified herein as it was determined that vehicles already on site will likely have sufficient idle time available for 
      completing this component incrementally as work proceeds down the floodplain.
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Notes associated with even  numbered tables M-2 through M-16. 
(note numbers correspond to superscripts in table headings)

1.  Initial value (at year zero) determined from average total non-soil carbon stock (tonnes/acre) from seventeen different forest types common in Berkshire County, MA 
     (from Table 2 of COLE Carbon Report (Cole Development Group 2010): Carbon Stocks by Forest Type for Massachusetts ) multiplied by estimated number of total acres 
     assumed to be cleared (Woodlot Alternatives, Inc. 2002; AECOM, 2010).  
     Assumed number of forested acres requiring clearing for each alternative was determined by comparing the horizontal extent of anticipated floodplain soil removal
     (for each FP alternative), as well as the anticipated footprints of access roads and staging areas (for each FP and SED alternative) with data presenting the 
     extent of various natural communities considered to be forests within the area of interest (Woodlot Alternatives, Inc. 2002).
     Decay of mulch based on a first-order differential equation of the form:  Nt = N0e^(-k*t), N0 = carbon (as CO2) remaining in mulch at time zero,  
     Nt = carbon (as CO2) remaining in mulch at time t, t = years, k = rate coefficient.  
     A rate coefficient of 0.14/year was used (based on Chestnut Oak branches up to 5 cm diameter; Abbott and Crossley 1982).      
       • Cole Development Group.  2010.  Cole 1605(b) Report for Massachusetts.  http://ncasi.uml.edu/COLE/  (retrieved May 18, 2010).
       • Woodlot Alternatives, Inc.  2002.  Ecological Characterization of the Housatonic River. Prepared for U.S. Environmental Protection Agency, Region 1. 
         Environmental Remediation Contract, General Electric (GE)/Housatonic River Project, Pittsfield, MA. September 2002.
       • AECOM  2010.  Forested areas outside of the Woodlot Alternatives, Inc. (2002) coverage were generally determined by interpretation of three data sources 
         available from Massachusetts Geographic Information (MassGIS): Land Use datalayer (2005), Department of Environmental Protection (DEP) 
         Wetlands datalayer (2007), and color aerial photographs (2005).  
       • Abbott, D.T. and D.A. Crossley, Jr.  1982.  Wood litter decomposition following clear-cutting.  Ecology .  63(1):35-42.
2.  Table 1 of COLE Carbon Report (Cole Development Group 2010): Carbon Stocks by Age Class for Massachusetts  provided regional carbon stocks of forests by age class, 
     at five year (0- to 40-years) and ten year (40- to 100-years) increments.  These values were used to estimate the CO2 that the removed trees would have sequestered in the 
     future had they remained standing.
3.  Sequestration of newly planted trees calculated by using data from a USDA report that summarizes carbon stocks by age class for various tree stands with afforestation 
     of land (i.e., conversion of previously unforested land into forest), specific to the Northeast (Smith et al. 2006).   This data presents the incremental increase in carbon stocks 
     within six different forest types at 10 year intervals after afforestation.  Taking the average of the six forest types presented, yielded a decade-by-decade overall assumed 
     average carbon sequestration rate for afforestation.
       • Smith, J.E., Heath, L.S., Skog, K.E. and R.A. Birdsey.  2006.  Methods for calculating forest ecosystem and harvested carbon with standard estimates for forest types 
         of the United States.  USDA Forest Service, Northeastern Research Station.  General Technical Report NE-343.  April 2006.
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Table M-1. GHG Emissions from Sediment (SED) Alternative 3.
[169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap, 10-yr duration]

SEE NOTES PRECEDING THIS TABLE
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 918 50 46,000 470 0.00131 0.00139 470 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 5,232 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 2 50 110 1.1 0.0000031 0.0000033 1 transportation
Water Truck
(operation - for dust control) 1,893 50 95,000 960 0.025 0.055 970 construction

TOTAL EMISSIONS 1,600

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 14 50 700 7.1 0.000020 0.000021 7 transportation
Flatbed Truck - Equipment 2 50 100 1.0 0.0000028 0.0000030 1 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

130 50 7,000 71 0.002 0.004 70 construction

TOTAL EMISSIONS 80
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Table M-1. GHG Emissions from Sediment (SED) Alternative 3.
[169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap, 10-yr duration]

SEE NOTES PRECEDING THIS TABLE
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Flatbed Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Cargo Truck 1 50 50 0.51 0.0000014 0.0000015 1 transportation
Portland Cement 71 50 3,600 37 0.000102 0.000109 37 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY
Dump Truck (16 ton) 2,436 50 120,000 1,200 0.031 0.070 1,200 construction
Excavators 2,436 50 122,000 1,240 0.032 0.071 1,250 construction
Dewatering Pump 1,218 50 61,000 620 0.016 0.035 630 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 1,218 50 61,000 620 0.016 0.035 630 construction
Front-End Loader 1,218 50 61,000 620 0.016 0.035 630 construction

TOTAL EMISSIONS 4,400

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 1 50 50 1 0.000013 0.000029 1 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 4 50 200 2 0.00005 0.00012 2 construction
Cargo Truck 12 50 600 6 0.00016 0.00035 6 construction
Front-End Loader 8 50 400 4 0.000104 0.00023 4 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 1,218 50 60,900 600 0.016 0.035 610 construction

TOTAL EMISSIONS 620
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Table M-1. GHG Emissions from Sediment (SED) Alternative 3.
[169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap, 10-yr duration]

SEE NOTES PRECEDING THIS TABLE
ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

29,236 110 3,215,960 1,210 0.0248 0.126 1,200
3,120,000 1,173.58694 TOTAL EMISSIONS 1,200

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 3 50 200 2.0 0.000006 0.00001 2.0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 3 50 200 2.0 0.000006 0.00001 2.0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 1.0 0.000003 0.00000 1.0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 1.5 transportation

Dump Truck 1 50 50 0.51 0.0000014 0.0000015 0.51 transportation
Utility Truck 1 50 50 0.51 0.0000014 0.0000015 0.51 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.007 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 61 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,030
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Table M-1. GHG Emissions from Sediment (SED) Alternative 3.
[169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap, 10-yr duration]

SEE NOTES PRECEDING THIS TABLE
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 3,553 50 178,000 1,810 0.0051 0.0054 1,812 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 3.6 0.0000099 0.0000106 3.6 transportation
Flatbed Truck 14 50 700 7.1 0.0000199 0.0000211 7.1 transportation
INSTALLATION
Dump Truck (16 ton) 2,370 50 120,000 1,200 0.031 0.070 1,200 construction
Excavator - Fill 1,185 50 59,000 600 0.015 0.034 610 construction
Flexi-Float movement 2,962 50 148,000 1,500 0.038 0.086 1,510 construction
Front-End Loader - Staging 1,185 50 59,000 600 0.015 0.034 610 construction

TOTAL EMISSIONS 5,750

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION (STAGING AREAS & ACCESS ROADS) ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)

Tri-axe truck 2 50 100 1.0 0.000003 0.000003 1.0 NA (restoration)
Utility Vehicle 2 50 100 1.0 0.000003 0.000003 1.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 4 50 200 2.00 0.000006 0.000006 2.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 61 50 3,050 31.0 0.000087 0.000092 31.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 390 50 20,000 203 0.0052 0.012 205 NA (restoration)
Dozer 576 50 29,000 294 0.0075 0.017 297 NA (restoration)
Disc Sparrow 81 50 4,050 41 0.0011 0.002 41 NA (restoration)
Spreader 86 50 4,300 44 0.0011 0.002 44 NA (restoration)
Tri-axe truck 77 50 3,850 39 0.0010 0.002 39 NA (restoration)
Utility Vehicle 1,607 50 80,000 810 0.0208 0.046 817 NA (restoration)

TOTAL EMISSIONS 1,500
* NA - not applicable



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\
SED_GHG-inventory.xlsx Page 5 of 5 9/29/2010

Table M-1. GHG Emissions from Sediment (SED) Alternative 3.
[169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap, 10-yr duration]

SEE NOTES PRECEDING THIS TABLE
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

60,396 5.72 160 119,380 4.99 270

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

254,366 4.94 570 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

256,807 2.16 6,100 25,350,000 0.834 9,600 1,467,460 3.673 2,400

19,100Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-2. SED 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 5,972
1 5,894 78 8 14 72 72
2 5,748 146 15 28 133 204
3 5,543 205 23 42 186 390
4 5,287 256 30 56 231 621
5 4,986 301 38 69 269 890
6 4,647 339 45 83 302 1,191
7 4,274 373 53 96 329 1,521
8 3,872 402 60 110 353 1,874
9 3,444 428 68 123 373 2,246

10 2,994 450 75 136 389 2,635
11 2,603 391 75 135 331 2,966
12 2,263 340 75 135 281 3,247
13 1,967 296 75 134 237 3,484
14 1,710 257 75 133 200 3,684
15 1,487 223 75 132 167 3,851
16 1,293 194 75 131 139 3,990
17 1,124 169 75 130 114 4,104
18 977 147 75 129 93 4,197
19 849 128 75 128 75 4,272
20 738 111 75 127 59 4,331
21 642 96 75 126 46 4,377
22 558 84 75 125 34 4,410
23 485 73 75 125 24 4,434
24 422 63 75 124 15 4,449
25 367 55 75 123 8 4,457
26 319 48 75 122 2 4,459
27 277 42 75 121 -4 4,455
28 241 36 75 120 -8 4,446
29 209 31 75 119 -12 4,434
30 182 27 75 118 -15 4,419
31 158 24 75 117 -18 4,401
32 138 21 75 116 -20 4,381
33 120 18 75 115 -22 4,359
34 104 16 75 114 -23 4,335
35 90 14 75 114 -25 4,311
36 79 12 75 113 -25 4,285
37 68 10 75 112 -26 4,259
38 59 9 75 111 -27 4,233
39 52 8 75 110 -27 4,206
40 45 7 75 109 -27 4,179
41 39 6 75 108 -27 4,152
42 34 5 75 107 -27 4,125
43 29 4 75 106 -26 4,099
44 26 4 75 105 -26 4,073
45 22 3 75 104 -26 4,047
46 19 3 75 104 -25 4,022
47 17 3 75 103 -25 3,997
48 15 2 75 102 -24 3,973
49 13 2 75 101 -23 3,950
50 11 2 75 100 -23 3,927
51 10 1 75 99 -22 3,905
52 8 1 75 98 -21 3,883
53 7 1 75 97 -21 3,862
54 6 1 75 96 -20 3,843
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Table M-2. SED 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 5 1 75 95 -19 3,823
56 5 1 75 94 -18 3,805
57 4 1 75 94 -17 3,788
58 4 1 75 93 -17 3,771
59 3 0 75 92 -16 3,755
60 3 0 75 91 -15 3,740
61 2 0 75 90 -14 3,726
62 2 0 75 89 -13 3,713
63 2 0 75 88 -12 3,700
64 2 0 75 87 -12 3,689
65 1 0 75 86 -11 3,678
66 1 0 75 85 -10 3,669
67 1 0 75 84 -9 3,660
68 1 0 75 83 -8 3,652
69 1 0 75 83 -7 3,645
70 1 0 75 82 -6 3,639
71 1 0 75 81 -5 3,633
72 1 0 75 80 -4 3,629
73 0 0 75 79 -4 3,625
74 0 0 75 78 -3 3,623
75 0 0 75 78 -2 3,621
76 0 0 75 77 -2 3,619
77 0 0 75 76 -1 3,618
78 0 0 75 76 -1 3,617
79 0 0 75 76 0 3,617
80 0 0 75 76 0 3,617
81 0 0 75 75 0 3,617
82 0 0 75 75 0 3,617
83 0 0 75 75 0 3,617
84 0 0 75 75 0 3,617
85 0 0 75 75 0 3,617
86 0 0 75 75 0 3,617
87 0 0 75 75 0 3,617
88 0 0 75 75 0 3,617
89 0 0 75 75 0 3,618
90 0 0 75 75 0 3,618
91 0 0 75 75 0 3,618
92 0 0 75 75 0 3,618
93 0 0 75 75 0 3,618
94 0 0 75 75 0 3,618
95 0 0 75 75 0 3,618
96 0 0 75 75 0 3,618
97 0 0 75 75 0 3,618
98 0 0 75 75 0 3,618
99 0 0 75 75 0 3,618

100 0 0 75 75 0 3,618
101 0 0 75 75 0 3,618
102 0 0 75 75 0 3,618
103 0 0 75 75 0 3,618
104 0 0 75 75 0 3,618
105 0 0 75 75 0 3,618
106 0 0 75 75 0 3,618
107 0 0 75 75 0 3,619
108 0 0 75 75 0 3,619
109 0 0 75 75 0 3,619
110 0 0 75 75 0 3,619
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Table M-2. SED 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 75 75 0 3,619
112 0 0 75 75 0 3,619
113 0 0 75 75 0 3,619
114 0 0 75 75 0 3,619
115 0 0 75 75 0 3,619
116 0 0 75 75 0 3,619
117 0 0 75 75 0 3,619
118 0 0 75 75 0 3,619
119 0 0 75 75 0 3,619
120 0 0 75 75 0 3,619
121 0 0 75 75 0 3,619
122 0 0 75 75 0 3,619
123 0 0 75 75 0 3,619
124 0 0 75 75 0 3,619
125 0 0 75 75 0 3,619

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-3. GHG Emissions from Sediment (SED) Alternative 4.
[297,000 cy sediment/bank soil removed; 91 acres cap/backfill after removal; 37 acres cap only; 119 acres thin-layer cap, 15-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 1,091 50 55,000 560 0.00156 0.00166 561 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 6,859 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 2 50 110 1.1 0.0000031 0.0000033 1 transportation
Water Truck
(operation - for dust control) 2,879 50 144,000 1,460 0.037 0.084 1,470 construction

TOTAL EMISSIONS 2,190

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 27 50 1,350 13.7 0.000038 0.000041 14 transportation
Flatbed Truck - Equipment 4 50 200 2.0 0.0000057 0.0000060 2 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

163 50 8,000 81 0.002 0.005 80 construction

TOTAL EMISSIONS 100
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Table M-3. GHG Emissions from Sediment (SED) Alternative 4.
[297,000 cy sediment/bank soil removed; 91 acres cap/backfill after removal; 37 acres cap only; 119 acres thin-layer cap, 15-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 6 50 300 3.0 0.0000085 0.0000091 3 transportation
Flatbed Truck 7 50 350 3.6 0.0000099 0.0000106 4 transportation
Cargo Truck 1 50 50 0.51 0.0000014 0.0000015 1 transportation
Portland Cement 161 50 8,100 82 0.000230 0.000244 82 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY
Dump Truck (16 ton) 3,146 50 160,000 1,600 0.042 0.093 1,600 construction
Excavators 3,146 50 157,000 1,590 0.041 0.091 1,600 construction
Dewatering Pump 1,573 50 79,000 800 0.021 0.046 810 construction
  ► EXCAVATION IN WET
Dump Truck (16 ton) 646 50 32,000 320 0.008 0.019 320 construction
Excavator - Removal 323 50 16,000 160 0.004 0.009 160 construction
Long Reach - Removal 323 50 16,000 160 0.004 0.009 160 construction
Flexi-Float movement 808 50 40,000 410 0.010 0.023 410 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 1,735 50 87,000 880 0.023 0.050 890 construction
Front-End Loader 1,735 50 87,000 880 0.023 0.050 890 construction

TOTAL EMISSIONS 6,900

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 2 50 100 1 0.000026 0.000058 1 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 12 50 600 6 0.00016 0.00035 6 construction
Cargo Truck 12 50 600 6 0.00016 0.00035 6 construction
Front-End Loader 6 50 300 3 0.000078 0.00017 3 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 1,735 50 86,750 900 0.023 0.050 910 construction

TOTAL EMISSIONS 930
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Table M-3. GHG Emissions from Sediment (SED) Alternative 4.
[297,000 cy sediment/bank soil removed; 91 acres cap/backfill after removal; 37 acres cap only; 119 acres thin-layer cap, 15-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

41,632 110 4,579,520 1,720 0.0353 0.180 1,700
TOTAL EMISSIONS 1,700

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 3 50 200 0 0.000006 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 3 50 200 0 0.000006 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.0073 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 60 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,020
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Table M-3. GHG Emissions from Sediment (SED) Alternative 4.
[297,000 cy sediment/bank soil removed; 91 acres cap/backfill after removal; 37 acres cap only; 119 acres thin-layer cap, 15-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 7,504 50 375,000 3,810 0.0107 0.0113 3,814 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 11 50 550 5.6 0.0000156 0.0000166 6 transportation
Flatbed Truck 21 50 1,050 10.7 0.0000298 0.0000317 11 transportation
INSTALLATION
Dump Truck (16 ton) 4,951 50 250,000 2,500 0.065 0.145 2,500 construction
Excavator - Fill 2,476 50 124,000 1,260 0.032 0.072 1,270 construction
Flexi-Float movement 6,189 50 309,000 3,140 0.080 0.179 3,170 construction
Front-End Loader - Staging 2,476 50 124,000 1,260 0.032 0.072 1,270 construction

TOTAL EMISSIONS 12,040

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION (STAGING AREAS & ACCESS ROADS) ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)

Tri-axe truck 2 50 100 1.0 0.000003 0.000003 1.0 NA (restoration)
Utility Vehicle 2 50 100 1.0 0.000003 0.000003 1.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 4 50 200 2.00 0.000006 0.000006 2.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 65 50 3,250 33.0 0.000092 0.000098 33.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 406 50 20,000 203 0.0052 0.012 205 NA (restoration)
Dozer 604 50 30,000 305 0.0078 0.017 308 NA (restoration)
Disc Sparrow 85 50 4,250 43 0.0011 0.002 43 NA (restoration)
Spreader 90 50 4,500 46 0.0012 0.003 46 NA (restoration)
Tri-axe truck 81 50 4,050 41 0.0011 0.002 41 NA (restoration)
Utility Vehicle 1,695 50 85,000 860 0.0221 0.049 868 NA (restoration)

TOTAL EMISSIONS 1,600
* NA - not applicable
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Table M-3. GHG Emissions from Sediment (SED) Alternative 4.
[297,000 cy sediment/bank soil removed; 91 acres cap/backfill after removal; 37 acres cap only; 119 acres thin-layer cap, 15-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

73,969 5.72 190 238,061 4.99 540

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

491,430 4.94 1,100 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

506,432 2.16 12,000 57,858,720 0.834 22,000 2,432,810 3.673 4,100

40,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-4. SED 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 6,261
1 6,206 55 5 10 50 50
2 6,104 102 11 20 93 143
3 5,961 143 16 29 130 273
4 5,782 179 21 39 161 434
5 5,572 210 26 48 188 622
6 5,335 237 32 58 211 833
7 5,074 261 37 67 230 1,063
8 4,793 281 42 77 247 1,309
9 4,494 299 47 86 260 1,570

10 4,180 314 53 95 272 1,842
11 3,852 328 58 104 281 2,123
12 3,512 340 63 114 289 2,412
13 3,162 350 69 123 296 2,708
14 2,804 359 74 132 301 3,009
15 2,437 366 79 141 305 3,313
16 2,119 318 79 140 258 3,571
17 1,842 277 79 139 217 3,788
18 1,601 241 79 138 182 3,970
19 1,392 209 79 137 152 4,122
20 1,210 182 79 136 125 4,247
21 1,052 158 79 135 102 4,349
22 915 137 79 134 83 4,432
23 795 120 79 133 66 4,498
24 691 104 79 132 51 4,549
25 601 90 79 131 38 4,587
26 523 79 79 130 28 4,614
27 454 68 79 129 18 4,633
28 395 59 79 128 10 4,643
29 343 52 79 127 3 4,646
30 298 45 79 126 -2 4,644
31 259 39 79 125 -7 4,637
32 226 34 79 124 -11 4,625
33 196 29 79 123 -15 4,610
34 170 26 79 122 -18 4,593
35 148 22 79 121 -20 4,573
36 129 19 79 121 -22 4,550
37 112 17 79 120 -24 4,527
38 97 15 79 119 -25 4,502
39 85 13 79 118 -26 4,476
40 74 11 79 117 -27 4,449
41 64 10 79 116 -27 4,422
42 56 8 79 115 -27 4,395
43 48 7 79 114 -28 4,368
44 42 6 79 113 -27 4,340
45 37 5 79 112 -27 4,313
46 32 5 79 111 -27 4,286
47 28 4 79 110 -27 4,259
48 24 4 79 109 -26 4,232
49 21 3 79 108 -26 4,206
50 18 3 79 107 -25 4,181
51 16 2 79 106 -25 4,156
52 14 2 79 105 -24 4,132
53 12 2 79 104 -23 4,109
54 10 2 79 103 -23 4,086
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Table M-4. SED 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 9 1 79 102 -22 4,064
56 8 1 79 101 -21 4,043
57 7 1 79 100 -20 4,023
58 6 1 79 99 -20 4,003
59 5 1 79 99 -19 3,984
60 4 1 79 98 -18 3,967
61 4 1 79 97 -17 3,950
62 3 1 79 96 -16 3,934
63 3 0 79 95 -15 3,918
64 3 0 79 94 -14 3,904
65 2 0 79 93 -13 3,891
66 2 0 79 92 -12 3,878
67 2 0 79 91 -12 3,867
68 1 0 79 90 -11 3,856
69 1 0 79 89 -10 3,846
70 1 0 79 88 -9 3,837
71 1 0 79 87 -8 3,829
72 1 0 79 86 -7 3,823
73 1 0 79 85 -6 3,817
74 1 0 79 84 -5 3,811
75 1 0 79 84 -4 3,807
76 0 0 79 83 -4 3,803
77 0 0 79 82 -3 3,800
78 0 0 79 82 -2 3,798
79 0 0 79 81 -2 3,796
80 0 0 79 81 -1 3,795
81 0 0 79 80 -1 3,793
82 0 0 79 80 -1 3,793
83 0 0 79 79 0 3,792
84 0 0 79 79 0 3,792
85 0 0 79 79 0 3,792
86 0 0 79 79 0 3,792
87 0 0 79 79 0 3,792
88 0 0 79 79 0 3,792
89 0 0 79 79 0 3,792
90 0 0 79 79 0 3,792
91 0 0 79 79 0 3,793
92 0 0 79 79 0 3,793
93 0 0 79 79 0 3,793
94 0 0 79 79 0 3,793
95 0 0 79 79 0 3,793
96 0 0 79 79 0 3,793
97 0 0 79 79 0 3,793
98 0 0 79 79 0 3,793
99 0 0 79 79 0 3,793

100 0 0 79 79 0 3,793
101 0 0 79 79 0 3,793
102 0 0 79 79 0 3,793
103 0 0 79 79 0 3,793
104 0 0 79 79 0 3,793
105 0 0 79 79 0 3,793
106 0 0 79 79 0 3,793
107 0 0 79 79 0 3,793
108 0 0 79 79 0 3,794
109 0 0 79 79 0 3,794
110 0 0 79 79 0 3,794
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Table M-4. SED 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 79 79 0 3,794
112 0 0 79 79 0 3,794
113 0 0 79 79 0 3,794
114 0 0 79 79 0 3,794
115 0 0 79 79 0 3,794
116 0 0 79 79 0 3,794
117 0 0 79 79 0 3,794
118 0 0 79 79 0 3,794
119 0 0 79 79 0 3,794
120 0 0 79 79 0 3,794
121 0 0 79 79 0 3,794
122 0 0 79 79 0 3,794
123 0 0 79 79 0 3,794
124 0 0 79 79 0 3,794
125 0 0 79 79 0 3,794

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-5. GHG Emissions from Sediment (SED) Alternative 5.
[412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap, 18-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 1,236 50 62,000 630 0.00176 0.00187 631 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 6,862 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 3 50 150 1.5 0.0000043 0.0000045 2 transportation
Water Truck
(operation - for dust control) 3,614 50 181,000 1,840 0.047 0.105 1,860 construction

TOTAL EMISSIONS 2,650

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 29 50 1,450 14.7 0.000041 0.000044 15 transportation
Flatbed Truck - Equipment 4 50 200 2.0 0.0000057 0.0000060 2 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

192 50 10,000 102 0.003 0.006 100 construction

TOTAL EMISSIONS 120
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Table M-5. GHG Emissions from Sediment (SED) Alternative 5.
[412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap, 18-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 9 50 450 4.6 0.0000128 0.0000136 5 transportation
Flatbed Truck 11 50 550 5.6 0.0000156 0.0000166 6 transportation
Cargo Truck 1 50 50 0.51 0.0000014 0.0000015 1 transportation
Portland Cement 237 50 11,900 121 0.000338 0.000359 121 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY
Dump Truck (16 ton) 4,036 50 200,000 2,000 0.052 0.116 2,000 construction
Excavators 4,036 50 202,000 2,050 0.053 0.117 2,070 construction
Dewatering Pump 2,018 50 101,000 1,030 0.026 0.059 1,040 construction
  ► EXCAVATION IN WET
Dump Truck (16 ton) 1,126 50 56,000 570 0.015 0.032 580 construction
Excavator - Removal 563 50 28,000 280 0.007 0.016 280 construction
Long Reach - Removal 563 50 28,000 280 0.007 0.016 280 construction
Flexi-Float movement 1,408 50 70,000 710 0.018 0.041 720 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 2,340 50 117,000 1,190 0.030 0.068 1,200 construction
Front-End Loader 2,340 50 117,000 1,190 0.030 0.068 1,200 construction

TOTAL EMISSIONS 9,500

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 3 50 150 2 0.000039 0.000087 2 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 16 50 800 8 0.00021 0.00046 8 construction
Cargo Truck 16 50 800 8 0.00021 0.00046 8 construction
Front-End Loader 8 50 400 4 0.000104 0.00023 4 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 2,340 50 117,000 1,200 0.030 0.068 1,210 construction

TOTAL EMISSIONS 1,230
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Table M-5. GHG Emissions from Sediment (SED) Alternative 5.
[412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap, 18-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

56,154 110 6,176,940 2,320 0.0477 0.242 2,300
TOTAL EMISSIONS 2,300

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 4 50 200 0 0.000006 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 4 50 200 0 0.000006 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.0073 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 60 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,020
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Table M-5. GHG Emissions from Sediment (SED) Alternative 5.
[412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap, 18-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 10,117 50 506,000 5,140 0.0144 0.0153 5,145 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 14 50 700 7.1 0.0000199 0.0000211 7 transportation
Flatbed Truck 27 50 1,350 13.7 0.0000383 0.0000407 14 transportation
INSTALLATION
Dump Truck (16 ton) 6,242 50 310,000 3,100 0.081 0.180 3,100 construction
Excavator - Fill 3,121 50 156,000 1,580 0.041 0.090 1,590 construction
Flexi-Float movement 7,803 50 390,000 3,960 0.101 0.226 4,000 construction
Front-End Loader - Staging 3,121 50 156,000 1,580 0.041 0.090 1,590 construction

TOTAL EMISSIONS 15,450

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION (STAGING AREAS & ACCESS ROADS) ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

6 50 300 3.0 0.000009 0.000009 3.0 NA (restoration)

Tri-axe truck 3 50 150 1.5 0.000004 0.000005 1.5 NA (restoration)
Utility Vehicle 3 50 150 1.5 0.000004 0.000005 1.5 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 5 50 250 2.50 0.000007 0.000008 2.5 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 70 50 3,500 36.0 0.000099 0.000106 36.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 425 50 21,000 213 0.0055 0.012 215 NA (restoration)
Dozer 633 50 32,000 325 0.0083 0.019 328 NA (restoration)
Disc Sparrow 90 50 4,500 46 0.0012 0.003 46 NA (restoration)
Spreader 95 50 4,750 48 0.0012 0.003 48 NA (restoration)
Tri-axe truck 85 50 4,250 43 0.0011 0.002 43 NA (restoration)
Utility Vehicle 1,793 50 90,000 910 0.0234 0.052 918 NA (restoration)

TOTAL EMISSIONS 1,600
* NA - not applicable
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Table M-5. GHG Emissions from Sediment (SED) Alternative 5.
[412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap, 18-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

84,720 5.72 220 374,296 4.99 850

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

591,544 4.94 1,300 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

545,683 2.16 13,000 85,008,720 0.834 32,000 3,104,550 3.673 5,200

52,600Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-6. SED 5 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 7,112
1 7,060 52 5 9 47 47
2 6,964 96 10 19 88 135
3 6,828 136 15 28 123 258
4 6,659 169 20 37 153 411
5 6,460 199 25 46 178 589
6 6,235 225 30 55 200 788
7 5,989 247 35 64 218 1,006
8 5,722 266 40 73 233 1,240
9 5,439 283 45 81 246 1,486

10 5,142 298 50 90 257 1,743
11 4,831 310 55 99 266 2,010
12 4,510 321 60 108 274 2,283
13 4,179 331 65 116 280 2,563
14 3,839 339 70 125 285 2,848
15 3,493 347 75 133 288 3,136
16 3,140 353 80 141 291 3,428
17 2,781 359 85 150 294 3,721
18 2,418 363 90 158 295 4,016
19 2,102 316 95 166 244 4,261
20 1,827 275 95 165 204 4,465
21 1,589 239 95 164 170 4,635
22 1,381 208 95 163 139 4,774
23 1,201 180 95 162 114 4,888
24 1,044 157 95 161 91 4,979
25 907 136 95 159 72 5,050
26 789 119 95 158 55 5,105
27 686 103 95 157 41 5,146
28 596 90 95 156 28 5,175
29 518 78 95 155 18 5,192
30 451 68 95 154 9 5,201
31 392 59 95 153 1 5,202
32 341 51 95 151 -5 5,197
33 296 44 95 150 -11 5,186
34 257 39 95 149 -16 5,170
35 224 34 95 148 -20 5,151
36 195 29 95 147 -23 5,128
37 169 25 95 146 -25 5,103
38 147 22 95 144 -28 5,075
39 128 19 95 143 -29 5,046
40 111 17 95 142 -31 5,015
41 97 15 95 141 -32 4,983
42 84 13 95 140 -33 4,951
43 73 11 95 139 -33 4,918
44 63 10 95 138 -33 4,884
45 55 8 95 136 -33 4,851
46 48 7 95 135 -33 4,818
47 42 6 95 134 -33 4,785
48 36 5 95 133 -33 4,752
49 32 5 95 132 -32 4,719
50 27 4 95 131 -32 4,688
51 24 4 95 130 -31 4,656
52 21 3 95 128 -31 4,626
53 18 3 95 127 -30 4,596
54 16 2 95 126 -29 4,567
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Table M-6. SED 5 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 14 2 95 125 -28 4,539
56 12 2 95 124 -27 4,511
57 10 2 95 123 -26 4,485
58 9 1 95 122 -25 4,460
59 8 1 95 120 -24 4,435
60 7 1 95 119 -23 4,412
61 6 1 95 118 -22 4,389
62 5 1 95 117 -21 4,368
63 4 1 95 116 -20 4,347
64 4 1 95 115 -19 4,328
65 3 1 95 114 -18 4,310
66 3 0 95 112 -17 4,293
67 3 0 95 111 -16 4,277
68 2 0 95 110 -15 4,262
69 2 0 95 109 -14 4,248
70 2 0 95 108 -13 4,235
71 1 0 95 107 -12 4,223
72 1 0 95 106 -11 4,213
73 1 0 95 104 -9 4,203
74 1 0 95 103 -8 4,195
75 1 0 95 102 -7 4,187
76 1 0 95 101 -7 4,181
77 1 0 95 101 -6 4,175
78 1 0 95 100 -5 4,170
79 0 0 95 99 -4 4,166
80 0 0 95 98 -3 4,163
81 0 0 95 98 -3 4,160
82 0 0 95 97 -2 4,157
83 0 0 95 97 -2 4,156
84 0 0 95 96 -1 4,154
85 0 0 95 96 -1 4,153
86 0 0 95 95 -1 4,153
87 0 0 95 95 0 4,152
88 0 0 95 95 0 4,152
89 0 0 95 95 0 4,152
90 0 0 95 95 0 4,152
91 0 0 95 95 0 4,152
92 0 0 95 95 0 4,152
93 0 0 95 95 0 4,152
94 0 0 95 95 0 4,152
95 0 0 95 95 0 4,152
96 0 0 95 95 0 4,153
97 0 0 95 95 0 4,153
98 0 0 95 95 0 4,153
99 0 0 95 95 0 4,153

100 0 0 95 95 0 4,153
101 0 0 95 95 0 4,153
102 0 0 95 95 0 4,153
103 0 0 95 95 0 4,153
104 0 0 95 95 0 4,153
105 0 0 95 95 0 4,153
106 0 0 95 95 0 4,153
107 0 0 95 95 0 4,153
108 0 0 95 95 0 4,153
109 0 0 95 95 0 4,153
110 0 0 95 95 0 4,154
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Table M-6. SED 5 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 95 95 0 4,154
112 0 0 95 95 0 4,154
113 0 0 95 95 0 4,154
114 0 0 95 95 0 4,154
115 0 0 95 95 0 4,154
116 0 0 95 95 0 4,154
117 0 0 95 95 0 4,154
118 0 0 95 95 0 4,154
119 0 0 95 95 0 4,154
120 0 0 95 95 0 4,154
121 0 0 95 95 0 4,154
122 0 0 95 95 0 4,154
123 0 0 95 95 0 4,154
124 0 0 95 95 0 4,154
125 0 0 95 95 0 4,155

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-7. GHG Emissions from Sediment (SED) Alternative 6.
[556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap, 21-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 1,374 50 69,000 700 0.00196 0.00208 701 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 7,924 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Water Truck
(operation - for dust control) 4,102 50 205,000 2,080 0.053 0.119 2,100 construction

TOTAL EMISSIONS 2,960

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 30 50 1,500 15.2 0.000043 0.000045 15 transportation
Flatbed Truck - Equipment 5 50 250 2.5 0.0000071 0.0000075 3 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

191 50 10,000 102 0.003 0.006 100 construction

TOTAL EMISSIONS 120
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Table M-7. GHG Emissions from Sediment (SED) Alternative 6.
[556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap, 21-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 3 50 150 1.5 0.0000043 0.0000045 2 transportation
Flatbed Truck 11 50 550 5.6 0.0000156 0.0000166 6 transportation
Cargo Truck 1 50 50 0.51 0.0000014 0.0000015 1 transportation
Portland Cement 358 50 17,900 182 0.000508 0.000540 182 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY
Dump Truck (16 ton) 4,036 50 200,000 2,000 0.052 0.116 2,000 construction
Excavators 4,036 50 202,000 2,050 0.053 0.117 2,070 construction
Dewatering Pump 2,018 50 101,000 1,030 0.026 0.059 1,040 construction
  ► EXCAVATION IN WET
8'' Cutter Head Dredge 1,090 50 55,000 600 0.014 0.032 600 construction
Tender Tug 1,090 50 55,000 600 0.014 0.032 600 construction
Booster Pump 26,148 50 1,310,000 13,300 0.341 0.760 13,400 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 2,691 50 135,000 1,370 0.035 0.078 1,380 construction
Front-End Loader 2,691 50 135,000 1,370 0.035 0.078 1,380 construction

TOTAL EMISSIONS 22,700

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 4 50 200 2 0.000052 0.000116 2 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 24 50 1,200 12 0.00031 0.00070 12 construction
Cargo Truck 24 50 1,200 12 0.00031 0.00070 12 construction
Front-End Loader 12 50 600 6 0.000156 0.00035 6 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 2,691 50 134,550 1,400 0.035 0.078 1,410 construction

TOTAL EMISSIONS 1,440
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Table M-7. GHG Emissions from Sediment (SED) Alternative 6.
[556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap, 21-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

48,436 110 5,327,960 2,000 0.041 0.21 2,000
16,138 250 4,034,500 1,520 0.031 0.16 1,500

TOTAL EMISSIONS 3,500

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 4 50 200 0 0.000006 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 4 50 200 0 0.000006 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.0073 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 60 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,020
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Table M-7. GHG Emissions from Sediment (SED) Alternative 6.
[556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap, 21-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 11,771 50 589,000 5,980 0.0167 0.0178 5,986 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 16 50 800 8.1 0.0000227 0.0000241 8 transportation
Flatbed Truck 30 50 1,500 15.2 0.0000426 0.0000453 15 transportation
INSTALLATION
Dump Truck (16 ton) 7,213 50 360,000 3,700 0.094 0.209 3,700 construction
Excavator - Fill 3,607 50 180,000 1,830 0.047 0.104 1,850 construction
Flexi-Float movement 9,017 50 451,000 4,580 0.117 0.262 4,620 construction
Front-End Loader - Staging 3,607 50 180,000 1,830 0.047 0.104 1,850 construction

TOTAL EMISSIONS 18,030

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION (STAGING AREAS & ACCESS ROADS) ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 350 3.6 0.000010 0.000011 3.6 NA (restoration)

Tri-axe truck 4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)
Utility Vehicle 4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 5 50 250 2.50 0.000007 0.000008 2.5 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 79 50 3,950 40.0 0.000112 0.000119 40.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 456 50 23,000 233 0.0060 0.013 235 NA (restoration)
Dozer 680 50 34,000 345 0.0088 0.020 348 NA (restoration)
Disc Sparrow 98 50 4,900 50 0.0013 0.003 50 NA (restoration)
Spreader 103 50 5,150 52 0.0013 0.003 52 NA (restoration)
Tri-axe truck 94 50 4,700 48 0.0012 0.003 48 NA (restoration)
Utility Vehicle 1,970 50 99,000 1,000 0.0257 0.057 1,009 NA (restoration)

TOTAL EMISSIONS 1,800
* NA - not applicable
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Table M-7. GHG Emissions from Sediment (SED) Alternative 6.
[556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap, 21-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

92,524 5.72 240 423,830 4.99 960

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

694,628 4.94 1,600 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

547,336 2.16 13,000 128,222,500 0.834 48,000 4,691,100 3.673 7,800

71,600Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-8. SED 6 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 8,159
1 7,331 828 5 9 824 824
2 7,236 95 10 18 86 910
3 7,103 133 15 27 121 1,031
4 6,936 167 20 36 150 1,181
5 6,741 196 25 45 175 1,356
6 6,520 221 29 54 196 1,552
7 6,277 243 34 63 214 1,766
8 6,016 262 39 71 230 1,996
9 5,737 278 44 80 242 2,238

10 5,445 293 49 89 253 2,491
11 5,139 305 54 97 262 2,753
12 4,823 316 59 106 269 3,022
13 4,498 326 64 114 275 3,298
14 4,164 334 69 123 280 3,578
15 3,823 341 74 131 284 3,861
16 3,476 347 78 139 287 4,148
17 3,123 353 83 147 289 4,436
18 2,766 357 88 155 290 4,727
19 2,405 361 93 163 291 5,018
20 2,090 314 98 172 241 5,258
21 1,817 273 103 179 197 5,455
22 1,580 237 103 178 162 5,617
23 1,374 206 103 177 132 5,750
24 1,194 179 103 176 107 5,856
25 1,038 156 103 174 85 5,941
26 902 136 103 173 65 6,006
27 785 118 103 172 49 6,055
28 682 102 103 171 35 6,090
29 593 89 103 169 23 6,113
30 515 77 103 168 12 6,125
31 448 67 103 167 3 6,128
32 390 59 103 166 -4 6,124
33 339 51 103 165 -11 6,113
34 294 44 103 163 -16 6,097
35 256 38 103 162 -21 6,077
36 223 33 103 161 -24 6,052
37 193 29 103 160 -27 6,025
38 168 25 103 158 -30 5,995
39 146 22 103 157 -32 5,963
40 127 19 103 156 -34 5,929
41 111 17 103 155 -35 5,894
42 96 14 103 153 -36 5,859
43 84 13 103 152 -36 5,822
44 73 11 103 151 -37 5,785
45 63 9 103 150 -37 5,748
46 55 8 103 148 -37 5,711
47 48 7 103 147 -37 5,674
48 41 6 103 146 -37 5,638
49 36 5 103 145 -36 5,601
50 31 5 103 143 -36 5,566
51 27 4 103 142 -35 5,531
52 24 4 103 141 -34 5,497
53 21 3 103 140 -33 5,463
54 18 3 103 138 -33 5,430
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Table M-8. SED 6 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 16 2 103 137 -32 5,399
56 14 2 103 136 -31 5,368
57 12 2 103 135 -30 5,338
58 10 2 103 133 -29 5,309
59 9 1 103 132 -28 5,281
60 8 1 103 131 -27 5,255
61 7 1 103 130 -26 5,229
62 6 1 103 128 -24 5,205
63 5 1 103 127 -23 5,181
64 4 1 103 126 -22 5,159
65 4 1 103 125 -21 5,138
66 3 1 103 123 -20 5,118
67 3 0 103 122 -19 5,099
68 3 0 103 121 -18 5,082
69 2 0 103 120 -16 5,065
70 2 0 103 118 -15 5,050
71 2 0 103 117 -14 5,036
72 1 0 103 116 -13 5,024
73 1 0 103 115 -12 5,012
74 1 0 103 114 -10 5,002
75 1 0 103 112 -9 4,992
76 1 0 103 111 -8 4,984
77 1 0 103 110 -7 4,977
78 1 0 103 110 -6 4,970
79 1 0 103 109 -6 4,965
80 0 0 103 108 -5 4,960
81 0 0 103 107 -4 4,956
82 0 0 103 106 -3 4,952
83 0 0 103 106 -3 4,950
84 0 0 103 105 -2 4,947
85 0 0 103 105 -2 4,946
86 0 0 103 104 -1 4,944
87 0 0 103 104 -1 4,943
88 0 0 103 104 -1 4,943
89 0 0 103 103 0 4,942
90 0 0 103 103 0 4,942
91 0 0 103 103 0 4,942
92 0 0 103 103 0 4,942
93 0 0 103 103 0 4,942
94 0 0 103 103 0 4,942
95 0 0 103 103 0 4,942
96 0 0 103 103 0 4,943
97 0 0 103 103 0 4,943
98 0 0 103 103 0 4,943
99 0 0 103 103 0 4,943

100 0 0 103 103 0 4,943
101 0 0 103 103 0 4,943
102 0 0 103 103 0 4,943
103 0 0 103 103 0 4,943
104 0 0 103 103 0 4,943
105 0 0 103 103 0 4,943
106 0 0 103 103 0 4,943
107 0 0 103 103 0 4,943
108 0 0 103 103 0 4,943
109 0 0 103 103 0 4,944
110 0 0 103 103 0 4,944
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Table M-8. SED 6 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 103 103 0 4,944
112 0 0 103 103 0 4,944
113 0 0 103 103 0 4,944
114 0 0 103 103 0 4,944
115 0 0 103 103 0 4,944
116 0 0 103 103 0 4,944
117 0 0 103 103 0 4,944
118 0 0 103 103 0 4,944
119 0 0 103 103 0 4,944
120 0 0 103 103 0 4,944
121 0 0 103 103 0 4,944
122 0 0 103 103 0 4,944
123 0 0 103 103 0 4,945
124 0 0 103 103 0 4,945
125 0 0 103 103 0 4,945

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-9. GHG Emissions from Sediment (SED) Alternative 7.
[805,000 cy sediment/bank soil removed; 219 acres cap/backfill after removal; 45 acres cap only; 72 acres thin-layer cap, 26-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 1,486 50 74,000 750 0.00210 0.00223 751 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 7,729 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Water Truck
(operation - for dust control) 5,139 50 257,000 2,610 0.067 0.149 2,630 construction

TOTAL EMISSIONS 3,540

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 35 50 1,750 17.8 0.000050 0.000053 18 transportation
Flatbed Truck - Equipment 5 50 250 2.5 0.0000071 0.0000075 3 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

192 50 10,000 102 0.003 0.006 100 construction

TOTAL EMISSIONS 120
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Table M-9. GHG Emissions from Sediment (SED) Alternative 7.
[805,000 cy sediment/bank soil removed; 219 acres cap/backfill after removal; 45 acres cap only; 72 acres thin-layer cap, 26-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 7 50 350 3.6 0.0000099 0.0000106 4 transportation
Flatbed Truck 18 50 900 9.1 0.0000256 0.0000272 9 transportation
Cargo Truck 1 50 50 0.51 0.0000014 0.0000015 1 transportation
Portland Cement 523 50 26,200 266 0.000744 0.000791 266 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY
Dump Truck (16 ton) 5,096 50 250,000 2,500 0.065 0.145 2,500 construction
Excavators 5,096 50 255,000 2,590 0.066 0.148 2,610 construction
Dewatering Pump 2,548 50 127,000 1,290 0.033 0.074 1,300 construction
  ► EXCAVATION IN WET
Dump Truck (16 ton) 422 50 21,000 210 0.005 0.012 210 construction
Excavator - Removal 211 50 11,000 110 0.003 0.006 110 construction
Long Reach - Removal 211 50 11,000 110 0.003 0.006 110 construction
Flexi-Float movement 528 50 26,000 260 0.007 0.015 260 construction
8'' Cutter Head Dredge 1,287 50 64,000 600 0.017 0.037 600 construction
Tender Tug 1,287 50 64,000 600 0.017 0.037 600 construction
Booster Pump 30,887 50 1,540,000 15,600 0.400 0.893 15,700 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 3,520 50 176,000 1,790 0.046 0.102 1,810 construction
Front-End Loader 3,520 50 176,000 1,790 0.046 0.102 1,810 construction

TOTAL EMISSIONS 27,900

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 6 50 300 3 0.000078 0.000174 3 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Cargo Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Front-End Loader 16 50 800 8 0.000208 0.00046 8 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 3,520 50 176,000 1,800 0.046 0.102 1,820 construction

TOTAL EMISSIONS 1,860
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Table M-9. GHG Emissions from Sediment (SED) Alternative 7.
[805,000 cy sediment/bank soil removed; 219 acres cap/backfill after removal; 45 acres cap only; 72 acres thin-layer cap, 26-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

65,589 110 7,214,790 2,710 0.056 0.28 2,700
18,900 250 4,725,000 1,780 0.036 0.19 1,800

TOTAL EMISSIONS 4,500

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 5 50 300 0 0.000009 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 5 50 300 0 0.000009 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.0073 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 60 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,020
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Table M-9. GHG Emissions from Sediment (SED) Alternative 7.
[805,000 cy sediment/bank soil removed; 219 acres cap/backfill after removal; 45 acres cap only; 72 acres thin-layer cap, 26-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 15,401 50 770,000 7,820 0.0219 0.0232 7,827 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 16 50 800 8.1 0.0000227 0.0000241 8 transportation
Flatbed Truck 30 50 1,500 15.2 0.0000426 0.0000453 15 transportation
INSTALLATION
Dump Truck (16 ton) 8,495 50 420,000 4,300 0.109 0.244 4,300 construction
Excavator - Fill 4,247 50 212,000 2,150 0.055 0.123 2,170 construction
Flexi-Float movement 10,618 50 531,000 5,390 0.138 0.308 5,440 construction
Front-End Loader - Staging 4,247 50 212,000 2,150 0.055 0.123 2,170 construction

TOTAL EMISSIONS 21,930

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION (STAGING AREAS & ACCESS ROADS) ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 350 3.6 0.000010 0.000011 3.6 NA (restoration)

Tri-axe truck 4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)
Utility Vehicle 4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 5 50 250 2.50 0.000007 0.000008 2.5 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 79 50 3,950 40.0 0.000112 0.000119 40.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 456 50 23,000 233 0.0060 0.013 235 NA (restoration)
Dozer 680 50 34,000 345 0.0088 0.020 348 NA (restoration)
Disc Sparrow 98 50 4,900 50 0.0013 0.003 50 NA (restoration)
Spreader 103 50 5,150 52 0.0013 0.003 52 NA (restoration)
Tri-axe truck 94 50 4,700 48 0.0012 0.003 48 NA (restoration)
Utility Vehicle 1,969 50 98,000 990 0.0255 0.057 999 NA (restoration)

TOTAL EMISSIONS 1,800
* NA - not applicable



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\
SED_GHG-inventory.xlsx Page 5 of 5 9/29/2010

Table M-9. GHG Emissions from Sediment (SED) Alternative 7.
[805,000 cy sediment/bank soil removed; 219 acres cap/backfill after removal; 45 acres cap only; 72 acres thin-layer cap, 26-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

102,441 5.72 270 536,978 4.99 1,200

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

906,721 4.94 2,000 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

652,950 2.16 15,000 187,412,000 0.834 71,000 5,711,950 3.673 9,500

99,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-10. SED 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 8,159
1 8,118 41 4 7 38 38
2 8,041 77 8 15 70 107
3 7,934 108 12 22 98 205
4 7,799 135 16 29 121 326
5 7,641 158 20 36 141 467
6 7,463 178 24 44 159 626
7 7,267 196 28 51 173 799
8 7,055 211 32 58 185 984
9 6,831 225 36 65 196 1,180

10 6,594 236 40 72 204 1,385
11 6,348 247 44 79 212 1,596
12 6,092 255 48 85 217 1,814
13 5,829 263 52 92 222 2,036
14 5,560 270 55 99 226 2,262
15 5,284 275 59 106 229 2,491
16 5,004 280 63 112 231 2,723
17 4,719 285 67 119 233 2,956
18 4,431 289 71 126 234 3,190
19 4,139 292 75 132 235 3,425
20 3,844 295 79 139 235 3,660
21 3,547 297 83 145 235 3,896
22 3,247 299 87 151 235 4,131
23 2,946 301 91 158 235 4,366
24 2,643 303 95 164 234 4,600
25 2,339 304 99 170 233 4,833
26 2,033 306 103 176 232 5,065
27 1,768 266 103 175 194 5,259
28 1,537 231 103 174 160 5,419
29 1,336 201 103 173 131 5,550
30 1,162 175 103 171 106 5,656
31 1,010 152 103 170 85 5,741
32 878 132 103 169 66 5,807
33 763 115 103 168 50 5,857
34 663 100 103 166 36 5,894
35 577 87 103 165 25 5,918
36 501 75 103 164 14 5,933
37 436 66 103 163 6 5,938
38 379 57 103 161 -1 5,937
39 329 50 103 160 -8 5,929
40 286 43 103 159 -13 5,917
41 249 37 103 158 -17 5,899
42 216 33 103 156 -21 5,878
43 188 28 103 155 -24 5,855
44 164 25 103 154 -26 5,828
45 142 21 103 153 -28 5,800
46 124 19 103 151 -30 5,770
47 107 16 103 150 -31 5,739
48 93 14 103 149 -32 5,707
49 81 12 103 148 -32 5,675
50 71 11 103 146 -33 5,642
51 61 9 103 145 -33 5,609
52 53 8 103 144 -33 5,576
53 46 7 103 143 -33 5,543
54 40 6 103 141 -32 5,511
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Table M-10. SED 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 35 5 103 140 -32 5,479
56 30 5 103 139 -31 5,447
57 27 4 103 138 -31 5,417
58 23 3 103 136 -30 5,387
59 20 3 103 135 -29 5,358
60 17 3 103 134 -28 5,329
61 15 2 103 133 -27 5,302
62 13 2 103 132 -27 5,275
63 11 2 103 130 -26 5,250
64 10 1 103 129 -25 5,225
65 9 1 103 128 -23 5,202
66 8 1 103 127 -22 5,179
67 7 1 103 125 -21 5,158
68 6 1 103 124 -20 5,138
69 5 1 103 123 -19 5,119
70 4 1 103 122 -18 5,101
71 4 1 103 120 -17 5,084
72 3 0 103 119 -16 5,069
73 3 0 103 118 -14 5,054
74 2 0 103 117 -13 5,041
75 2 0 103 116 -12 5,029
76 2 0 103 114 -11 5,018
77 2 0 103 113 -10 5,007
78 1 0 103 112 -9 4,998
79 1 0 103 112 -8 4,990
80 1 0 103 111 -7 4,982
81 1 0 103 110 -7 4,976
82 1 0 103 109 -6 4,970
83 1 0 103 108 -5 4,965
84 1 0 103 108 -4 4,960
85 1 0 103 107 -4 4,956
86 0 0 103 106 -3 4,953
87 0 0 103 106 -3 4,950
88 0 0 103 105 -2 4,948
89 0 0 103 105 -2 4,946
90 0 0 103 104 -1 4,945
91 0 0 103 104 -1 4,944
92 0 0 103 104 -1 4,943
93 0 0 103 104 0 4,943
94 0 0 103 103 0 4,942
95 0 0 103 103 0 4,942
96 0 0 103 103 0 4,942
97 0 0 103 103 0 4,942
98 0 0 103 103 0 4,942
99 0 0 103 103 0 4,943

100 0 0 103 103 0 4,943
101 0 0 103 103 0 4,943
102 0 0 103 103 0 4,943
103 0 0 103 103 0 4,943
104 0 0 103 103 0 4,943
105 0 0 103 103 0 4,943
106 0 0 103 103 0 4,943
107 0 0 103 103 0 4,943
108 0 0 103 103 0 4,943
109 0 0 103 103 0 4,943
110 0 0 103 103 0 4,943
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Table M-10. SED 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 103 103 0 4,943
112 0 0 103 103 0 4,944
113 0 0 103 103 0 4,944
114 0 0 103 103 0 4,944
115 0 0 103 103 0 4,944
116 0 0 103 103 0 4,944
117 0 0 103 103 0 4,944
118 0 0 103 103 0 4,944
119 0 0 103 103 0 4,944
120 0 0 103 103 0 4,944
121 0 0 103 103 0 4,944
122 0 0 103 103 0 4,944
123 0 0 103 103 0 4,944
124 0 0 103 103 0 4,944
125 0 0 103 103 0 4,944

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-11. GHG Emissions from Sediment (SED) Alternative 8.
[2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal, 52-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 1,894 50 95,000 960 0.00270 0.00287 961 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 10,506 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Water Truck
(operation - for dust control) 9,479 50 474,000 4,810 0.123 0.275 4,850 construction

TOTAL EMISSIONS 5,970

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 41 50 2,050 20.8 0.000058 0.000062 21 transportation
Flatbed Truck - Equipment 5 50 250 2.5 0.0000071 0.0000075 3 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

192 50 10,000 102 0.003 0.006 100 construction

TOTAL EMISSIONS 120
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Table M-11. GHG Emissions from Sediment (SED) Alternative 8.
[2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal, 52-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 3 50 150 1.5 0.0000043 0.0000045 2 transportation
Flatbed Truck 16 50 800 8.1 0.0000227 0.0000241 8 transportation
Cargo Truck 1 50 50 0.51 0.0000014 0.0000015 1 transportation
Portland Cement 1725 50 86,300 876 0.002451 0.002604 877 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY
Dump Truck (16 ton) 6,014 50 300,000 3,000 0.078 0.174 3,000 construction
Excavators 6,014 50 301,000 3,060 0.078 0.175 3,090 construction
Dewatering Pump 3,007 50 150,000 1,520 0.039 0.087 1,530 construction
  ► EXCAVATION IN WET
8'' Cutter Head Dredge 5,331 50 267,000 2,700 0.069 0.155 2,700 construction
Tender Tug 5,331 50 267,000 2,700 0.069 0.155 2,700 construction
Booster Pump 170,591 50 8,530,000 86,600 2.218 4.947 87,400 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 6,210 50 311,000 3,160 0.081 0.180 3,190 construction
Front-End Loader 6,210 50 311,000 3,160 0.081 0.180 3,190 construction

TOTAL EMISSIONS 107,700

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 6 50 300 3 0.000078 0.000174 3 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Cargo Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Front-End Loader 16 50 800 8 0.000208 0.00046 8 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 6,210 50 310,500 3,200 0.081 0.180 3,230 construction

TOTAL EMISSIONS 3,270



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\
SED_GHG-inventory.xlsx Page 3 of 5 9/29/2010

Table M-11. GHG Emissions from Sediment (SED) Alternative 8.
[2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal, 52-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

72,172 110 7,938,920 2,990 0.061 0.31 3,000
76,866 250 19,216,500 7,230 0.148 0.75 7,300

TOTAL EMISSIONS 10,000

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 6 50 300 0 0.000009 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 6 50 300 0 0.000009 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.0073 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 60 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,020
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Table M-11. GHG Emissions from Sediment (SED) Alternative 8.
[2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal, 52-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 37,732 50 1,887,000 19,150 0.0536 0.0569 19,168 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 16 50 800 8.1 0.0000227 0.0000241 8 transportation
Flatbed Truck 30 50 1,500 15.2 0.0000426 0.0000453 15 transportation
INSTALLATION
Dump Truck (16 ton) 19,724 50 990,000 10,000 0.257 0.574 10,100 construction
Excavator - Fill 9,862 50 493,000 5,000 0.128 0.286 5,050 construction
Flexi-Float movement 24,655 50 1,233,000 12,510 0.321 0.715 12,620 construction
Front-End Loader - Staging 9,862 50 493,000 5,000 0.128 0.286 5,050 construction

TOTAL EMISSIONS 52,010

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION (STAGING AREAS & ACCESS ROADS) ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 350 3.6 0.000010 0.000011 3.6 NA (restoration)

Tri-axe truck 4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)
Utility Vehicle 4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 5 50 250 2.50 0.000007 0.000008 2.5 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 147 50 7,350 75.0 0.000209 0.000222 75.1 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 841 50 42,000 426 0.0109 0.024 430 NA (restoration)
Dozer 1,254 50 63,000 639 0.0164 0.037 645 NA (restoration)
Disc Sparrow 182 50 9,100 92 0.0024 0.005 93 NA (restoration)
Spreader 191 50 9,550 97 0.0025 0.006 98 NA (restoration)
Tri-axe truck 173 50 8,650 88 0.0022 0.005 89 NA (restoration)
Utility Vehicle 3,649 50 182,000 1,850 0.0473 0.106 1,867 NA (restoration)

TOTAL EMISSIONS 3,300
* NA - not applicable
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Table M-11. GHG Emissions from Sediment (SED) Alternative 8.
[2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal, 52-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

136,749 5.72 350 415,201 4.99 940

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

3,031,130 4.94 6,800 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

767,474 2.16 18,000 618,252,000 0.834 230,000 16,959,500 3.673 28,000

284,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-12. SED 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 8,701
1 8,679 22 2 4 20 20
2 8,638 41 4 8 37 57
3 8,581 57 6 12 52 109
4 8,509 72 8 16 65 174
5 8,425 84 11 19 75 249
6 8,330 95 13 23 85 334
7 8,225 105 15 27 92 426
8 8,113 113 17 31 99 525
9 7,993 120 19 35 104 629

10 7,867 126 21 38 109 738
11 7,735 131 23 42 113 851
12 7,599 136 25 46 116 967
13 7,459 140 27 49 119 1,086
14 7,315 144 30 53 121 1,206
15 7,168 147 32 56 122 1,328
16 7,019 150 34 60 123 1,452
17 6,867 152 36 63 124 1,576
18 6,713 154 38 67 125 1,701
19 6,557 156 40 70 125 1,826
20 6,400 157 42 74 126 1,952
21 6,242 158 44 77 126 2,077
22 6,082 160 46 81 125 2,203
23 5,922 161 49 84 125 2,328
24 5,760 162 51 87 125 2,453
25 5,598 162 53 91 124 2,577
26 5,435 163 55 94 124 2,701
27 5,271 164 57 97 123 2,824
28 5,107 164 59 101 123 2,947
29 4,943 164 61 104 122 3,069
30 4,778 165 63 107 121 3,190
31 4,613 165 65 110 121 3,311
32 4,447 165 68 113 120 3,430
33 4,282 166 70 116 119 3,549
34 4,116 166 72 119 118 3,668
35 3,950 166 74 123 117 3,785
36 3,784 166 76 126 117 3,902
37 3,617 166 78 129 116 4,018
38 3,451 167 80 132 115 4,133
39 3,284 167 82 135 114 4,247
40 3,117 167 85 138 114 4,361
41 2,951 167 87 140 113 4,474
42 2,784 167 89 143 112 4,586
43 2,617 167 91 146 112 4,698
44 2,450 167 93 149 111 4,809
45 2,283 167 95 152 110 4,919
46 2,116 167 97 155 110 5,029
47 1,949 167 99 157 109 5,138
48 1,781 167 101 160 108 5,246
49 1,614 167 104 163 108 5,354
50 1,447 167 106 166 107 5,461
51 1,280 167 108 168 107 5,568
52 1,113 167 110 171 106 5,674
53 967 145 110 169 86 5,760
54 841 126 110 168 68 5,828
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Table M-12. SED 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 731 110 110 167 53 5,881
56 636 96 110 165 40 5,921
57 553 83 110 164 29 5,950
58 480 72 110 163 19 5,969
59 418 63 110 161 11 5,980
60 363 55 110 160 4 5,984
61 316 47 110 159 -2 5,983
62 274 41 110 158 -6 5,976
63 239 36 110 156 -10 5,966
64 207 31 110 155 -14 5,952
65 180 27 110 154 -17 5,935
66 157 24 110 152 -19 5,917
67 136 20 110 151 -21 5,896
68 118 18 110 150 -22 5,874
69 103 15 110 148 -23 5,851
70 90 13 110 147 -24 5,828
71 78 12 110 146 -24 5,804
72 68 10 110 144 -24 5,779
73 59 9 110 143 -24 5,755
74 51 8 110 142 -24 5,731
75 44 7 110 140 -24 5,707
76 39 6 110 139 -23 5,684
77 34 5 110 138 -23 5,661
78 29 4 110 137 -22 5,638
79 25 4 110 136 -22 5,616
80 22 3 110 134 -21 5,595
81 19 3 110 133 -21 5,575
82 17 3 110 132 -20 5,555
83 15 2 110 131 -19 5,536
84 13 2 110 130 -18 5,517
85 11 2 110 129 -18 5,500
86 10 1 110 128 -17 5,483
87 8 1 110 127 -16 5,467
88 7 1 110 126 -15 5,451
89 6 1 110 125 -15 5,437
90 5 1 110 124 -14 5,423
91 5 1 110 124 -13 5,410
92 4 1 110 123 -12 5,398
93 4 1 110 122 -12 5,386
94 3 0 110 121 -11 5,375
95 3 0 110 120 -10 5,365
96 2 0 110 120 -10 5,355
97 2 0 110 119 -9 5,346
98 2 0 110 118 -8 5,338
99 2 0 110 118 -8 5,331

100 1 0 110 117 -7 5,324
101 1 0 110 116 -6 5,317
102 1 0 110 116 -6 5,311
103 1 0 110 115 -5 5,306
104 1 0 110 115 -5 5,301
105 1 0 110 114 -4 5,296
106 1 0 110 114 -4 5,293
107 1 0 110 113 -4 5,289
108 0 0 110 113 -3 5,286
109 0 0 110 113 -3 5,283
110 0 0 110 112 -2 5,281
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Table M-12. SED 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 110 112 -2 5,279
112 0 0 110 112 -2 5,277
113 0 0 110 111 -1 5,276
114 0 0 110 111 -1 5,275
115 0 0 110 111 -1 5,274
116 0 0 110 111 -1 5,273
117 0 0 110 110 -1 5,272
118 0 0 110 110 0 5,272
119 0 0 110 110 0 5,272
120 0 0 110 110 0 5,272
121 0 0 110 110 0 5,272
122 0 0 110 110 0 5,272
123 0 0 110 110 0 5,272
124 0 0 110 110 0 5,272
125 0 0 110 110 0 5,272

Note:
1.  Highlighted value indicates emissions expected through the end of the project.



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\
SED_GHG-inventory.xlsx Page 1 of 5 9/29/2010

Table M-13. GHG Emissions from Sediment (SED) Alternative 9.
[921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only, 13-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 2,280 50 114,000 1,160 0.00324 0.00344 1,161 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 13,988 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Water Truck
(operation - for dust control) 3,474 50 174,000 1,770 0.045 0.101 1,790 construction

TOTAL EMISSIONS 3,110

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 1 50 50 0.51 0.000001 0.000002 0.5 transportation
Flatbed Truck - Equipment 3 50 150 1.5 0.0000043 0.0000045 1.5 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

2 50 100 1.0 0.000026 0.000058 1.0 construction

TOTAL EMISSIONS 3.0
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Table M-13. GHG Emissions from Sediment (SED) Alternative 9.
[921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only, 13-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Flatbed Truck 18 50 900 9.1 0.0000256 0.0000272 9 transportation
Cargo Truck 1 50 50 0.51 0.0000014 0.0000015 1 transportation
Portland Cement 696 50 34,800 353 0.000988 0.001050 354 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN WET
Dump Truck (16 ton) 2,322 50 116,000 1,180 0.030 0.067 1,190 construction
Excavator - Removal 1,161 50 58,000 590 0.015 0.034 600 construction
Long Reach - Removal 1,161 50 58,000 590 0.015 0.034 600 construction
Flexi-Float movement 2,902 50 145,000 1,470 0.038 0.084 1,480 construction
8'' Cutter Head Dredge 1,992 50 100,000 1,000 0.026 0.058 1,000 construction
Tender Tug 1,992 50 100,000 1,000 0.026 0.058 1,000 construction
Booster Pump 55,778 50 2,790,000 28,300 0.725 1.618 28,600 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 2,317 50 116,000 1,180 0.030 0.067 1,190 construction
Front-End Loader 2,317 50 116,000 1,180 0.030 0.067 1,190 construction

TOTAL EMISSIONS 37,200

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 6 50 300 3 0.000078 0.000174 3 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Cargo Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Front-End Loader 16 50 800 8 0.000208 0.00046 8 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 2,211 50 110,550 1,100 0.029 0.064 1,110 construction

TOTAL EMISSIONS 1,150
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Table M-13. GHG Emissions from Sediment (SED) Alternative 9.
[921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only, 13-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

27,859 110 3,064,490 1,150 0.024 0.12 1,200
27,759 250 6,939,750 2,610 0.054 0.27 2,600

TOTAL EMISSIONS 3,800

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 309 50 15,500 160 0.000440 0.00047 160 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 3 50 200 0 0.000006 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 3 50 200 0 0.000006 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 32 50 1,600 20 0.000045 0.00005 20 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 9 50 500 10 0.000014 0.00002 10 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 24 50 1,200 10 0.000034 0.00004 10 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 779 50 39,000 400 0.0101 0.023 400 construction
Track Truck 828 50 41,000 420 0.0107 0.024 420 construction
Dump Truck 725 50 36,000 370 0.0094 0.0209 370 construction
Utility Truck 58 50 3,000 30 0.0008 0.0017 30 construction

TOTAL EMISSIONS 1,470
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Table M-13. GHG Emissions from Sediment (SED) Alternative 9.
[921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only, 13-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 13,694 50 685,000 6,950 0.0195 0.0207 6,956 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 16 50 800 8.1 0.0000227 0.0000241 8 transportation
Flatbed Truck 31 50 1,550 15.7 0.0000440 0.0000468 16 transportation
INSTALLATION
Dump Truck (16 ton) 6,915 50 350,000 3,600 0.091 0.203 3,600 construction
Excavator - Fill 3,458 50 173,000 1,760 0.045 0.100 1,780 construction
Flexi-Float movement 8,644 50 432,000 4,380 0.112 0.251 4,420 construction
Front-End Loader - Staging 3,458 50 173,000 1,760 0.045 0.100 1,780 construction

TOTAL EMISSIONS 18,560

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION (STAGING AREAS & ACCESS ROADS) ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 350 3.6 0.000010 0.000011 3.6 NA (restoration)

Tri-axe truck 4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)
Utility Vehicle 4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 2 50 100 1.00 0.000003 0.000003 1.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 53 50 2,650 27.0 0.000075 0.000080 27.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 226 50 11,000 112 0.0029 0.006 113 NA (restoration)
Dozer 352 50 18,000 183 0.0047 0.010 185 NA (restoration)
Disc Sparrow 55 50 2,750 28 0.0007 0.002 28 NA (restoration)
Spreader 57 50 2,850 29 0.0007 0.002 29 NA (restoration)
Tri-axe truck 54 50 2,700 27 0.0007 0.002 27 NA (restoration)
Utility Vehicle 1,157 50 58,000 590 0.0151 0.034 595 NA (restoration)

TOTAL EMISSIONS 1,000
* NA - not applicable
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Table M-13. GHG Emissions from Sediment (SED) Alternative 9.
[921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only, 13-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

176,874 5.72 460 336,045 4.99 760

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

Quantity of topsoil 
(tons)

[for sorptive layer]
Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

699,091 4.94 1,600 788 433 80 199,628 4.94 450

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

9,649 2.16 230 249,361,500 0.834 94,000 6,111,800 3.673 10,000

107,600Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-14. SED 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 4,331
1 4,288 44 4 8 40 40
2 4,206 81 8 16 74 114
3 4,092 114 13 23 104 218
4 3,949 143 17 31 129 346
5 3,782 168 21 39 150 496
6 3,592 189 25 46 168 665
7 3,384 208 29 54 184 848
8 3,160 224 34 61 197 1,045
9 2,921 239 38 69 208 1,253

10 2,670 251 42 76 217 1,470
11 2,408 262 46 83 225 1,695
12 2,137 271 50 91 231 1,926
13 1,858 279 55 98 236 2,162
14 1,615 243 55 97 200 2,362
15 1,404 211 55 97 169 2,531
16 1,221 183 55 96 142 2,673
17 1,061 159 55 95 119 2,792
18 923 139 55 95 99 2,891
19 802 121 55 94 81 2,972
20 697 105 55 93 66 3,038
21 606 91 55 93 53 3,091
22 527 79 55 92 42 3,133
23 458 69 55 91 32 3,165
24 398 60 55 91 24 3,189
25 346 52 55 90 17 3,206
26 301 45 55 89 11 3,217
27 262 39 55 89 5 3,222
28 228 34 55 88 1 3,223
29 198 30 55 87 -3 3,220
30 172 26 55 87 -6 3,214
31 149 22 55 86 -9 3,205
32 130 20 55 85 -11 3,194
33 113 17 55 85 -13 3,181
34 98 15 55 84 -15 3,166
35 85 13 55 83 -16 3,150
36 74 11 55 83 -17 3,133
37 65 10 55 82 -18 3,116
38 56 8 55 81 -18 3,097
39 49 7 55 81 -19 3,079
40 42 6 55 80 -19 3,060
41 37 6 55 79 -19 3,041
42 32 5 55 79 -19 3,021
43 28 4 55 78 -19 3,002
44 24 4 55 77 -19 2,983
45 21 3 55 77 -19 2,964
46 18 3 55 76 -19 2,946
47 16 2 55 75 -18 2,927
48 14 2 55 75 -18 2,909
49 12 2 55 74 -18 2,892
50 10 2 55 73 -17 2,874
51 9 1 55 73 -17 2,858
52 8 1 55 72 -16 2,841
53 7 1 55 71 -16 2,826
54 6 1 55 71 -15 2,810
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Table M-14. SED 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 5 1 55 70 -15 2,796
56 5 1 55 69 -14 2,782
57 4 1 55 69 -14 2,768
58 3 1 55 68 -13 2,755
59 3 0 55 67 -12 2,743
60 3 0 55 67 -12 2,731
61 2 0 55 66 -11 2,720
62 2 0 55 66 -11 2,709
63 2 0 55 65 -10 2,699
64 1 0 55 64 -9 2,690
65 1 0 55 64 -9 2,681
66 1 0 55 63 -8 2,673
67 1 0 55 62 -7 2,666
68 1 0 55 62 -7 2,659
69 1 0 55 61 -6 2,653
70 1 0 55 60 -5 2,648
71 1 0 55 60 -5 2,643
72 0 0 55 59 -4 2,639
73 0 0 55 58 -4 2,635
74 0 0 55 58 -3 2,632
75 0 0 55 57 -2 2,630
76 0 0 55 57 -2 2,628
77 0 0 55 56 -2 2,626
78 0 0 55 56 -1 2,625
79 0 0 55 56 -1 2,625
80 0 0 55 55 -1 2,624
81 0 0 55 55 0 2,624
82 0 0 55 55 0 2,623
83 0 0 55 55 0 2,623
84 0 0 55 55 0 2,623
85 0 0 55 55 0 2,623
86 0 0 55 55 0 2,624
87 0 0 55 55 0 2,624
88 0 0 55 55 0 2,624
89 0 0 55 55 0 2,624
90 0 0 55 55 0 2,624
91 0 0 55 55 0 2,624
92 0 0 55 55 0 2,624
93 0 0 55 55 0 2,624
94 0 0 55 55 0 2,624
95 0 0 55 55 0 2,624
96 0 0 55 55 0 2,624
97 0 0 55 55 0 2,624
98 0 0 55 55 0 2,624
99 0 0 55 55 0 2,624

100 0 0 55 55 0 2,624
101 0 0 55 55 0 2,624
102 0 0 55 55 0 2,624
103 0 0 55 55 0 2,624
104 0 0 55 55 0 2,624
105 0 0 55 55 0 2,624
106 0 0 55 55 0 2,624
107 0 0 55 55 0 2,624
108 0 0 55 55 0 2,624
109 0 0 55 55 0 2,624
110 0 0 55 55 0 2,625
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Table M-14. SED 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 55 55 0 2,625
112 0 0 55 55 0 2,625
113 0 0 55 55 0 2,625
114 0 0 55 55 0 2,625
115 0 0 55 55 0 2,625
116 0 0 55 55 0 2,625
117 0 0 55 55 0 2,625
118 0 0 55 55 0 2,625
119 0 0 55 55 0 2,625
120 0 0 55 55 0 2,625
121 0 0 55 55 0 2,625
122 0 0 55 55 0 2,625
123 0 0 55 55 0 2,625
124 0 0 55 55 0 2,625
125 0 0 55 55 0 2,625

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-15. GHG Emissions from Sediment (SED) Alternative 10.
[241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill, 5-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 545 50 27,000 270 0.00077 0.00081 270 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 3,020 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 2 50 100 1.0 0.0000028 0.0000030 1 transportation
Water Truck
(operation - for dust control) 998 50 50,000 510 0.013 0.029 510 construction

TOTAL EMISSIONS 940

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 5 50 250 2.5 0.000007 0.000008 3 transportation
Flatbed Truck - Equipment 1 50 50 0.5 0.0000014 0.0000015 1 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

64 50 3,000 30 0.001 0.002 30 construction

TOTAL EMISSIONS 30
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Table M-15. GHG Emissions from Sediment (SED) Alternative 10.
[241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill, 5-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Flatbed Truck 6 50 300 3.0 0.0000085 0.0000091 3 transportation
Cargo Truck 1 50 50 0.51 0.0000014 0.0000015 1 transportation
Portland Cement 172 50 8,600 87 0.000244 0.000260 87 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY
Dump Truck (16 ton) 1,200 50 60,000 600 0.016 0.035 600 construction
Excavators 1,200 50 60,000 610 0.016 0.035 620 construction
Dewatering Pump 600 50 30,000 300 0.008 0.017 300 construction
  ► EXCAVATION IN WET
Dump Truck (16 ton) 1,229 50 61,000 620 0.016 0.035 630 construction
Excavator - Removal 615 50 31,000 310 0.008 0.018 310 construction
Long Reach - Removal 615 50 31,000 310 0.008 0.018 310 construction
Flexi-Float movement 1,536 50 77,000 780 0.020 0.045 790 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 907 50 45,000 460 0.012 0.026 460 construction
Front-End Loader 907 50 45,000 460 0.012 0.026 460 construction

TOTAL EMISSIONS 4,600

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 1 50 50 1 0.000013 0.000029 1 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 8 50 400 4 0.00010 0.00023 4 construction
Cargo Truck 8 50 400 4 0.00010 0.00023 4 construction
Front-End Loader 4 50 200 2 0.000052 0.00012 2 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 907 50 45,350 500 0.012 0.026 500 construction

TOTAL EMISSIONS 510
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Table M-15. GHG Emissions from Sediment (SED) Alternative 10.
[241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill, 5-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

21,775 110 2,395,250 900 0.018 0.09 900
TOTAL EMISSIONS 900

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 1 50 100 0 0.000003 0.00000 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 1 50 100 0 0.000003 0.00000 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 21 50 1,100 10 0.000031 0.00003 10 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 8 50 400 0 0.000011 0.00001 0 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 25 50 1,300 10 0.000037 0.00004 10 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 100 50 5,000 50 0.0013 0.003 50 construction
Track Truck 106 50 5,000 50 0.0013 0.003 50 construction
Dump Truck 97 50 5,000 50 0.0013 0.0029 50 construction
Utility Truck 14 50 1,000 10 0.0003 0.0006 10 construction

TOTAL EMISSIONS 200
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Table M-15. GHG Emissions from Sediment (SED) Alternative 10.
[241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill, 5-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 1,105 50 55,000 560 0.0016 0.0017 561 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Flatbed Truck 2 50 100 1.0 0.0000028 0.0000030 1 transportation
INSTALLATION
Dump Truck (16 ton) 486 50 20,000 200 0.005 0.012 200 construction
Excavator - Fill 243 50 12,000 120 0.003 0.007 120 construction
Flexi-Float movement 607 50 30,000 300 0.008 0.017 300 construction
Front-End Loader - Staging 243 50 12,000 120 0.003 0.007 120 construction

TOTAL EMISSIONS 1,300

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION (STAGING AREAS & ACCESS ROADS) ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

4 50 200 2.0 0.000006 0.000006 2.0 NA (restoration)

Tri-axe truck 2 50 100 1.0 0.000003 0.000003 1.0 NA (restoration)
Utility Vehicle 2 50 100 1.0 0.000003 0.000003 1.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 1 50 50 0.50 0.000001 0.000002 0.5 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 20 50 1,000 10.0 0.000028 0.000030 10.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 111 50 6,000 61 0.0016 0.003 62 NA (restoration)
Dozer 176 50 9,000 91 0.0023 0.005 92 NA (restoration)
Disc Sparrow 25 50 1,250 13 0.0003 0.001 13 NA (restoration)
Spreader 26 50 1,300 13 0.0003 0.001 13 NA (restoration)
Tri-axe truck 23 50 1,150 12 0.0003 0.001 12 NA (restoration)
Utility Vehicle 500 50 25,000 250 0.0065 0.015 252 NA (restoration)

TOTAL EMISSIONS 460
* NA - not applicable
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Table M-15. GHG Emissions from Sediment (SED) Alternative 10.
[241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill, 5-yr duration]

SEE NOTES PRECEDING TABLE M-1
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

39,541 5.72 100 56,680 4.99 130

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

60,854 4.94 140 80 433 7.8

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

95,889 2.16 2,300 61,605,000 0.834 23,000 787,200 3.673 1,300

27,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\Forest CO2 - REVISED CMS.xlsx
Forest CO2 - REVISED CMS.xlsx Page 1 of 3 9/29/2010

Table M-16. SED 10 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 2,316
1 2,256 61 6 11 55 55
2 2,143 113 12 22 103 159
3 1,984 159 18 32 144 303
4 1,785 199 23 43 179 481
5 1,552 233 29 54 209 690
6 1,349 203 29 53 179 869
7 1,173 176 29 53 152 1,021
8 1,020 153 29 53 130 1,151
9 886 133 29 52 110 1,261

10 771 116 29 52 93 1,354
11 670 101 29 52 78 1,432
12 582 88 29 51 65 1,498
13 506 76 29 51 54 1,552
14 440 66 29 51 45 1,597
15 383 58 29 50 37 1,633
16 333 50 29 50 29 1,663
17 289 43 29 50 23 1,686
18 251 38 29 49 18 1,704
19 219 33 29 49 13 1,717
20 190 29 29 48 9 1,726
21 165 25 29 48 6 1,732
22 144 22 29 48 3 1,735
23 125 19 29 47 1 1,736
24 109 16 29 47 -2 1,735
25 94 14 29 47 -3 1,731
26 82 12 29 46 -5 1,726
27 71 11 29 46 -6 1,720
28 62 9 29 46 -7 1,713
29 54 8 29 45 -8 1,705
30 47 7 29 45 -9 1,697
31 41 6 29 45 -9 1,688
32 35 5 29 44 -10 1,678
33 31 5 29 44 -10 1,668
34 27 4 29 44 -10 1,658
35 23 3 29 43 -10 1,647
36 20 3 29 43 -11 1,637
37 18 3 29 42 -11 1,626
38 15 2 29 42 -11 1,616
39 13 2 29 42 -11 1,605
40 12 2 29 41 -10 1,595
41 10 2 29 41 -10 1,584
42 9 1 29 41 -10 1,574
43 8 1 29 40 -10 1,564
44 7 1 29 40 -10 1,554
45 6 1 29 40 -10 1,545
46 5 1 29 39 -9 1,536
47 4 1 29 39 -9 1,527
48 4 1 29 39 -9 1,518
49 3 0 29 38 -8 1,509
50 3 0 29 38 -8 1,501
51 2 0 29 38 -8 1,493
52 2 0 29 37 -8 1,486
53 2 0 29 37 -7 1,478
54 2 0 29 36 -7 1,471
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Table M-16. SED 10 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 1 0 29 36 -7 1,465
56 1 0 29 36 -6 1,459
57 1 0 29 35 -6 1,453
58 1 0 29 35 -6 1,447
59 1 0 29 35 -5 1,442
60 1 0 29 34 -5 1,437
61 1 0 29 34 -5 1,432
62 1 0 29 34 -4 1,428
63 0 0 29 33 -4 1,424
64 0 0 29 33 -4 1,420
65 0 0 29 33 -3 1,417
66 0 0 29 32 -3 1,414
67 0 0 29 32 -3 1,411
68 0 0 29 31 -2 1,409
69 0 0 29 31 -2 1,407
70 0 0 29 31 -2 1,406
71 0 0 29 30 -1 1,405
72 0 0 29 30 -1 1,404
73 0 0 29 30 -1 1,403
74 0 0 29 30 0 1,403
75 0 0 29 29 0 1,403
76 0 0 29 29 0 1,403
77 0 0 29 29 0 1,403
78 0 0 29 29 0 1,403
79 0 0 29 29 0 1,403
80 0 0 29 29 0 1,403
81 0 0 29 29 0 1,403
82 0 0 29 29 0 1,403
83 0 0 29 29 0 1,403
84 0 0 29 29 0 1,403
85 0 0 29 29 0 1,403
86 0 0 29 29 0 1,403
87 0 0 29 29 0 1,403
88 0 0 29 29 0 1,403
89 0 0 29 29 0 1,403
90 0 0 29 29 0 1,403
91 0 0 29 29 0 1,403
92 0 0 29 29 0 1,403
93 0 0 29 29 0 1,403
94 0 0 29 29 0 1,403
95 0 0 29 29 0 1,403
96 0 0 29 29 0 1,403
97 0 0 29 29 0 1,403
98 0 0 29 29 0 1,403
99 0 0 29 29 0 1,403

100 0 0 29 29 0 1,403
101 0 0 29 29 0 1,403
102 0 0 29 29 0 1,404
103 0 0 29 29 0 1,404
104 0 0 29 29 0 1,404
105 0 0 29 29 0 1,404
106 0 0 29 29 0 1,404
107 0 0 29 29 0 1,404
108 0 0 29 29 0 1,404
109 0 0 29 29 0 1,404
110 0 0 29 29 0 1,404



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\Forest CO2 - REVISED CMS.xlsx
Forest CO2 - REVISED CMS.xlsx Page 3 of 3 9/29/2010

Table M-16. SED 10 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-1)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 29 29 0 1,404
112 0 0 29 29 0 1,404
113 0 0 29 29 0 1,404
114 0 0 29 29 0 1,404
115 0 0 29 29 0 1,404
116 0 0 29 29 0 1,404
117 0 0 29 29 0 1,404
118 0 0 29 29 0 1,404
119 0 0 29 29 0 1,404
120 0 0 29 29 0 1,404
121 0 0 29 29 0 1,404
122 0 0 29 29 0 1,404
123 0 0 29 29 0 1,404
124 0 0 29 29 0 1,404
125 0 0 29 29 0 1,404

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-17. Direct GHG Emissions from tree removal and chipping activities - Sediment (SED) Alternatives.

TOTAL HOURS OF EQUIPMENT RUN-TIME BY DBH1 CLASS FOR TREE REMOVAL (See Note 2).
Dbh1 class

(inches) 2.3-hp saw 3.7-hp saw 7.5-hp saw
Bucket 
truck Chipper

Stump 
grinder

1-6 0.3 NA NA 0.2 0.1 0.25
7-12 0.3 0.2 NA 0.4 0.25 0.33
13-18 0.5 0.5 0.1 0.75 0.4 0.5
19-24 1.5 1 0.5 2.2 0.75 0.7
25-30 1.8 1.5 0.8 3 1 1
31-36 2.2 1.8 1 5.5 2 1.5
36+ 2.2 2.3 1.5 7.5 2.5 2
average: 1.26 1.22 0.78 2.79 1.00 0.90

TOTAL CARBON EMISSIONS FOR VARIOUS TREE REMOVAL EQUIPMENT (See Note 2).

Equipment

Total C 
emission 
(kg/hr)

Aerial lift /
bucket truck 3.2
Chain saw < 4 hp 1.5
Chain saw > 4 hp 3.2
Chipper /
stump grinder 5.4

ESTIMATED DIRECT EMISSIONS (CO2) DUE TO TREE REMOVAL ACTIVITIES.

Assumed 
number of 

forested 
acres3

Assumed 
number of 

trees4
chain saw 

< 4 hp
chain saw 

> 4 hp

bucket 
truck/

aerial lift

chipper / 
stump 

grinder
chain saw < 

4 hp
chain saw > 

4 hp

bucket 
truck/

aerial lift

chipper / 
stump 

grinder Total
SED 3 32 16,800 41,560 13,104 46,920 31,872 229 154 551 631 1,600
SED 4 33 17,325 42,859 13,514 48,386 32,868 236 159 568 651 1,600
SED 5 38 19,950 49,353 15,561 55,718 37,848 271 183 654 749 1,900
SED 6 43 22,575 55,846 17,609 63,049 42,828 307 207 740 848 2,100
SED 7 43 22,575 55,846 17,609 63,049 42,828 307 207 740 848 2,100
SED 8 46 24,150 59,743 18,837 67,448 45,816 329 221 791 907 2,200
SED 9 23 12,075 29,871 9,419 33,724 22,908 164 111 396 454 1,100
SED 10 12 6,300 15,585 4,914 17,595 11,952 86 58 206 237 600

Notes:
1.  dbh - diameter at breast height.
2.  From tables 1 and 2 of Nowak et al. 2002.
       • Nowak, D.J., Stevens, J.C., Sisinni, S.M. and J. Luley.  2002.  Effects of urban tree management and species selection on atmospheric carbon dioxide. 
         Journal of Arboriculture .  28(3):113-122.  May 2002. 
3.  Assumed number of forested acres requiring clearing for each alternative was determined by comparing the horizontal extent of anticipated floodplain soil removal
     (for each FP alternative), as well as the anticipated footprints of access roads and staging areas (for each FP and SED alternative) with data presenting the 
     extent of various natural communities considered to be forests within the area of interest (Woodlot Alternatives, Inc. 2002; AECOM, 2010).
       • Woodlot Alternatives, Inc.  2002. Ecological Characterization of the Housatonic River. Prepared for U.S. Environmental Protection Agency, Region 1. 
         Environmental Remediation Contract, General Electric (GE)/Housatonic River Project, Pittsfield, MA. September 2002.
       • AECOM  2010.  Forested areas outside of the Woodlot Alternatives, Inc. (2002) coverage were generally determined by interpretation of three data sources 
         available from Massachusetts Geographic Information (MassGIS): Land Use datalayer (2005), Department of Environmental Protection (DEP) 
         Wetlands datalayer (2007), and color aerial photographs (2005).  
4.  Uses value of 525 trees/acre based on 2005 USDA Forest Service Inventory of Massachusetts (Forest area: 3,166,400 acres; Number of live trees: 1,583,395,000) 
     adjusted to include standing dead trees (from Table 2 of COLE Carbon Report) [dead trees ≈ 5% of live trees].
       • Cole Development Group.  2010.  Cole 1605(b) Report for Massachusetts.  http://ncasi.uml.edu/COLE/    (retrieved May 18, 2010).

Estimated Number of Hours of Operation Estimated CO2 emissions (tonnes)
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Notes associated with even  numbered tables M-18 through A-32. 
(note numbers correspond to superscripts in table headings - except for general notes 7 and 8)

1.  Calculations made with emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008).
     The following emissions factors are utilized for calculations involving transportation of materials to/from the work site(s):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
     The following emissions factors are utilized for calculations involving on-site material installation/excavation/construction and transportation of material from work-site to stockpile areas:
      •  N2O emission factor for diesel construction equipment: 0.26 g N2O/gallon (Table A-6 of above referenced document)
      •  CH4 emission factor for diesel construction equipment: 0.58 g CH4/gallon (Table A-6 of above referenced document)
2.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.

Emissions factors associated with notes 3 through 6 below were determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials (IPCC Fourth Assessment Report).
Emissions factors provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories (http://www.ecoinvent.org).
     3.  Gravel is presumed to be 79% "gravel, round" and 21% "gravel, crushed", which is the typical mix for unspecified gravel.
     4.  Used gravel excavation process with material "Clay and soil, excavated for use" substituted for "Gravel, in ground".
     5.  Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel), which includes emissions from refining and transportation of fuel from refinery to filling station (average distance), was 
          converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal) (provided by Oak Ridge National Laboratory, http://bioenergy.ornl.gov/papers/misc/energy_conv.html).       
     6.  Sand, at mine (or borrow pit).

7.  In general, multiple vehicles of each type are anticipated to be used for entries where total duration of vehicle operation surpasses active number of construction days
     (i.e., years to implement alternative x 198 days per construction season).
8.  In general,  the number of vehicle days for the major project components (excavation, backfilling, etc.) was determined based on a specific overall weekly production schedule.
     Vehicle days required for construction of staging areas & access roads have not been specified herein as it was determined that vehicles already on site will likely have sufficient idle time available for 
     completing this component incrementally as work proceeds down the floodplain.
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Notes associated with odd  numbered tables M-19 through M-33. 
(note numbers correspond to superscripts in table headings)

1.  Initial value (at year zero) determined from average total non-soil carbon stock (tonnes/acre) from seventeen different forest types common in Berkshire County, MA 
     (from Table 2 of COLE Carbon Report (Cole Development Group 2010): Carbon Stocks by Forest Type for Massachusetts ) multiplied by estimated number of total acres 
     assumed to be cleared (Woodlot Alternatives, Inc. 2002; AECOM, 2010).  
     Assumed number of forested acres requiring clearing for each alternative was determined by comparing the horizontal extent of anticipated floodplain soil removal
     (for each FP alternative), as well as the anticipated footprints of access roads and staging areas (for each FP and SED alternative) with data presenting the 
     extent of various natural communities considered to be forests within the area of interest (Woodlot Alternatives, Inc. 2002).
     Decay of mulch based on a first-order differential equation of the form:  Nt = N0e^(-k*t), N0 = carbon (as CO2) remaining in mulch at time zero,  
     Nt = carbon (as CO2) remaining in mulch at time t, t = years, k = rate coefficient.  
     A rate coefficient of 0.14/year was used (based on Chestnut Oak branches up to 5 cm diameter; Abbott and Crossley 1982).      
       • Cole Development Group.  2010.  Cole 1605(b) Report for Massachusetts.  http://ncasi.uml.edu/COLE/  (retrieved May 18, 2010).
       • Woodlot Alternatives, Inc.  2002.  Ecological Characterization of the Housatonic River. Prepared for U.S. Environmental Protection Agency, Region 1. 
         Environmental Remediation Contract, General Electric (GE)/Housatonic River Project, Pittsfield, MA. September 2002.
       • AECOM  2010.  Forested areas outside of the Woodlot Alternatives, Inc. (2002) coverage were generally determined by interpretation of three data sources 
         available from Massachusetts Geographic Information (MassGIS): Land Use datalayer (2005), Department of Environmental Protection (DEP) 
         Wetlands datalayer (2007), and color aerial photographs (2005).  
       • Abbott, D.T. and D.A. Crossley, Jr.  1982.  Wood litter decomposition following clear-cutting.  Ecology .  63(1):35-42.
2.  Table 1 of COLE Carbon Report (Cole Development Group 2010): Carbon Stocks by Age Class for Massachusetts  provided regional carbon stocks of forests by age class, 
     at five year (0- to 40-years) and ten year (40- to 100-years) increments.  These values were used to estimate the CO2 that the removed trees would have sequestered in the 
     future had they remained standing.
3.  Sequestration of newly planted trees calculated by using data from a USDA report that summarizes carbon stocks by age class for various tree stands with afforestation 
     of land (i.e., conversion of previously unforested land into forest), specific to the Northeast (Smith et al. 2006).   This data presents the incremental increase in carbon stocks 
     within six different forest types at 10 year intervals after afforestation.  Taking the average of the six forest types presented, yielded a decade-by-decade overall assumed 
     average carbon sequestration rate for afforestation.
       • Smith, J.E., Heath, L.S., Skog, K.E. and R.A. Birdsey.  2006.  Methods for calculating forest ecosystem and harvested carbon with standard estimates for forest types 
         of the United States.  USDA Forest Service, Northeastern Research Station.  General Technical Report NE-343.  April 2006.
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Table M-18. GHG Emissions from Floodplain (FP) Alternative 2.
[22,000 cy of soil removed over 13 acre area, 1-yr duration]

SEE NOTES PRECEDING THIS TABLE
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION/MAINTENANCE OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 128 50 6,400 65 0.00018 0.00019 65 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D 
Dump Truck (20 ton ) 351 50 17,600 180 0.00050 0.00053 180 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation
Water Truck
(operation - for dust control)

161 50 8,100 82 0.0021 0.0047 83 construction

TOTAL EMISSIONS 330

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION OF FLOODPLAIN SOILS (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck
(Excavators) 7 50 350 4.0 0.000010 0.000011 4.0 transportation

Flatbed Truck
(Front-End Loader) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation

Cargo Truck 1 50 50 1.0 0.0000014 0.0000015 1.0 transportation
ON SITE EXCAVATION ACTIVITIES
Excavator - Removal 161 50 8,100 82 0.0021 0.0047 83 construction
Dump Truck 323 50 16,000 160 0.0042 0.009 160 construction
Excavator - Loading 161 50 8,100 82 0.0021 0.0047 83 construction
MATERIAL HANDLING IN STAGING AREA 
Front-End Loader 161 50 8,100 82 0.0021 0.0047 83 construction
Water Pump 161 50 8,100 82 0.0021 0.0047 83 construction

TOTAL EMISSIONS 500
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Table M-18. GHG Emissions from Floodplain (FP) Alternative 2.
[22,000 cy of soil removed over 13 acre area, 1-yr duration]

SEE NOTES PRECEDING THIS TABLE

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO PLACEMENT OF BACKFILL MATERIAL (TRANSPORTATION TO SITE/PLACEMENT/COMPACTION/GRADING)
[NOTE: Emissions from excavating backfill material from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE  (return trips included)
Dump Truck (16 ton ) 405 50 20,000 200 0.00057 0.00060 200 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
ON SITE BACKFILL ACTIVITIES
Excavator - Fill 89 50 4,500 50 0.0012 0.0026 50 construction
Front-End Loader 89 50 4,500 50 0.0012 0.0026 50 construction
Dump Truck (16 ton) 178 50 8,900 90 0.0023 0.0052 90 construction

TOTAL EMISSIONS 400
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 360 4.0 0.000010 0.000011 4.0 NA (restoration)

Tri-axe truck 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
Utility Vehicle 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck or trailer 1 50 62 1.0 0.0000018 0.0000019 1.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck or trailer 18 50 900 9.0 0.000026 0.000027 9.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 111 50 5,600 57 0.0015 0.0032 58 NA (restoration)
Dozer 184 50 9,200 93 0.0024 0.0053 94 NA (restoration)
Disc Sparrow 25 50 1,200 12 0.0003 0.0007 12 NA (restoration)
Spreader 27 50 1,300 13 0.0003 0.0008 13 NA (restoration)
Tri-axe truck 22 50 1,120 11 0.0003 0.0006 11 NA (restoration)
Utility Vehicle 499 50 25,000 250 0.0065 0.0145 252 NA (restoration)

TOTAL EMISSIONS 460
* NA - not applicable
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Table M-18. GHG Emissions from Floodplain (FP) Alternative 2.
[22,000 cy of soil removed over 13 acre area, 1-yr duration]

SEE NOTES PRECEDING THIS TABLE
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
   ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL), EXCAVATION OF BACKFILL MATERIAL FROM BORROW PIT, AND DIESEL FUEL REFINING 

Quantity of gravel material 
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit3

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of backfill 
materials required 

(CY)

Pounds of CO2-eq 
emitted per ton of 
backfill material 

excavted from borrow 
pit (assumes 1.5 ton/CY 

backfill) 4

Tonnes of CO2-eq 
emitted from backfill 
excavation activities

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined5

Tonnes of CO2-eq 
emitted from diesel 

refining

10,217 5.72 30 24,200 4.94 81 165,352 3.673 280

  ►DUE TO EXCAVATION OF SAND FROM BORROW PIT

Quantity of sand required 
for use in lining stockpile 

areas (tons)

Pounds of CO2-eq 
emitted per ton 
sand excavated 

from borrow pit6

Tonnes of CO2-eq 
emitted from sand 

excavation activities

974 4.94 2.2

390Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-19. FP 2 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 2,238
1 1,946 292 28 53 268 268
2 1,692 254 28 52 230 498
3 1,471 221 28 52 197 696
4 1,279 192 28 52 169 864
5 1,112 167 28 51 144 1,008
6 966 145 28 51 123 1,131
7 840 126 28 51 104 1,235
8 730 110 28 50 88 1,323
9 635 95 28 50 74 1,396

10 552 83 28 50 62 1,458
11 480 72 28 49 51 1,509
12 417 63 28 49 42 1,551
13 363 55 28 49 34 1,585
14 315 47 28 48 27 1,613
15 274 41 28 48 22 1,634
16 238 36 28 48 17 1,651
17 207 31 28 47 12 1,663
18 180 27 28 47 8 1,672
19 157 24 28 47 5 1,677
20 136 20 28 46 3 1,679
21 118 18 28 46 0 1,680
22 103 15 28 45 -2 1,678
23 89 13 28 45 -3 1,674
24 78 12 28 45 -5 1,670
25 68 10 28 44 -6 1,664
26 59 9 28 44 -7 1,657
27 51 8 28 44 -8 1,649
28 44 7 28 43 -8 1,640
29 39 6 28 43 -9 1,631
30 34 5 28 43 -9 1,622
31 29 4 28 42 -10 1,612
32 25 4 28 42 -10 1,602
33 22 3 28 42 -10 1,592
34 19 3 28 41 -10 1,582
35 17 3 28 41 -10 1,571
36 14 2 28 41 -10 1,561
37 13 2 28 40 -10 1,551
38 11 2 28 40 -10 1,541
39 10 1 28 40 -10 1,531
40 8 1 28 39 -10 1,521
41 7 1 28 39 -10 1,511
42 6 1 28 39 -9 1,502
43 5 1 28 38 -9 1,493
44 5 1 28 38 -9 1,484
45 4 1 28 38 -9 1,475
46 4 1 28 37 -8 1,467
47 3 0 28 37 -8 1,458
48 3 0 28 37 -8 1,450
49 2 0 28 36 -8 1,443
50 2 0 28 36 -7 1,435
51 2 0 28 36 -7 1,428
52 2 0 28 35 -7 1,422
53 1 0 28 35 -6 1,415
54 1 0 28 35 -6 1,409
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Table M-19. FP 2 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 1 0 28 34 -6 1,403
56 1 0 28 34 -5 1,398
57 1 0 28 34 -5 1,393
58 1 0 28 33 -5 1,388
59 1 0 28 33 -4 1,383
60 1 0 28 32 -4 1,379
61 0 0 28 32 -4 1,376
62 0 0 28 32 -3 1,372
63 0 0 28 31 -3 1,369
64 0 0 28 31 -3 1,366
65 0 0 28 31 -2 1,364
66 0 0 28 30 -2 1,361
67 0 0 28 30 -2 1,360
68 0 0 28 30 -1 1,358
69 0 0 28 29 -1 1,357
70 0 0 28 29 -1 1,356
71 0 0 28 29 0 1,356
72 0 0 28 28 0 1,356
73 0 0 28 28 0 1,356
74 0 0 28 28 0 1,356
75 0 0 28 28 0 1,356
76 0 0 28 28 0 1,356
77 0 0 28 28 0 1,356
78 0 0 28 28 0 1,356
79 0 0 28 28 0 1,356
80 0 0 28 28 0 1,356
81 0 0 28 28 0 1,356
82 0 0 28 28 0 1,356
83 0 0 28 28 0 1,356
84 0 0 28 28 0 1,356
85 0 0 28 28 0 1,356
86 0 0 28 28 0 1,356
87 0 0 28 28 0 1,356
88 0 0 28 28 0 1,356
89 0 0 28 28 0 1,356
90 0 0 28 28 0 1,356
91 0 0 28 28 0 1,356
92 0 0 28 28 0 1,356
93 0 0 28 28 0 1,356
94 0 0 28 28 0 1,356
95 0 0 28 28 0 1,356
96 0 0 28 28 0 1,356
97 0 0 28 28 0 1,356
98 0 0 28 28 0 1,356
99 0 0 28 28 0 1,356

100 0 0 28 28 0 1,356
101 0 0 28 28 0 1,356
102 0 0 28 28 0 1,356
103 0 0 28 28 0 1,356
104 0 0 28 28 0 1,356
105 0 0 28 28 0 1,356
106 0 0 28 28 0 1,356
107 0 0 28 28 0 1,356
108 0 0 28 28 0 1,356
109 0 0 28 28 0 1,356
110 0 0 28 28 0 1,356
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Table M-19. FP 2 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 28 28 0 1,357
112 0 0 28 28 0 1,357
113 0 0 28 28 0 1,357
114 0 0 28 28 0 1,357
115 0 0 28 28 0 1,357
116 0 0 28 28 0 1,357
117 0 0 28 28 0 1,357
118 0 0 28 28 0 1,357
119 0 0 28 28 0 1,357
120 0 0 28 28 0 1,357
121 0 0 28 28 0 1,357
122 0 0 28 28 0 1,357
123 0 0 28 28 0 1,357
124 0 0 28 28 0 1,357
125 0 0 28 28 0 1,357

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-20. GHG Emissions from Floodplain (FP) Alternative 3.
[74,000 cy of soil removed over 44 acre area, 3-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION/MAINTENANCE OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 160 50 8,000 81 0.00023 0.00024 81 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D 
Dump Truck (20 ton ) 425 50 21,300 220 0.00060 0.00064 220 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation
Water Truck
(operation - for dust control)

603 50 30,200 307 0.0079 0.0175 310 construction

TOTAL EMISSIONS 610

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION OF FLOODPLAIN SOILS (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck
(Excavators) 7 50 350 4.0 0.000010 0.000011 4.0 transportation

Flatbed Truck
(Front-End Loader) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation

Cargo Truck 1 50 50 1.0 0.0000014 0.0000015 1.0 transportation
ON SITE EXCAVATION ACTIVITIES
Excavator - Removal 603 50 30,200 307 0.0079 0.0175 310 construction
Dump Truck 1,205 50 60,000 610 0.0156 0.035 620 construction
Excavator - Loading 603 50 30,200 307 0.0079 0.0175 310 construction
MATERIAL HANDLING IN STAGING AREA 
Front-End Loader 603 50 30,200 307 0.0079 0.0175 310 construction
Water Pump 603 50 30,200 307 0.0079 0.0175 310 construction

TOTAL EMISSIONS 1,870
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Table M-20. GHG Emissions from Floodplain (FP) Alternative 3.
[74,000 cy of soil removed over 44 acre area, 3-yr duration]

SEE NOTES PRECEDING TABLE M-18

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO PLACEMENT OF BACKFILL MATERIAL (TRANSPORTATION TO SITE/PLACEMENT/COMPACTION/GRADING)
[NOTE: Emissions from excavating backfill material from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE  (return trips included)
Dump Truck (16 ton ) 1,363 50 68,000 690 0.00193 0.00205 691 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
ON SITE BACKFILL ACTIVITIES
Excavator - Fill 331 50 16,600 170 0.0043 0.0096 170 construction
Front-End Loader 331 50 16,600 170 0.0043 0.0096 170 construction
Dump Truck (16 ton ) 663 50 33,200 340 0.0086 0.0193 340 construction

TOTAL EMISSIONS 1,380
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 360 4.0 0.000010 0.000011 4.0 NA (restoration)

Tri-axe truck 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
Utility Vehicle 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck or trailer 3 50 150 2.0 0.0000043 0.0000045 2.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck or trailer 43 50 2,150 22.0 0.000061 0.000065 22.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 301 50 15,100 153 0.0039 0.0088 154 NA (restoration)
Dozer 531 50 26,600 270 0.0069 0.0154 272 NA (restoration)
Disc Sparrow 64 50 3,200 32 0.0008 0.0019 32 NA (restoration)
Spreader 75 50 3,800 39 0.0010 0.0022 39 NA (restoration)
Tri-axe truck 68 50 3,400 35 0.0009 0.0020 35 NA (restoration)
Utility Vehicle 1,852 50 93,000 940 0.0242 0.0539 949 NA (restoration)

TOTAL EMISSIONS 1,500
* NA - not applicable
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Table M-20. GHG Emissions from Floodplain (FP) Alternative 3.
[74,000 cy of soil removed over 44 acre area, 3-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
   ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL), EXCAVATION OF BACKFILL MATERIAL FROM BORROW PIT, AND DIESEL FUEL REFINING 

Quantity of gravel material 
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit3

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of backfill 
materials required 

(CY)

Pounds of CO2-eq 
emitted per ton of 
backfill material 

excavted from borrow 
pit (assumes 1.5 ton/CY 

backfill) 4

Tonnes of CO2-eq 
emitted from backfill 
excavation activities

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined5

Tonnes of CO2-eq 
emitted from diesel 

refining

12,135 5.72 31 81,400 4.94 270 524,670 3.673 870

  ►DUE TO EXCAVATION OF SAND FROM BORROW PIT

Quantity of sand required 
for use in lining stockpile 

areas (tons)

Pounds of CO2-eq 
emitted per ton 
sand excavated 

from borrow pit6

Tonnes of CO2-eq 
emitted from sand 

excavation activities

1,806 4.94 4.0

1,200Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-21. FP 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 4,083
1 3,905 178 17 32 163 163
2 3,573 332 34 64 303 466
3 3,106 467 52 95 423 889
4 2,700 406 52 95 363 1,251
5 2,348 353 52 94 310 1,562
6 2,041 307 52 94 265 1,826
7 1,774 267 52 93 225 2,051
8 1,542 232 52 92 191 2,243
9 1,341 202 52 92 161 2,404

10 1,166 175 52 91 136 2,540
11 1,013 152 52 90 113 2,653
12 881 132 52 90 94 2,747
13 766 115 52 89 77 2,825
14 666 100 52 89 63 2,888
15 579 87 52 88 51 2,938
16 503 76 52 87 40 2,978
17 438 66 52 87 31 3,009
18 380 57 52 86 23 3,031
19 331 50 52 85 16 3,047
20 287 43 52 85 10 3,057
21 250 38 52 84 5 3,062
22 217 33 52 84 1 3,063
23 189 28 52 83 -3 3,060
24 164 25 52 82 -6 3,054
25 143 21 52 82 -9 3,045
26 124 19 52 81 -11 3,034
27 108 16 52 80 -13 3,021
28 94 14 52 80 -14 3,007
29 82 12 52 79 -15 2,992
30 71 11 52 79 -16 2,975
31 62 9 52 78 -17 2,958
32 54 8 52 77 -18 2,940
33 47 7 52 77 -18 2,922
34 40 6 52 76 -18 2,904
35 35 5 52 75 -19 2,885
36 31 5 52 75 -19 2,866
37 27 4 52 74 -19 2,848
38 23 3 52 74 -19 2,829
39 20 3 52 73 -18 2,811
40 17 3 52 72 -18 2,793
41 15 2 52 72 -18 2,775
42 13 2 52 71 -18 2,757
43 11 2 52 70 -17 2,740
44 10 2 52 70 -17 2,723
45 9 1 52 69 -16 2,707
46 8 1 52 69 -16 2,691
47 7 1 52 68 -15 2,675
48 6 1 52 67 -15 2,660
49 5 1 52 67 -14 2,646
50 4 1 52 66 -14 2,632
51 4 1 52 66 -13 2,619
52 3 0 52 65 -13 2,606
53 3 0 52 64 -12 2,594
54 2 0 52 64 -12 2,582
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Table M-21. FP 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 2 0 52 63 -11 2,571
56 2 0 52 62 -11 2,560
57 2 0 52 62 -10 2,550
58 1 0 52 61 -9 2,541
59 1 0 52 61 -9 2,532
60 1 0 52 60 -8 2,524
61 1 0 52 59 -8 2,516
62 1 0 52 59 -7 2,509
63 1 0 52 58 -6 2,503
64 1 0 52 57 -6 2,497
65 1 0 52 57 -5 2,492
66 0 0 52 56 -5 2,487
67 0 0 52 56 -4 2,484
68 0 0 52 55 -3 2,480
69 0 0 52 54 -3 2,478
70 0 0 52 54 -2 2,476
71 0 0 52 53 -1 2,474
72 0 0 52 52 -1 2,473
73 0 0 52 52 0 2,473
74 0 0 52 52 0 2,473
75 0 0 52 52 0 2,473
76 0 0 52 52 0 2,473
77 0 0 52 52 0 2,473
78 0 0 52 52 0 2,473
79 0 0 52 52 0 2,473
80 0 0 52 52 0 2,473
81 0 0 52 52 0 2,473
82 0 0 52 52 0 2,473
83 0 0 52 52 0 2,473
84 0 0 52 52 0 2,473
85 0 0 52 52 0 2,473
86 0 0 52 52 0 2,473
87 0 0 52 52 0 2,474
88 0 0 52 52 0 2,474
89 0 0 52 52 0 2,474
90 0 0 52 52 0 2,474
91 0 0 52 52 0 2,474
92 0 0 52 52 0 2,474
93 0 0 52 52 0 2,474
94 0 0 52 52 0 2,474
95 0 0 52 52 0 2,474
96 0 0 52 52 0 2,474
97 0 0 52 52 0 2,474
98 0 0 52 52 0 2,474
99 0 0 52 52 0 2,474

100 0 0 52 52 0 2,474
101 0 0 52 52 0 2,474
102 0 0 52 52 0 2,474
103 0 0 52 52 0 2,474
104 0 0 52 52 0 2,474
105 0 0 52 52 0 2,474
106 0 0 52 52 0 2,474
107 0 0 52 52 0 2,474
108 0 0 52 52 0 2,474
109 0 0 52 52 0 2,474
110 0 0 52 52 0 2,474
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Table M-21. FP 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 52 52 0 2,474
112 0 0 52 52 0 2,474
113 0 0 52 52 0 2,474
114 0 0 52 52 0 2,475
115 0 0 52 52 0 2,475
116 0 0 52 52 0 2,475
117 0 0 52 52 0 2,475
118 0 0 52 52 0 2,475
119 0 0 52 52 0 2,475
120 0 0 52 52 0 2,475
121 0 0 52 52 0 2,475
122 0 0 52 52 0 2,475
123 0 0 52 52 0 2,475
124 0 0 52 52 0 2,475
125 0 0 52 52 0 2,475

Note:
1.  Highlighted value indicates emissions expected through the end of the project.



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\
FP_GHG-inventory.xlsx Page 1 of 3 9/29/2010

Table M-22. GHG Emissions from Floodplain (FP) Alternative 4.
[121,000 cy of soil removed over 72 acre area, 5-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION/MAINTENANCE OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 184 50 9,200 93 0.00026 0.00028 93 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D 
Dump Truck (20 ton ) 505 50 25,300 260 0.00072 0.00076 260 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation
Water Truck
(operation - for dust control)

941 50 47,100 478 0.0122 0.0273 482 construction

TOTAL EMISSIONS 840

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION OF FLOODPLAIN SOILS (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck
(Excavators) 7 50 350 4.0 0.000010 0.000011 4.0 transportation

Flatbed Truck
(Front-End Loader) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation

Cargo Truck 1 50 50 1.0 0.0000014 0.0000015 1.0 transportation
ON SITE EXCAVATION ACTIVITIES
Excavator - Removal 941 50 47,100 478 0.0122 0.0273 482 construction
Dump Truck 1,883 50 94,000 950 0.0244 0.055 960 construction
Excavator - Loading 941 50 47,100 478 0.0122 0.0273 482 construction
MATERIAL HANDLING IN STAGING AREA 
Front-End Loader 941 50 47,100 478 0.0122 0.0273 482 construction
Water Pump 941 50 47,100 478 0.0122 0.0273 482 construction

TOTAL EMISSIONS 2,900
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Table M-22. GHG Emissions from Floodplain (FP) Alternative 4.
[121,000 cy of soil removed over 72 acre area, 5-yr duration]

SEE NOTES PRECEDING TABLE M-18

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO PLACEMENT OF BACKFILL MATERIAL (TRANSPORTATION TO SITE/PLACEMENT/COMPACTION/GRADING)
[NOTE: Emissions from excavating backfill material from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE  (return trips included)
Dump Truck (16 ton ) 2,228 50 111,000 1,130 0.00315 0.00335 1,131 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
ON SITE BACKFILL ACTIVITIES
Excavator - Fill 518 50 25,900 260 0.0067 0.0150 260 construction
Front-End Loader 518 50 25,900 260 0.0067 0.0150 260 construction
Dump Truck (16 ton ) 1,035 50 51,800 530 0.0135 0.0300 530 construction

TOTAL EMISSIONS 2,190
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 360 4.0 0.000010 0.000011 4.0 NA (restoration)

Tri-axe truck 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
Utility Vehicle 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck or trailer 6 50 300 3.0 0.0000085 0.0000091 3.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck or trailer 59 50 2,950 30.0 0.000084 0.000089 30.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 482 50 24,100 245 0.0063 0.0140 247 NA (restoration)
Dozer 798 50 39,900 405 0.0104 0.0231 409 NA (restoration)
Disc Sparrow 98 50 4,900 50 0.0013 0.0028 50 NA (restoration)
Spreader 111 50 5,600 57 0.0015 0.0032 58 NA (restoration)
Tri-axe truck 101 50 5,050 51 0.0013 0.0029 51 NA (restoration)
Utility Vehicle 2,397 50 120,000 1,220 0.0312 0.0696 1,231 NA (restoration)

TOTAL EMISSIONS 2,100
* NA - not applicable
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Table M-22. GHG Emissions from Floodplain (FP) Alternative 4.
[121,000 cy of soil removed over 72 acre area, 5-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
   ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL), EXCAVATION OF BACKFILL MATERIAL FROM BORROW PIT, AND DIESEL FUEL REFINING 

Quantity of gravel material 
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit3

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of backfill 
materials required 

(CY)

Pounds of CO2-eq 
emitted per ton of 
backfill material 

excavted from borrow 
pit (assumes 1.5 ton/CY 

backfill) 4

Tonnes of CO2-eq 
emitted from backfill 
excavation activities

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined5

Tonnes of CO2-eq 
emitted from diesel 

refining

13,992 5.72 36 133,100 4.94 450 783,970 3.673 1,310

  ►DUE TO EXCAVATION OF SAND FROM BORROW PIT

Quantity of sand required 
for use in lining stockpile 

areas (tons)

Pounds of CO2-eq 
emitted per ton 
sand excavated 

from borrow pit6

Tonnes of CO2-eq 
emitted from sand 

excavation activities

2,058 4.94 4.6

1,800Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-23. FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 10,538
1 10,262 275 27 50 252 252
2 9,748 515 53 99 469 721
3 9,025 723 80 148 655 1,376
4 8,121 904 106 196 814 2,190
5 7,060 1,061 133 245 949 3,139
6 6,138 922 133 243 812 3,952
7 5,336 802 133 241 693 4,645
8 4,639 697 133 240 590 5,236
9 4,033 606 133 238 501 5,736

10 3,506 527 133 237 423 6,160
11 3,048 458 133 235 356 6,516
12 2,650 398 133 233 298 6,814
13 2,304 346 133 232 247 7,061
14 2,003 301 133 230 204 7,265
15 1,741 262 133 229 166 7,431
16 1,514 227 133 227 134 7,564
17 1,316 198 133 225 105 7,670
18 1,144 172 133 224 81 7,751
19 994 149 133 222 60 7,811
20 865 130 133 221 42 7,854
21 752 113 133 219 27 7,881
22 653 98 133 217 14 7,895
23 568 85 133 216 3 7,898
24 494 74 133 214 -7 7,891
25 429 65 133 212 -15 7,876
26 373 56 133 211 -22 7,854
27 324 49 133 209 -27 7,827
28 282 42 133 208 -32 7,794
29 245 37 133 206 -36 7,758
30 213 32 133 204 -39 7,719
31 185 28 133 203 -42 7,677
32 161 24 133 201 -44 7,633
33 140 21 133 200 -46 7,588
34 122 18 133 198 -47 7,541
35 106 16 133 196 -47 7,493
36 92 14 133 195 -48 7,446
37 80 12 133 193 -48 7,397
38 70 10 133 192 -48 7,349
39 60 9 133 190 -48 7,302
40 53 8 133 188 -47 7,254
41 46 7 133 187 -47 7,207
42 40 6 133 185 -46 7,161
43 35 5 133 184 -45 7,116
44 30 5 133 182 -44 7,072
45 26 4 133 180 -43 7,028
46 23 3 133 179 -42 6,986
47 20 3 133 177 -41 6,945
48 17 3 133 175 -40 6,905
49 15 2 133 174 -39 6,867
50 13 2 133 172 -37 6,829
51 11 2 133 171 -36 6,793
52 10 1 133 169 -35 6,759
53 9 1 133 167 -33 6,726
54 7 1 133 166 -32 6,694
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Table M-23. FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 6 1 133 164 -30 6,664
56 6 1 133 163 -29 6,635
57 5 1 133 161 -27 6,608
58 4 1 133 159 -26 6,582
59 4 1 133 158 -24 6,558
60 3 0 133 156 -23 6,535
61 3 0 133 155 -21 6,514
62 2 0 133 153 -20 6,495
63 2 0 133 151 -18 6,477
64 2 0 133 150 -16 6,460
65 2 0 133 148 -15 6,446
66 1 0 133 147 -13 6,432
67 1 0 133 145 -12 6,421
68 1 0 133 143 -10 6,411
69 1 0 133 142 -9 6,402
70 1 0 133 140 -7 6,395
71 1 0 133 138 -5 6,390
72 1 0 133 137 -4 6,386
73 1 0 133 135 -2 6,384
74 0 0 133 134 -1 6,382
75 0 0 133 134 0 6,382
76 0 0 133 133 0 6,382
77 0 0 133 133 0 6,382
78 0 0 133 133 0 6,382
79 0 0 133 133 0 6,382
80 0 0 133 133 0 6,383
81 0 0 133 133 0 6,383
82 0 0 133 133 0 6,383
83 0 0 133 133 0 6,383
84 0 0 133 133 0 6,383
85 0 0 133 133 0 6,383
86 0 0 133 133 0 6,383
87 0 0 133 133 0 6,383
88 0 0 133 133 0 6,383
89 0 0 133 133 0 6,384
90 0 0 133 133 0 6,384
91 0 0 133 133 0 6,384
92 0 0 133 133 0 6,384
93 0 0 133 133 0 6,384
94 0 0 133 133 0 6,384
95 0 0 133 133 0 6,384
96 0 0 133 133 0 6,384
97 0 0 133 133 0 6,384
98 0 0 133 133 0 6,384
99 0 0 133 133 0 6,385

100 0 0 133 133 0 6,385
101 0 0 133 133 0 6,385
102 0 0 133 133 0 6,385
103 0 0 133 133 0 6,385
104 0 0 133 133 0 6,385
105 0 0 133 133 0 6,385
106 0 0 133 133 0 6,385
107 0 0 133 133 0 6,385
108 0 0 133 133 0 6,385
109 0 0 133 133 0 6,385
110 0 0 133 133 0 6,386
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Table M-23. FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 133 133 0 6,386
112 0 0 133 133 0 6,386
113 0 0 133 133 0 6,386
114 0 0 133 133 0 6,386
115 0 0 133 133 0 6,386
116 0 0 133 133 0 6,386
117 0 0 133 133 0 6,386
118 0 0 133 133 0 6,386
119 0 0 133 133 0 6,386
120 0 0 133 133 0 6,386
121 0 0 133 133 0 6,387
122 0 0 133 133 0 6,387
123 0 0 133 133 0 6,387
124 0 0 133 133 0 6,387
125 0 0 133 133 0 6,387

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-24. GHG Emissions from Floodplain (FP) Alternative 5.
[104,000 cy of soil removed over 63 acre area, 4-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION/MAINTENANCE OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 176 50 8,800 89 0.00025 0.00027 89 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D 
Dump Truck (20 ton ) 485 50 24,300 250 0.00069 0.00073 250 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation
Water Truck
(operation - for dust control)

831 50 41,600 422 0.0108 0.0241 426 construction

TOTAL EMISSIONS 770

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION OF FLOODPLAIN SOILS (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck
(Excavators) 7 50 350 4.0 0.000010 0.000011 4.0 transportation

Flatbed Truck
(Front-End Loader) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation

Cargo Truck 1 50 50 1.0 0.0000014 0.0000015 1.0 transportation
ON SITE EXCAVATION ACTIVITIES
Excavator - Removal 831 50 41,600 422 0.0108 0.0241 426 construction
Dump Truck 1,662 50 83,000 840 0.0216 0.048 850 construction
Excavator - Loading 831 50 41,600 422 0.0108 0.0241 426 construction
MATERIAL HANDLING IN STAGING AREA 
Front-End Loader 831 50 41,600 422 0.0108 0.0241 426 construction
Water Pump 831 50 41,600 422 0.0108 0.0241 426 construction

TOTAL EMISSIONS 2,570
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Table M-24. GHG Emissions from Floodplain (FP) Alternative 5.
[104,000 cy of soil removed over 63 acre area, 4-yr duration]

SEE NOTES PRECEDING TABLE M-18

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO PLACEMENT OF BACKFILL MATERIAL (TRANSPORTATION TO SITE/PLACEMENT/COMPACTION/GRADING)
[NOTE: Emissions from excavating backfill material from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE  (return trips included)
Dump Truck (16 ton ) 1,915 50 96,000 970 0.00273 0.00290 971 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
ON SITE BACKFILL ACTIVITIES
Excavator - Fill 457 50 22,900 230 0.0060 0.0133 230 construction
Front-End Loader 457 50 22,900 230 0.0060 0.0133 230 construction
Dump Truck (16 ton ) 914 50 45,700 460 0.0119 0.0265 460 construction

TOTAL EMISSIONS 1,900
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 360 4.0 0.000010 0.000011 4.0 NA (restoration)

Tri-axe truck 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
Utility Vehicle 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck or trailer 5 50 250 3.0 0.0000071 0.0000075 3.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck or trailer 66 50 3,300 33.0 0.000094 0.000100 33.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 490 50 24,500 249 0.0064 0.0142 251 NA (restoration)
Dozer 608 50 30,400 309 0.0079 0.0176 312 NA (restoration)
Disc Sparrow 89 50 4,500 46 0.0012 0.0026 46 NA (restoration)
Spreader 91 50 4,600 47 0.0012 0.0027 47 NA (restoration)
Tri-axe truck 91 50 4,550 46 0.0012 0.0026 46 NA (restoration)
Utility Vehicle 1,839 50 92,000 930 0.0239 0.0534 939 NA (restoration)

TOTAL EMISSIONS 1,700
* NA - not applicable
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Table M-24. GHG Emissions from Floodplain (FP) Alternative 5.
[104,000 cy of soil removed over 63 acre area, 4-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
   ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL), EXCAVATION OF BACKFILL MATERIAL FROM BORROW PIT, AND DIESEL FUEL REFINING 

Quantity of gravel material 
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit3

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of backfill 
materials required 

(CY)

Pounds of CO2-eq 
emitted per ton of 
backfill material 

excavted from borrow 
pit (assumes 1.5 ton/CY 

backfill) 4

Tonnes of CO2-eq 
emitted from backfill 
excavation activities

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined5

Tonnes of CO2-eq 
emitted from diesel 

refining

13,502 5.72 35 114,400 4.94 380 678,270 3.673 1,100

  ►DUE TO EXCAVATION OF SAND FROM BORROW PIT

Quantity of sand required 
for use in lining stockpile 

areas (tons)

Pounds of CO2-eq 
emitted per ton 
sand excavated 

from borrow pit6

Tonnes of CO2-eq 
emitted from sand 

excavation activities

1,951 4.94 4.4

1,500Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-25. FP 5 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 8,025
1 7,762 262 25 47 240 240
2 7,273 490 51 94 447 687
3 6,585 688 76 141 623 1,310
4 5,724 860 101 187 775 2,085
5 4,976 748 101 186 663 2,748
6 4,326 650 101 184 567 3,315
7 3,761 565 101 183 483 3,798
8 3,270 491 101 182 411 4,209
9 2,843 427 101 181 348 4,557

10 2,471 371 101 180 293 4,850
11 2,148 323 101 178 246 5,096
12 1,868 281 101 177 205 5,301
13 1,624 244 101 176 169 5,470
14 1,412 212 101 175 139 5,609
15 1,227 184 101 173 112 5,721
16 1,067 160 101 172 89 5,810
17 927 139 101 171 70 5,880
18 806 121 101 170 53 5,933
19 701 105 101 169 38 5,971
20 609 92 101 167 26 5,997
21 530 80 101 166 15 6,011
22 461 69 101 165 6 6,017
23 400 60 101 164 -2 6,015
24 348 52 101 162 -9 6,006
25 303 45 101 161 -14 5,992
26 263 40 101 160 -19 5,973
27 229 34 101 159 -23 5,950
28 199 30 101 158 -26 5,923
29 173 26 101 156 -29 5,894
30 150 23 101 155 -31 5,863
31 131 20 101 154 -33 5,830
32 114 17 101 153 -34 5,796
33 99 15 101 151 -35 5,761
34 86 13 101 150 -36 5,725
35 75 11 101 149 -36 5,688
36 65 10 101 148 -37 5,652
37 56 8 101 146 -37 5,615
38 49 7 101 145 -37 5,578
39 43 6 101 144 -36 5,542
40 37 6 101 143 -36 5,506
41 32 5 101 142 -35 5,471
42 28 4 101 140 -35 5,436
43 24 4 101 139 -34 5,402
44 21 3 101 138 -33 5,368
45 18 3 101 137 -33 5,336
46 16 2 101 135 -32 5,304
47 14 2 101 134 -31 5,273
48 12 2 101 133 -30 5,243
49 11 2 101 132 -29 5,214
50 9 1 101 131 -28 5,186
51 8 1 101 129 -27 5,160
52 7 1 101 128 -26 5,134
53 6 1 101 127 -25 5,109
54 5 1 101 126 -24 5,086



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\Forest CO2 - REVISED CMS.xlsx
Forest CO2 - REVISED CMS.xlsx Page 2 of 3 9/29/2010

Table M-25. FP 5 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 5 1 101 124 -22 5,063
56 4 1 101 123 -21 5,042
57 3 1 101 122 -20 5,022
58 3 0 101 121 -19 5,003
59 3 0 101 120 -18 4,985
60 2 0 101 118 -17 4,968
61 2 0 101 117 -15 4,953
62 2 0 101 116 -14 4,938
63 1 0 101 115 -13 4,925
64 1 0 101 113 -12 4,913
65 1 0 101 112 -11 4,903
66 1 0 101 111 -9 4,893
67 1 0 101 110 -8 4,885
68 1 0 101 109 -7 4,878
69 1 0 101 107 -6 4,872
70 1 0 101 106 -5 4,867
71 0 0 101 105 -3 4,864
72 0 0 101 104 -2 4,862
73 0 0 101 103 -1 4,860
74 0 0 101 102 0 4,860
75 0 0 101 101 0 4,860
76 0 0 101 101 0 4,860
77 0 0 101 101 0 4,860
78 0 0 101 101 0 4,860
79 0 0 101 101 0 4,860
80 0 0 101 101 0 4,860
81 0 0 101 101 0 4,861
82 0 0 101 101 0 4,861
83 0 0 101 101 0 4,861
84 0 0 101 101 0 4,861
85 0 0 101 101 0 4,861
86 0 0 101 101 0 4,861
87 0 0 101 101 0 4,861
88 0 0 101 101 0 4,861
89 0 0 101 101 0 4,861
90 0 0 101 101 0 4,861
91 0 0 101 101 0 4,861
92 0 0 101 101 0 4,861
93 0 0 101 101 0 4,862
94 0 0 101 101 0 4,862
95 0 0 101 101 0 4,862
96 0 0 101 101 0 4,862
97 0 0 101 101 0 4,862
98 0 0 101 101 0 4,862
99 0 0 101 101 0 4,862

100 0 0 101 101 0 4,862
101 0 0 101 101 0 4,862
102 0 0 101 101 0 4,862
103 0 0 101 101 0 4,862
104 0 0 101 101 0 4,862
105 0 0 101 101 0 4,862
106 0 0 101 101 0 4,862
107 0 0 101 101 0 4,863
108 0 0 101 101 0 4,863
109 0 0 101 101 0 4,863
110 0 0 101 101 0 4,863
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Table M-25. FP 5 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 101 101 0 4,863
112 0 0 101 101 0 4,863
113 0 0 101 101 0 4,863
114 0 0 101 101 0 4,863
115 0 0 101 101 0 4,863
116 0 0 101 101 0 4,863
117 0 0 101 101 0 4,863
118 0 0 101 101 0 4,863
119 0 0 101 101 0 4,863
120 0 0 101 101 0 4,863
121 0 0 101 101 0 4,864
122 0 0 101 101 0 4,864
123 0 0 101 101 0 4,864
124 0 0 101 101 0 4,864
125 0 0 101 101 0 4,864

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-26. GHG Emissions from Floodplain (FP) Alternative 6.
[320,000 cy of soil removed over 197 acre area, 13-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION/MAINTENANCE OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 291 50 14,600 148 0.00041 0.00044 148 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D 
Dump Truck (20 ton ) 806 50 40,300 410 0.00114 0.00122 410 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation
Water Truck
(operation - for dust control)

2,572 50 128,600 1,305 0.0334 0.0746 1,317 construction

TOTAL EMISSIONS 1,880

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION OF FLOODPLAIN SOILS (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck
(Excavators) 7 50 350 4.0 0.000010 0.000011 4.0 transportation

Flatbed Truck
(Front-End Loader) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation

Cargo Truck 1 50 50 1.0 0.0000014 0.0000015 1.0 transportation
ON SITE EXCAVATION ACTIVITIES
Excavator - Removal 2,572 50 128,600 1,305 0.0334 0.0746 1,317 construction
Dump Truck 5,144 50 257,000 2,610 0.0668 0.149 2,630 construction
Excavator - Loading 2,572 50 128,600 1,305 0.0334 0.0746 1,317 construction
MATERIAL HANDLING IN STAGING AREA 
Front-End Loader 2,572 50 128,600 1,305 0.0334 0.0746 1,317 construction
Water Pump 2,572 50 128,600 1,305 0.0334 0.0746 1,317 construction

TOTAL EMISSIONS 7,910
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Table M-26. GHG Emissions from Floodplain (FP) Alternative 6.
[320,000 cy of soil removed over 197 acre area, 13-yr duration]

SEE NOTES PRECEDING TABLE M-18

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO PLACEMENT OF BACKFILL MATERIAL (TRANSPORTATION TO SITE/PLACEMENT/COMPACTION/GRADING)
[NOTE: Emissions from excavating backfill material from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE  (return trips included)
Dump Truck (16 ton ) 5,893 50 295,000 2,990 0.00838 0.00890 2,993 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
ON SITE BACKFILL ACTIVITIES
Excavator - Fill 1,415 50 70,800 720 0.0184 0.0411 730 construction
Front-End Loader 1,415 50 70,800 720 0.0184 0.0411 730 construction
Dump Truck (16 ton ) 2,829 50 141,500 1,440 0.0368 0.0821 1,450 construction

TOTAL EMISSIONS 5,910
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 360 4.0 0.000010 0.000011 4.0 NA (restoration)

Tri-axe truck 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
Utility Vehicle 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck or trailer 12 50 600 6.0 0.0000170 0.0000181 6.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck or trailer 150 50 7,500 76.0 0.000213 0.000226 76.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 1,271 50 63,600 646 0.0165 0.0369 652 NA (restoration)
Dozer 1,548 50 77,400 786 0.0201 0.0449 793 NA (restoration)
Disc Sparrow 220 50 11,000 112 0.0029 0.0064 113 NA (restoration)
Spreader 228 50 11,400 116 0.0030 0.0066 117 NA (restoration)
Tri-axe truck 223 50 11,150 113 0.0029 0.0065 114 NA (restoration)
Utility Vehicle 4,587 50 229,000 2,320 0.0595 0.1328 2,341 NA (restoration)

TOTAL EMISSIONS 4,200
* NA - not applicable
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Table M-26. GHG Emissions from Floodplain (FP) Alternative 6.
[320,000 cy of soil removed over 197 acre area, 13-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
   ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL), EXCAVATION OF BACKFILL MATERIAL FROM BORROW PIT, AND DIESEL FUEL REFINING 

Quantity of gravel material 
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit3

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of backfill 
materials required 

(CY)

Pounds of CO2-eq 
emitted per ton of 
backfill material 

excavted from borrow 
pit (assumes 1.5 ton/CY 

backfill) 4

Tonnes of CO2-eq 
emitted from backfill 
excavation activities

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined5

Tonnes of CO2-eq 
emitted from diesel 

refining

22,371 5.72 58 352,000 4.94 1,200 1,947,220 3.673 3,200

  ►DUE TO EXCAVATION OF SAND FROM BORROW PIT

Quantity of sand required 
for use in lining stockpile 

areas (tons)

Pounds of CO2-eq 
emitted per ton 
sand excavated 

from borrow pit6

Tonnes of CO2-eq 
emitted from sand 

excavation activities

3,301 4.94 7.4

4,500Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-27. FP 6 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 21,714
1 21,496 218 21 39 200 200
2 21,088 408 42 78 372 572
3 20,515 573 63 117 519 1,091
4 19,799 716 84 156 645 1,736
5 18,958 841 105 194 752 2,488
6 18,009 949 127 232 844 3,332
7 16,966 1,043 148 270 921 4,253
8 15,840 1,125 169 307 987 5,240
9 14,644 1,197 190 344 1,042 6,282

10 13,385 1,258 211 381 1,088 7,370
11 12,073 1,312 232 418 1,126 8,496
12 10,714 1,359 253 455 1,157 9,654
13 9,314 1,400 274 491 1,183 10,836
14 8,097 1,217 274 488 1,003 11,840
15 7,040 1,058 274 484 848 12,688
16 6,120 920 274 481 713 13,401
17 5,320 800 274 478 596 13,997
18 4,625 695 274 474 495 14,492
19 4,021 604 274 471 407 14,899
20 3,496 525 274 468 332 15,231
21 3,039 457 274 464 266 15,497
22 2,642 397 274 461 210 15,707
23 2,297 345 274 458 162 15,869
24 1,997 300 274 454 120 15,989
25 1,736 261 274 451 84 16,073
26 1,509 227 274 448 53 16,126
27 1,312 197 274 444 27 16,153
28 1,141 171 274 441 4 16,157
29 992 149 274 438 -15 16,142
30 862 130 274 435 -31 16,112
31 749 113 274 431 -44 16,067
32 652 98 274 428 -56 16,011
33 566 85 274 425 -65 15,946
34 492 74 274 421 -73 15,873
35 428 64 274 418 -79 15,793
36 372 56 274 415 -85 15,709
37 324 49 274 411 -89 15,620
38 281 42 274 408 -92 15,529
39 245 37 274 405 -94 15,435
40 213 32 274 401 -95 15,340
41 185 28 274 398 -96 15,244
42 161 24 274 395 -96 15,147
43 140 21 274 391 -96 15,051
44 121 18 274 388 -96 14,955
45 106 16 274 385 -95 14,860
46 92 14 274 381 -94 14,767
47 80 12 274 378 -92 14,675
48 69 10 274 375 -90 14,585
49 60 9 274 372 -88 14,496
50 52 8 274 368 -86 14,410
51 46 7 274 365 -84 14,326
52 40 6 274 362 -81 14,245
53 34 5 274 358 -79 14,166
54 30 4 274 355 -76 14,089
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Table M-27. FP 6 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 26 4 274 352 -74 14,016
56 23 3 274 348 -71 13,945
57 20 3 274 345 -68 13,877
58 17 3 274 342 -65 13,812
59 15 2 274 338 -62 13,750
60 13 2 274 335 -59 13,691
61 11 2 274 332 -56 13,635
62 10 1 274 328 -53 13,583
63 8 1 274 325 -50 13,533
64 7 1 274 322 -47 13,486
65 6 1 274 318 -43 13,443
66 6 1 274 315 -40 13,403
67 5 1 274 312 -37 13,366
68 4 1 274 309 -34 13,332
69 4 1 274 305 -31 13,302
70 3 0 274 302 -27 13,274
71 3 0 274 299 -24 13,250
72 2 0 274 295 -21 13,229
73 2 0 274 292 -18 13,212
74 2 0 274 289 -15 13,197
75 2 0 274 287 -12 13,185
76 1 0 274 284 -10 13,175
77 1 0 274 282 -8 13,167
78 1 0 274 280 -6 13,162
79 1 0 274 278 -4 13,158
80 1 0 274 277 -3 13,155
81 1 0 274 276 -2 13,153
82 1 0 274 275 -1 13,152
83 1 0 274 274 0 13,152
84 0 0 274 274 0 13,152
85 0 0 274 274 0 13,152
86 0 0 274 274 0 13,153
87 0 0 274 274 0 13,153
88 0 0 274 274 0 13,153
89 0 0 274 274 0 13,153
90 0 0 274 274 0 13,154
91 0 0 274 274 0 13,154
92 0 0 274 274 0 13,154
93 0 0 274 274 0 13,154
94 0 0 274 274 0 13,154
95 0 0 274 274 0 13,155
96 0 0 274 274 0 13,155
97 0 0 274 274 0 13,155
98 0 0 274 274 0 13,155
99 0 0 274 274 0 13,155

100 0 0 274 274 0 13,156
101 0 0 274 274 0 13,156
102 0 0 274 274 0 13,156
103 0 0 274 274 0 13,156
104 0 0 274 274 0 13,156
105 0 0 274 274 0 13,157
106 0 0 274 274 0 13,157
107 0 0 274 274 0 13,157
108 0 0 274 274 0 13,157
109 0 0 274 274 0 13,157
110 0 0 274 274 0 13,158
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Table M-27. FP 6 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 274 274 0 13,158
112 0 0 274 274 0 13,158
113 0 0 274 274 0 13,158
114 0 0 274 274 0 13,158
115 0 0 274 274 0 13,159
116 0 0 274 274 0 13,159
117 0 0 274 274 0 13,159
118 0 0 274 274 0 13,159
119 0 0 274 274 0 13,159
120 0 0 274 274 0 13,160
121 0 0 274 274 0 13,160
122 0 0 274 274 0 13,160
123 0 0 274 274 0 13,160
124 0 0 274 274 0 13,160
125 0 0 274 274 0 13,161

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-28. GHG Emissions from Floodplain (FP) Alternative 7.
[631,000 cy of soil removed over 387 acre area, 24-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION/MAINTENANCE OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 454 50 22,700 230 0.00064 0.00069 230 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D 
Dump Truck (20 ton ) 1,258 50 62,900 640 0.00179 0.00190 641 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation
Water Truck
(operation - for dust control)

4,823 50 241,200 2,448 0.0627 0.1399 2,470 construction

TOTAL EMISSIONS 3,340

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION OF FLOODPLAIN SOILS (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck
(Excavators) 7 50 350 4.0 0.000010 0.000011 4.0 transportation

Flatbed Truck
(Front-End Loader) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation

Cargo Truck 1 50 50 1.0 0.0000014 0.0000015 1.0 transportation
ON SITE EXCAVATION ACTIVITIES
Excavator - Removal 4,823 50 241,200 2,448 0.0627 0.1399 2,470 construction
Dump Truck 9,646 50 482,000 4,890 0.1253 0.280 4,930 construction
Excavator - Loading 4,823 50 241,200 2,448 0.0627 0.1399 2,470 construction
MATERIAL HANDLING IN STAGING AREA 
Front-End Loader 4,823 50 241,200 2,448 0.0627 0.1399 2,470 construction
Water Pump 4,823 50 241,200 2,448 0.0627 0.1399 2,470 construction

TOTAL EMISSIONS 14,820
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Table M-28. GHG Emissions from Floodplain (FP) Alternative 7.
[631,000 cy of soil removed over 387 acre area, 24-yr duration]

SEE NOTES PRECEDING TABLE M-18

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO PLACEMENT OF BACKFILL MATERIAL (TRANSPORTATION TO SITE/PLACEMENT/COMPACTION/GRADING)
[NOTE: Emissions from excavating backfill material from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE  (return trips included)
Dump Truck (16 ton ) 11,620 50 581,000 5,900 0.01650 0.01753 5,905 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
ON SITE BACKFILL ACTIVITIES
Excavator - Fill 2,653 50 132,700 1,350 0.0345 0.0770 1,360 construction
Front-End Loader 2,653 50 132,700 1,350 0.0345 0.0770 1,360 construction
Dump Truck (16 ton ) 5,305 50 265,300 2,690 0.0690 0.1539 2,710 construction

TOTAL EMISSIONS 11,340
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 360 4.0 0.000010 0.000011 4.0 NA (restoration)

Tri-axe truck 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
Utility Vehicle 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck or trailer 23 50 1,150 12.0 0.0000327 0.0000347 12.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck or trailer 301 50 15,050 153.0 0.000427 0.000454 153.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 1,981 50 99,100 1,006 0.0258 0.0575 1,015 NA (restoration)
Dozer 2,817 50 140,900 1,430 0.0366 0.0817 1,443 NA (restoration)
Disc Sparrow 398 50 19,900 202 0.0052 0.0115 204 NA (restoration)
Spreader 406 50 20,300 206 0.0053 0.0118 208 NA (restoration)
Tri-axe truck 406 50 20,300 206 0.0053 0.0118 208 NA (restoration)
Utility Vehicle 8,061 50 403,000 4,090 0.1048 0.2337 4,127 NA (restoration)

TOTAL EMISSIONS 7,400
* NA - not applicable
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Table M-28. GHG Emissions from Floodplain (FP) Alternative 7.
[631,000 cy of soil removed over 387 acre area, 24-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
   ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL), EXCAVATION OF BACKFILL MATERIAL FROM BORROW PIT, AND DIESEL FUEL REFINING 

Quantity of gravel material 
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit3

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of backfill 
materials required 

(CY)

Pounds of CO2-eq 
emitted per ton of 
backfill material 

excavted from borrow 
pit (assumes 1.5 ton/CY 

backfill) 4

Tonnes of CO2-eq 
emitted from backfill 
excavation activities

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined5

Tonnes of CO2-eq 
emitted from diesel 

refining

34,434 5.72 89 694,100 4.94 2,300 3,607,570 3.673 6,010

  ►DUE TO EXCAVATION OF SAND FROM BORROW PIT

Quantity of sand required 
for use in lining stockpile 

areas (tons)

Pounds of CO2-eq 
emitted per ton 
sand excavated 

from borrow pit6

Tonnes of CO2-eq 
emitted from sand 

excavation activities

5,687 4.94 13

8,410Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-29. FP 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 37,601
1 37,397 205 20 37 188 188
2 37,014 383 40 74 348 536
3 36,477 537 59 110 486 1,022
4 35,805 672 79 147 604 1,627
5 35,016 789 99 183 705 2,331
6 34,126 890 119 219 790 3,122
7 33,147 979 138 254 863 3,985
8 32,092 1,056 158 290 924 4,909
9 30,969 1,122 178 325 975 5,884

10 29,789 1,180 198 360 1,018 6,902
11 28,558 1,231 218 395 1,054 7,956
12 27,283 1,275 237 429 1,083 9,039
13 25,971 1,313 257 463 1,107 10,146
14 24,625 1,346 277 497 1,126 11,271
15 23,250 1,375 297 531 1,141 12,412
16 21,850 1,400 317 565 1,152 13,564
17 20,428 1,422 336 598 1,160 14,724
18 18,987 1,441 356 631 1,166 15,890
19 17,530 1,457 376 664 1,169 17,059
20 16,059 1,471 396 696 1,171 18,230
21 14,575 1,484 415 728 1,171 19,401
22 13,080 1,495 435 761 1,169 20,570
23 11,576 1,504 455 792 1,167 21,737
24 10,064 1,512 475 824 1,163 22,900
25 8,749 1,315 475 818 971 23,871
26 7,606 1,143 475 813 805 24,676
27 6,612 994 475 807 661 25,338
28 5,748 864 475 801 537 25,875
29 4,997 751 475 796 430 26,305
30 4,345 653 475 790 338 26,643
31 3,777 568 475 784 258 26,901
32 3,284 493 475 778 190 27,091
33 2,855 429 475 773 131 27,222
34 2,482 373 475 767 81 27,303
35 2,157 324 475 761 38 27,341
36 1,876 282 475 755 1 27,342
37 1,631 245 475 750 -30 27,313
38 1,418 213 475 744 -56 27,257
39 1,232 185 475 738 -78 27,178
40 1,071 161 475 732 -97 27,082
41 931 140 475 727 -112 26,970
42 810 122 475 721 -124 26,846
43 704 106 475 715 -135 26,711
44 612 92 475 709 -143 26,568
45 532 80 475 704 -149 26,419
46 463 70 475 698 -154 26,266
47 402 60 475 692 -157 26,109
48 350 53 475 686 -159 25,949
49 304 46 475 681 -160 25,789
50 264 40 475 675 -160 25,629
51 230 35 475 669 -160 25,469
52 200 30 475 663 -159 25,310
53 174 26 475 658 -157 25,153
54 151 23 475 652 -155 24,999
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Table M-29. FP 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 131 20 475 646 -152 24,847
56 114 17 475 641 -149 24,698
57 99 15 475 635 -145 24,553
58 86 13 475 629 -141 24,412
59 75 11 475 623 -137 24,274
60 65 10 475 618 -133 24,141
61 57 9 475 612 -129 24,013
62 49 7 475 606 -124 23,889
63 43 6 475 600 -119 23,770
64 37 6 475 595 -114 23,656
65 32 5 475 589 -109 23,546
66 28 4 475 583 -104 23,442
67 24 4 475 577 -99 23,343
68 21 3 475 572 -94 23,250
69 18 3 475 566 -88 23,161
70 16 2 475 560 -83 23,078
71 14 2 475 554 -78 23,001
72 12 2 475 549 -72 22,929
73 11 2 475 543 -67 22,862
74 9 1 475 537 -61 22,801
75 8 1 475 532 -56 22,745
76 7 1 475 527 -51 22,694
77 6 1 475 522 -46 22,648
78 5 1 475 517 -42 22,606
79 5 1 475 513 -37 22,569
80 4 1 475 509 -33 22,535
81 3 1 475 505 -30 22,506
82 3 0 475 501 -26 22,480
83 3 0 475 498 -22 22,457
84 2 0 475 494 -19 22,438
85 2 0 475 491 -16 22,422
86 2 0 475 489 -14 22,408
87 1 0 475 486 -11 22,397
88 1 0 475 484 -9 22,388
89 1 0 475 482 -7 22,381
90 1 0 475 480 -5 22,375
91 1 0 475 479 -4 22,372
92 1 0 475 477 -2 22,369
93 1 0 475 476 -1 22,368
94 1 0 475 475 -1 22,367
95 0 0 475 475 0 22,367
96 0 0 475 475 0 22,367
97 0 0 475 474 0 22,368
98 0 0 475 474 0 22,368
99 0 0 475 474 0 22,369

100 0 0 475 474 0 22,369
101 0 0 475 474 0 22,369
102 0 0 475 474 0 22,370
103 0 0 475 474 0 22,370
104 0 0 475 474 0 22,370
105 0 0 475 474 0 22,371
106 0 0 475 474 0 22,371
107 0 0 475 474 0 22,371
108 0 0 475 474 0 22,372
109 0 0 475 474 0 22,372
110 0 0 475 474 0 22,372
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Table M-29. FP 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 475 474 0 22,373
112 0 0 475 474 0 22,373
113 0 0 475 474 0 22,373
114 0 0 475 474 0 22,374
115 0 0 475 474 0 22,374
116 0 0 475 474 0 22,374
117 0 0 475 474 0 22,375
118 0 0 475 474 0 22,375
119 0 0 475 474 0 22,375
120 0 0 475 474 0 22,376
121 0 0 475 474 0 22,376
122 0 0 475 474 0 22,377
123 0 0 475 474 0 22,377
124 0 0 475 474 0 22,377
125 0 0 475 474 0 22,378

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-30. GHG Emissions from Floodplain (FP) Alternative 8.
[177,000 cy of soil removed over 108 acre area, 7-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION/MAINTENANCE OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 162 50 8,100 82 0.00023 0.00024 82 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D 
Dump Truck (20 ton ) 562 50 28,100 290 0.00080 0.00085 290 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation
Water Truck
(operation - for dust control)

1,412 50 70,600 717 0.0184 0.0409 724 construction

TOTAL EMISSIONS 1,100

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION OF FLOODPLAIN SOILS (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck
(Excavators) 7 50 350 4.0 0.000010 0.000011 4.0 transportation

Flatbed Truck
(Front-End Loader) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation

Cargo Truck 1 50 50 1.0 0.0000014 0.0000015 1.0 transportation
ON SITE EXCAVATION ACTIVITIES
Excavator - Removal 1,412 50 70,600 717 0.0184 0.0409 724 construction
Dump Truck 2,824 50 141,000 1,430 0.0367 0.082 1,440 construction
Excavator - Loading 1,412 50 70,600 717 0.0184 0.0409 724 construction
MATERIAL HANDLING IN STAGING AREA 
Front-End Loader 1,412 50 70,600 717 0.0184 0.0409 724 construction
Water Pump 1,412 50 70,600 717 0.0184 0.0409 724 construction

TOTAL EMISSIONS 4,350
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Table M-30. GHG Emissions from Floodplain (FP) Alternative 8.
[177,000 cy of soil removed over 108 acre area, 7-yr duration]

SEE NOTES PRECEDING TABLE M-18

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO PLACEMENT OF BACKFILL MATERIAL (TRANSPORTATION TO SITE/PLACEMENT/COMPACTION/GRADING)
[NOTE: Emissions from excavating backfill material from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
Dump Truck (16 ton ) 3,259 50 163,000 1,650 0.00463 0.00492 1,652 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
ON SITE BACKFILL ACTIVITIES
Excavator - Fill 777 50 38,900 390 0.0101 0.0226 390 construction
Front-End Loader 777 50 38,900 390 0.0101 0.0226 390 construction
Dump Truck (16 ton ) 1,553 50 77,700 790 0.0202 0.0451 800 construction

TOTAL EMISSIONS 3,240
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 360 4.0 0.000010 0.000011 4.0 NA (restoration)

Tri-axe truck 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
Utility Vehicle 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck or trailer 7 50 350 4.0 0.0000099 0.0000106 4.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck or trailer 90 50 4,500 46.0 0.000128 0.000136 46.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 707 50 35,400 359 0.0092 0.0205 362 NA (restoration)
Dozer 1,033 50 51,700 525 0.0134 0.0300 530 NA (restoration)
Disc Sparrow 135 50 6,800 69 0.0018 0.0039 70 NA (restoration)
Spreader 148 50 7,400 75 0.0019 0.0043 76 NA (restoration)
Tri-axe truck 141 50 7,050 72 0.0018 0.0041 73 NA (restoration)
Utility Vehicle 3,280 50 164,000 1,660 0.0426 0.0951 1,675 NA (restoration)

TOTAL EMISSIONS 2,800
* NA - not applicable
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Table M-30. GHG Emissions from Floodplain (FP) Alternative 8.
[177,000 cy of soil removed over 108 acre area, 7-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
   ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL), EXCAVATION OF BACKFILL MATERIAL FROM BORROW PIT, AND DIESEL FUEL REFINING 

Quantity of gravel material 
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit3

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of backfill 
materials required 

(CY)

Pounds of CO2-eq 
emitted per ton of 
backfill material 

excavted from borrow 
pit (assumes 1.5 ton/CY 

backfill) 4

Tonnes of CO2-eq 
emitted from backfill 
excavation activities

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined5

Tonnes of CO2-eq 
emitted from diesel 

refining

12,684 5.72 33 194,700 4.94 650 1,128,470 3.673 1,900

  ►DUE TO EXCAVATION OF SAND FROM BORROW PIT

Quantity of sand required 
for use in lining stockpile 

areas (tons)

Pounds of CO2-eq 
emitted per ton 
sand excavated 

from borrow pit6

Tonnes of CO2-eq 
emitted from sand 

excavation activities

1,243 4.94 2.8

2,600Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-31. FP 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 12,637
1 12,401 236 23 42 216 216
2 11,960 441 46 85 402 618
3 11,341 619 68 127 561 1,179
4 10,567 774 91 168 697 1,876
5 9,658 909 114 210 813 2,689
6 8,632 1,026 137 251 912 3,601
7 7,505 1,128 160 291 996 4,597
8 6,524 980 160 290 850 5,447
9 5,672 852 160 288 724 6,172

10 4,931 741 160 286 615 6,787
11 4,287 644 160 284 520 7,307
12 3,727 560 160 282 438 7,744
13 3,240 487 160 280 367 8,111
14 2,817 423 160 278 305 8,416
15 2,449 368 160 276 251 8,667
16 2,129 320 160 274 205 8,873
17 1,851 278 160 272 165 9,038
18 1,609 242 160 270 131 9,169
19 1,399 210 160 268 101 9,270
20 1,216 183 160 266 76 9,346
21 1,057 159 160 264 54 9,400
22 919 138 160 263 35 9,435
23 799 120 160 261 19 9,454
24 695 104 160 259 5 9,460
25 604 91 160 257 -6 9,453
26 525 79 160 255 -16 9,437
27 456 69 160 253 -25 9,412
28 397 60 160 251 -32 9,380
29 345 52 160 249 -38 9,343
30 300 45 160 247 -42 9,300
31 261 39 160 245 -46 9,254
32 227 34 160 243 -50 9,204
33 197 30 160 241 -52 9,152
34 171 26 160 239 -54 9,098
35 149 22 160 237 -56 9,042
36 129 19 160 236 -57 8,986
37 113 17 160 234 -57 8,929
38 98 15 160 232 -57 8,871
39 85 13 160 230 -57 8,814
40 74 11 160 228 -57 8,757
41 64 10 160 226 -57 8,700
42 56 8 160 224 -56 8,644
43 49 7 160 222 -55 8,589
44 42 6 160 220 -54 8,535
45 37 6 160 218 -53 8,482
46 32 5 160 216 -52 8,430
47 28 4 160 214 -51 8,379
48 24 4 160 212 -49 8,330
49 21 3 160 210 -48 8,282
50 18 3 160 209 -46 8,236
51 16 2 160 207 -45 8,192
52 14 2 160 205 -43 8,149
53 12 2 160 203 -41 8,107
54 10 2 160 201 -40 8,067
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Table M-31. FP 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 9 1 160 199 -38 8,030
56 8 1 160 197 -36 7,993
57 7 1 160 195 -34 7,959
58 6 1 160 193 -33 7,926
59 5 1 160 191 -31 7,895
60 4 1 160 189 -29 7,867
61 4 1 160 187 -27 7,839
62 3 1 160 185 -25 7,814
63 3 0 160 183 -23 7,791
64 3 0 160 181 -22 7,769
65 2 0 160 180 -20 7,749
66 2 0 160 178 -18 7,732
67 2 0 160 176 -16 7,716
68 1 0 160 174 -14 7,702
69 1 0 160 172 -12 7,690
70 1 0 160 170 -10 7,679
71 1 0 160 168 -8 7,671
72 1 0 160 166 -6 7,665
73 1 0 160 164 -5 7,660
74 1 0 160 163 -3 7,657
75 1 0 160 162 -2 7,655
76 0 0 160 161 -1 7,654
77 0 0 160 160 0 7,654
78 0 0 160 160 0 7,654
79 0 0 160 159 0 7,654
80 0 0 160 159 0 7,654
81 0 0 160 159 0 7,654
82 0 0 160 159 0 7,654
83 0 0 160 159 0 7,654
84 0 0 160 159 0 7,655
85 0 0 160 159 0 7,655
86 0 0 160 159 0 7,655
87 0 0 160 159 0 7,655
88 0 0 160 159 0 7,655
89 0 0 160 159 0 7,655
90 0 0 160 159 0 7,655
91 0 0 160 159 0 7,656
92 0 0 160 159 0 7,656
93 0 0 160 159 0 7,656
94 0 0 160 159 0 7,656
95 0 0 160 159 0 7,656
96 0 0 160 159 0 7,656
97 0 0 160 159 0 7,656
98 0 0 160 159 0 7,656
99 0 0 160 159 0 7,656

100 0 0 160 159 0 7,657
101 0 0 160 159 0 7,657
102 0 0 160 159 0 7,657
103 0 0 160 159 0 7,657
104 0 0 160 159 0 7,657
105 0 0 160 159 0 7,657
106 0 0 160 159 0 7,657
107 0 0 160 159 0 7,657
108 0 0 160 159 0 7,657
109 0 0 160 159 0 7,658
110 0 0 160 159 0 7,658
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Table M-31. FP 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 160 159 0 7,658
112 0 0 160 159 0 7,658
113 0 0 160 159 0 7,658
114 0 0 160 159 0 7,658
115 0 0 160 159 0 7,658
116 0 0 160 159 0 7,658
117 0 0 160 159 0 7,658
118 0 0 160 159 0 7,659
119 0 0 160 159 0 7,659
120 0 0 160 159 0 7,659
121 0 0 160 159 0 7,659
122 0 0 160 159 0 7,659
123 0 0 160 159 0 7,659
124 0 0 160 159 0 7,659
125 0 0 160 159 0 7,659

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-32. GHG Emissions from Floodplain (FP) Alternative 9.
[26,000 cy of soil removed over 14 acre area, 1-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION/MAINTENANCE OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 143 50 7,200 73 0.00020 0.00022 73 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D 
Dump Truck (20 ton ) 364 50 18,200 180 0.00052 0.00055 180 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation
Water Truck
(operation - for dust control)

191 50 9,600 97 0.0025 0.0056 98 construction

TOTAL EMISSIONS 350

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION OF FLOODPLAIN SOILS (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck
(Excavators) 7 50 350 4.0 0.000010 0.000011 4.0 transportation

Flatbed Truck
(Front-End Loader) 4 50 200 2.0 0.0000057 0.0000060 2.0 transportation

Cargo Truck 1 50 50 1.0 0.0000014 0.0000015 1.0 transportation
ON SITE EXCAVATION ACTIVITIES
Excavator - Removal 191 50 9,600 97 0.0025 0.0056 98 construction
Dump Truck 382 50 19,000 190 0.0049 0.011 190 construction
Excavator - Loading 191 50 9,600 97 0.0025 0.0056 98 construction
MATERIAL HANDLING IN STAGING AREA 
Front-End Loader 191 50 9,600 97 0.0025 0.0056 98 construction
Water Pump 191 50 9,600 97 0.0025 0.0056 98 construction

TOTAL EMISSIONS 590
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Table M-32. GHG Emissions from Floodplain (FP) Alternative 9.
[26,000 cy of soil removed over 14 acre area, 1-yr duration]

SEE NOTES PRECEDING TABLE M-18

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO PLACEMENT OF BACKFILL MATERIAL (TRANSPORTATION TO SITE/PLACEMENT/COMPACTION/GRADING)
[NOTE: Emissions from excavating backfill material from borrow pit are presented in Off-Site GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
Dump Truck (16 ton ) 479 50 24,000 240 0.00068 0.00072 240 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
Flatbed Truck 7 50 350 4.0 0.000010 0.000011 4.0 transportation
ON SITE BACKFILL ACTIVITIES
Excavator - Fill 105 50 5,300 50 0.0014 0.0031 50 construction
Front-End Loader 105 50 5,300 50 0.0014 0.0031 50 construction
Dump Truck (16 ton ) 210 50 10,500 110 0.0027 0.0061 110 construction

TOTAL EMISSIONS 460
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized per 

vehicle per day
Total Quantity of 

Diesel Fuel Used (gal) Tonnes of CO2 emitted1 Tonnes of N2O emitted1 Tonnes of CH4 emitted1

Tonnes of CO2-eq 
emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 360 4.0 0.000010 0.000011 4.0 NA (restoration)

Tri-axe truck 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
Utility Vehicle 4 50 180 2.0 0.0000051 0.000005 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck or trailer 2 50 100 1.0 0.0000028 0.0000030 1.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck or trailer 24 50 1,200 12.0 0.000034 0.000036 12.0 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 142 50 7,100 72 0.0018 0.0041 73 NA (restoration)
Dozer 239 50 12,000 122 0.0031 0.0070 123 NA (restoration)
Disc Sparrow 32 50 1,600 16 0.0004 0.0009 16 NA (restoration)
Spreader 35 50 1,800 18 0.0005 0.0010 18 NA (restoration)
Tri-axe truck 29 50 1,450 15 0.0004 0.0008 15 NA (restoration)
Utility Vehicle 643 50 32,000 320 0.0083 0.0186 323 NA (restoration)

TOTAL EMISSIONS 590
* NA - not applicable
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Table M-32. GHG Emissions from Floodplain (FP) Alternative 9.
[26,000 cy of soil removed over 14 acre area, 1-yr duration]

SEE NOTES PRECEDING TABLE M-18
ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
   ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL), EXCAVATION OF BACKFILL MATERIAL FROM BORROW PIT, AND DIESEL FUEL REFINING 

Quantity of gravel material 
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit3

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of backfill 
materials required 

(CY)

Pounds of CO2-eq 
emitted per ton of 
backfill material 

excavted from borrow 
pit (assumes 1.5 ton/CY 

backfill) 4

Tonnes of CO2-eq 
emitted from backfill 
excavation activities

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined5

Tonnes of CO2-eq 
emitted from diesel 

refining

10,618 5.72 28 28,600 4.94 96 197,320 3.673 330

  ►DUE TO EXCAVATION OF SAND FROM BORROW PIT

Quantity of sand required 
for use in lining stockpile 

areas (tons)

Pounds of CO2-eq 
emitted per ton 
sand excavated 

from borrow pit6

Tonnes of CO2-eq 
emitted from sand 

excavation activities

1,784 4.94 4.0

460Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-33. FP 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 2,672
1 2,323 349 34 63 320 320
2 2,020 303 34 62 275 595
3 1,756 264 34 62 236 830
4 1,526 229 34 62 201 1,032
5 1,327 199 34 61 172 1,204
6 1,154 173 34 61 146 1,350
7 1,003 151 34 60 124 1,474
8 872 131 34 60 105 1,579
9 758 114 34 60 88 1,667

10 659 99 34 59 74 1,740
11 573 86 34 59 61 1,801
12 498 75 34 58 50 1,852
13 433 65 34 58 41 1,892
14 376 57 34 58 33 1,925
15 327 49 34 57 26 1,951
16 284 43 34 57 20 1,971
17 247 37 34 56 15 1,985
18 215 32 34 56 10 1,995
19 187 28 34 56 6 2,002
20 162 24 34 55 3 2,005
21 141 21 34 55 0 2,005
22 123 18 34 54 -2 2,003
23 107 16 34 54 -4 1,999
24 93 14 34 53 -6 1,993
25 81 12 34 53 -7 1,986
26 70 11 34 53 -8 1,978
27 61 9 34 52 -9 1,968
28 53 8 34 52 -10 1,958
29 46 7 34 51 -11 1,947
30 40 6 34 51 -11 1,936
31 35 5 34 51 -12 1,924
32 30 5 34 50 -12 1,912
33 26 4 34 50 -12 1,900
34 23 3 34 49 -12 1,888
35 20 3 34 49 -12 1,876
36 17 3 34 49 -12 1,864
37 15 2 34 48 -12 1,851
38 13 2 34 48 -12 1,839
39 11 2 34 47 -12 1,827
40 10 1 34 47 -12 1,816
41 9 1 34 47 -12 1,804
42 7 1 34 46 -11 1,793
43 6 1 34 46 -11 1,782
44 6 1 34 45 -11 1,771
45 5 1 34 45 -10 1,761
46 4 1 34 44 -10 1,751
47 4 1 34 44 -10 1,741
48 3 0 34 44 -9 1,731
49 3 0 34 43 -9 1,722
50 2 0 34 43 -9 1,714
51 2 0 34 42 -8 1,705
52 2 0 34 42 -8 1,697
53 2 0 34 42 -8 1,689
54 1 0 34 41 -7 1,682
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Table M-33. FP 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 1 0 34 41 -7 1,675
56 1 0 34 40 -7 1,669
57 1 0 34 40 -6 1,663
58 1 0 34 40 -6 1,657
59 1 0 34 39 -5 1,652
60 1 0 34 39 -5 1,647
61 1 0 34 38 -5 1,642
62 0 0 34 38 -4 1,638
63 0 0 34 38 -4 1,634
64 0 0 34 37 -3 1,631
65 0 0 34 37 -3 1,628
66 0 0 34 36 -3 1,625
67 0 0 34 36 -2 1,623
68 0 0 34 36 -2 1,621
69 0 0 34 35 -1 1,620
70 0 0 34 35 -1 1,619
71 0 0 34 34 -1 1,618
72 0 0 34 34 0 1,618
73 0 0 34 34 0 1,618
74 0 0 34 34 0 1,618
75 0 0 34 34 0 1,618
76 0 0 34 34 0 1,618
77 0 0 34 34 0 1,618
78 0 0 34 34 0 1,619
79 0 0 34 34 0 1,619
80 0 0 34 34 0 1,619
81 0 0 34 34 0 1,619
82 0 0 34 34 0 1,619
83 0 0 34 34 0 1,619
84 0 0 34 34 0 1,619
85 0 0 34 34 0 1,619
86 0 0 34 34 0 1,619
87 0 0 34 34 0 1,619
88 0 0 34 34 0 1,619
89 0 0 34 34 0 1,619
90 0 0 34 34 0 1,619
91 0 0 34 34 0 1,619
92 0 0 34 34 0 1,619
93 0 0 34 34 0 1,619
94 0 0 34 34 0 1,619
95 0 0 34 34 0 1,619
96 0 0 34 34 0 1,619
97 0 0 34 34 0 1,619
98 0 0 34 34 0 1,619
99 0 0 34 34 0 1,619

100 0 0 34 34 0 1,619
101 0 0 34 34 0 1,619
102 0 0 34 34 0 1,619
103 0 0 34 34 0 1,619
104 0 0 34 34 0 1,619
105 0 0 34 34 0 1,619
106 0 0 34 34 0 1,619
107 0 0 34 34 0 1,619
108 0 0 34 34 0 1,619
109 0 0 34 34 0 1,619
110 0 0 34 34 0 1,619
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Table M-33. FP 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-18)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 34 34 0 1,619
112 0 0 34 34 0 1,619
113 0 0 34 34 0 1,619
114 0 0 34 34 0 1,619
115 0 0 34 34 0 1,619
116 0 0 34 34 0 1,619
117 0 0 34 34 0 1,619
118 0 0 34 34 0 1,620
119 0 0 34 34 0 1,620
120 0 0 34 34 0 1,620
121 0 0 34 34 0 1,620
122 0 0 34 34 0 1,620
123 0 0 34 34 0 1,620
124 0 0 34 34 0 1,620
125 0 0 34 34 0 1,620

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-34. Direct GHG Emissions from tree removal and chipping activities - Floodplain (FP) Alternatives.

TOTAL HOURS OF EQUIPMENT RUN-TIME BY DBH1 CLASS FOR TREE REMOVAL (See Note 2).
Dbh1 class

(inches) 2.3-hp saw 3.7-hp saw 7.5-hp saw
Bucket 
truck Chipper

Stump 
grinder

1-6 0.3 NA NA 0.2 0.1 0.25
7-12 0.3 0.2 NA 0.4 0.25 0.33
13-18 0.5 0.5 0.1 0.75 0.4 0.5
19-24 1.5 1 0.5 2.2 0.75 0.7
25-30 1.8 1.5 0.8 3 1 1
31-36 2.2 1.8 1 5.5 2 1.5
36+ 2.2 2.3 1.5 7.5 2.5 2
average: 1.26 1.22 0.78 2.79 1.00 0.90

TOTAL CARBON EMISSIONS FOR VARIOUS TREE REMOVAL EQUIPMENT (See Note 2).

Equipment

Total C 
emission 
(kg/hr)

Aerial lift /
bucket truck 3.2
Chain saw < 4 hp 1.5
Chain saw > 4 hp 3.2
Chipper /
stump grinder 5.4

ESTIMATED DIRECT EMISSIONS (CO2) DUE TO TREE REMOVAL ACTIVITIES.

Assumed 
number of 

forested 
acres3

Assumed 
number of 

trees4
chain saw 

< 4 hp
chain saw 

> 4 hp

bucket 
truck/

aerial lift

chipper / 
stump 

grinder
chain saw 

< 4 hp
chain saw 

> 4 hp

bucket 
truck/

aerial lift

chipper / 
stump 

grinder Total
FP 2 12 6,300 15,585 4,914 17,595 11,952 86 58 206 237 590
FP 3 22 11,550 28,573 9,009 32,258 21,912 157 106 378 434 1,100
FP 4 56 29,400 72,730 22,932 82,110 55,776 400 269 963 1,104 2,700
FP 5 43 22,575 55,846 17,609 63,049 42,828 307 207 740 848 2,100
FP 6 115 60,375 149,356 47,093 168,619 114,540 821 553 1,978 2,268 5,600
FP 7 199 104,475 258,451 81,491 291,784 198,204 1,421 956 3,424 3,924 9,700
FP 8 67 35,175 87,016 27,437 98,239 66,732 479 322 1,153 1,321 3,300
FP 9 14 7,350 18,183 5,733 20,528 13,944 100 67 241 276 700

Notes:
1.  dbh - diameter at breast height.
2.  From tables 1 and 2 of Nowak et al. 2002.
       • Nowak, D.J., Stevens, J.C., Sisinni, S.M. and J. Luley.  2002.  Effects of urban tree management and species selection on atmospheric carbon dioxide. 
         Journal of Arboriculture .  28(3):113-122.  May 2002. 
3.  Assumed number of forested acres requiring clearing for each alternative was determined by comparing the horizontal extent of anticipated floodplain soil removal
     (for each FP alternative), as well as the anticipated footprints of access roads and staging areas (for each FP alternative) with data presenting the 
     extent of various natural communities considered to be forests within the area of interest (Woodlot Alternatives, Inc. 2002; AECOM, 2010).
       • Woodlot Alternatives, Inc.  2002. Ecological Characterization of the Housatonic River. Prepared for U.S. Environmental Protection Agency, Region 1. 
         Environmental Remediation Contract, General Electric (GE)/Housatonic River Project, Pittsfield, MA. September 2002.
       • AECOM  2010.  Forested areas outside of the Woodlot Alternatives, Inc. (2002) coverage were generally determined by interpretation of three data sources 
         available from Massachusetts Geographic Information (MassGIS): Land Use datalayer (2005), Department of Environmental Protection (DEP) 
         Wetlands datalayer (2007), and color aerial photographs (2005).  
4.  Uses value of 525 trees/acre based on 2005 USDA Forest Service Inventory of Massachusetts (Forest area: 3,166,400 acres; Number of live trees: 1,583,395,000) 
     adjusted to include standing dead trees (from Table 2 of COLE Carbon Report) [dead trees ≈ 5% of live trees].
       • Cole Development Group.  2010.  Cole 1605(b) Report for Massachusetts.  http://ncasi.uml.edu/COLE/    (retrieved May 18, 2010).

Estimated Number of Hours of Operation Estimated CO2 emissions (tonnes)
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Notes associated with odd  numbered tables M-35 through M-45. 
(note numbers correspond to superscripts in table headings - except for general notes 12 and 13)

1.  Calculations made with emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008).
     The following emissions factors are utilized for calculations involving transportation of materials to/from the work site(s):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
     The following emissions factors are utilized for calculations involving on-site material installation/excavation/construction and transportation of material from work-site to stockpile areas:
      •  N2O emission factor for diesel construction equipment: 0.26 g N2O/gallon (Table A-6 of above referenced document)
      •  CH4 emission factor for diesel construction equipment: 0.58 g CH4/gallon (Table A-6 of above referenced document)
2.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
3.  Based on an estimated operation rate of 110 kWh/hour for non-hydraulically dredged sediments and an estimated operation rate of 250 kWh/hr for hydraulically dredged sediments.
4.  Year 2005 GHG Annual Output Emission Rates from Environmental Protection Agency's Emissions & Generation Resource Integrated Database 
     (eGRID2007 Version 1.0 ), subregion: NEWE (NPCC New England).  EPA's eGRID website: http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
      •  CO2 annual output emission rate: 829.41 lb CO2/MWh
      •  N2O annual output emission rate: 17.01 lb N2O/GWh
      •  CH4 annual output emission rate: 86.49 lb CH4/GWh

Emissions factors referenced in notes 5 through 11 below were determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials (IPCC Fourth Assessment Report).
Emissions factors provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories (http://www.ecoinvent.org).
     5.  Gravel is presumed to be 79% "gravel, round" and 21% "gravel, crushed", which is the typical mix for unspecified gravel.
     6.  Emissions due to quarrying of rip-rap required for banks, rock for rock vane and bank spur, armor stone cap material, and boulders for bank stabilization.
          The presented emissions factor for limestone quarrying combines the Ecoinvent 2.0 database entries for “Limestone, at mine” (3.86 lb CO2-eq /ton) and “Crushing, rock” (0.025 lb CO2-eq / ton), 
          along with an electricity consumption rate of 3.25 e-4 kWh / lb for the crushing equipment (corresponding to a carbon emissions factor of 1.105 lb CO2-eq / ton) to yield 4.99 lb CO2-eq /ton.
     7.  Emissions due to excavation at borrow pit of sand (required for isolation layer and lining staging areas), and clean fill/compartmentalized fill for bank stabilization/restoration.  
          For quantities provided in units of cubic yards, a conversion of 1.5 tons/cy was assumed.  Emission factor based on sand, at mine (or borrow pit).
     8.  Concrete revetment matting quantities in tons converted to cy assuming 2400 kg/m3 standard density.  
          Emissions factor of 443 lb CO2-eq/cy concrete, considers emissions due to production of normal concrete at plant.
     9.  Presumes low-alloyed steel, sheet rolled (as specified for the majority of steel sheet pile manufactured by Skyline Steel, http://www.skylinesteel.com). 
     10.  Portland cement, strength class Z 52.5, at plant.
     11.  Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel), which includes emissions from refining and transportation of fuel from refinery to filling station (average distance), was 
           converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal) (provided by Oak Ridge National Laboratory, http://bioenergy.ornl.gov/papers/misc/energy_conv.html)        

12.  In general, multiple vehicles of each type are anticipated to be used for entries where total duration of vehicle operation surpasses active number of construction days
      (i.e., years to implement alternative x 198 days per construction season).
13.  In general,  the number of vehicle days for the major project components (excavation, backfilling, etc.) was determined based on a specific overall weekly production schedule.
      Vehicle days required for construction of staging areas & access roads have not been specified herein as it was determined that vehicles already on site will likely have sufficient idle time available for 
      completing this component incrementally as work proceeds down the floodplain.
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Notes associated with even  numbered tables M-36 through M-46. 
(note numbers correspond to superscripts in table headings)

1.  Initial value (at year zero) determined from average total non-soil carbon stock (tonnes/acre) from seventeen different forest types common in Berkshire County, MA 
     (from Table 2 of COLE Carbon Report (Cole Development Group 2010): Carbon Stocks by Forest Type for Massachusetts ) multiplied by estimated number of total acres 
     assumed to be cleared (Woodlot Alternatives, Inc. 2002; AECOM, 2010).  
     Assumed number of forested acres requiring clearing for each alternative was determined by comparing the horizontal extent of anticipated floodplain soil removal
     (for each FP alternative), as well as the anticipated footprints of access roads and staging areas (for each FP and SED alternative) with data presenting the 
     extent of various natural communities considered to be forests within the area of interest (Woodlot Alternatives, Inc. 2002).
     Decay of mulch based on a first-order differential equation of the form:  Nt = N0e^(-k*t), N0 = carbon (as CO2) remaining in mulch at time zero,  
     Nt = carbon (as CO2) remaining in mulch at time t, t = years, k = rate coefficient.  
     A rate coefficient of 0.14/year was used (based on Chestnut Oak branches up to 5 cm diameter; Abbott and Crossley 1982).      
       • Cole Development Group.  2010.  Cole 1605(b) Report for Massachusetts.  http://ncasi.uml.edu/COLE/  (retrieved May 18, 2010).
       • Woodlot Alternatives, Inc.  2002.  Ecological Characterization of the Housatonic River. Prepared for U.S. Environmental Protection Agency, Region 1. 
         Environmental Remediation Contract, General Electric (GE)/Housatonic River Project, Pittsfield, MA. September 2002.
       • AECOM  2010.  Forested areas outside of the Woodlot Alternatives, Inc. (2002) coverage were generally determined by interpretation of three data sources 
         available from Massachusetts Geographic Information (MassGIS): Land Use datalayer (2005), Department of Environmental Protection (DEP) 
         Wetlands datalayer (2007), and color aerial photographs (2005).  
       • Abbott, D.T. and D.A. Crossley, Jr.  1982.  Wood litter decomposition following clear-cutting.  Ecology .  63(1):35-42.
2.  Table 1 of COLE Carbon Report (Cole Development Group 2010): Carbon Stocks by Age Class for Massachusetts  provided regional carbon stocks of forests by age class, 
     at five year (0- to 40-years) and ten year (40- to 100-years) increments.  These values were used to estimate the CO2 that the removed trees would have sequestered in the 
     future had they remained standing.
3.  Sequestration of newly planted trees calculated by using data from a USDA report that summarizes carbon stocks by age class for various tree stands with afforestation 
     of land (i.e., conversion of previously unforested land into forest), specific to the Northeast (Smith et al. 2006).   This data presents the incremental increase in carbon stocks 
     within six different forest types at 10 year intervals after afforestation.  Taking the average of the six forest types presented, yielded a decade-by-decade overall assumed 
     average carbon sequestration rate for afforestation.
       • Smith, J.E., Heath, L.S., Skog, K.E. and R.A. Birdsey.  2006.  Methods for calculating forest ecosystem and harvested carbon with standard estimates for forest types 
         of the United States.  USDA Forest Service, Northeastern Research Station.  General Technical Report NE-343.  April 2006.
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Table M-35. GHG Emissions from Combination Alternative SED 3/FP 3.
SED 3:  169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap
FP 3:  74,000 cy of soil removed over 44 acre area

SEE NOTES PRECEDING THIS TABLE
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 1,002 50 50,000 510 0.00142 0.00151 510 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 5,139 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 3 50 150 1.5 0.0000043 0.0000045 2 transportation
Water Truck
(operation - for dust control) 1,893 50 95,000 960 0.025 0.055 970 construction

TOTAL EMISSIONS 1,640

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 14 50 700 7.1 0.000020 0.000021 7 transportation
Flatbed Truck - Equipment 2 50 100 1.0 0.0000028 0.0000030 1 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

130 50 7,000 71 0.002 0.004 70 construction

TOTAL EMISSIONS 80

10-yr duration
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Table M-35. GHG Emissions from Combination Alternative SED 3/FP 3.
SED 3:  169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap
FP 3:  74,000 cy of soil removed over 44 acre area

SEE NOTES PRECEDING THIS TABLE

10-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT/SOIL (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 9 50 450 4.6 0.0000128 0.0000136 5 transportation
Flatbed Truck 12 50 600 6.1 0.0000170 0.0000181 6 transportation
Cargo Truck 2 50 100 1.02 0.0000028 0.0000030 1 transportation
Portland Cement 71 50 3,600 37 0.000102 0.000109 37 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY (sediment) AND IN FLOODPLAIN (soil)
Dump Truck (16 ton) 3,642 50 180,000 1,800 0.047 0.104 1,800 construction
Excavators 3,642 50 182,000 1,850 0.047 0.106 1,870 construction
Dewatering Pump 1,821 50 91,000 920 0.024 0.053 930 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 1,247 50 62,000 630 0.016 0.036 640 construction
Front-End Loader 1,247 50 62,000 630 0.016 0.036 640 construction

TOTAL EMISSIONS 5,900

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 1 50 50 1 0.000013 0.000029 1 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 4 50 200 2 0.00005 0.00012 2 construction
Cargo Truck 12 50 600 6 0.00016 0.00035 6 construction
Front-End Loader 8 50 400 4 0.000104 0.00023 4 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 1,218 50 60,900 600 0.016 0.035 610 construction

TOTAL EMISSIONS 620
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Table M-35. GHG Emissions from Combination Alternative SED 3/FP 3.
SED 3:  169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap
FP 3:  74,000 cy of soil removed over 44 acre area

SEE NOTES PRECEDING THIS TABLE

10-yr duration

ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

29,236 110 3,215,960 1,210 0.0248 0.126 1,200
TOTAL EMISSIONS 1,200

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 3 50 200 2.0 0.000006 0.00001 2.0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 3 50 200 2.0 0.000006 0.00001 2.0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 1.0 0.000003 0.00000 1.0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 1.5 transportation

Dump Truck 1 50 50 0.51 0.0000014 0.0000015 0.51 transportation
Utility Truck 1 50 50 0.51 0.0000014 0.0000015 0.51 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.007 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 61 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,030
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Table M-35. GHG Emissions from Combination Alternative SED 3/FP 3.
SED 3:  169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap
FP 3:  74,000 cy of soil removed over 44 acre area

SEE NOTES PRECEDING THIS TABLE

10-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 4,916 50 246,000 2,500 0.0070 0.0074 2,502 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 14 50 700 7.1 0.0000199 0.0000211 7.1 transportation
Flatbed Truck 21 50 1,050 10.7 0.0000298 0.0000317 10.7 transportation
INSTALLATION
Dump Truck (16 ton) 3,032 50 150,000 1,500 0.039 0.087 1,500 construction
Excavator 1,516 50 76,000 770 0.020 0.044 780 construction
Flexi-Float movement 2,962 50 148,000 1,500 0.038 0.086 1,510 construction
Front-End Loader 1,516 50 76,000 770 0.020 0.044 780 construction

TOTAL EMISSIONS 7,090

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

6 50 300 3.0 0.0000085 0.0000091 3.0 NA (restoration)

Tri-axe truck 3 50 150 1.5 0.0000043 0.0000045 1.5 NA (restoration)
Utility Vehicle 3 50 150 1.5 0.0000043 0.0000045 1.5 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 6 50 300 3.0 0.0000085 0.0000091 3.0 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 87 50 4,400 44.7 0.00012 0.00013 45 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 595 50 30,000 305 0.008 0.017 308 NA (restoration)
Dozer 959 50 48,000 487 0.012 0.028 491 NA (restoration)
Disc Sparrow 124 50 6,200 63 0.002 0.004 64 NA (restoration)
Spreader 138 50 6,900 70 0.002 0.004 71 NA (restoration)
Tri-axe truck 125 50 6,300 64 0.002 0.004 65 NA (restoration)
Utility Vehicle 3,018 50 151,000 1,530 0.039 0.088 1,544 NA (restoration)

TOTAL EMISSIONS 2,600
* NA - not applicable
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Table M-35. GHG Emissions from Combination Alternative SED 3/FP 3.
SED 3:  169,000 cy sediment/bank soil removed; 42 acres cap/backfill after removal; 97 acres thin-layer cap
FP 3:  74,000 cy of soil removed over 44 acre area

SEE NOTES PRECEDING THIS TABLE

10-yr duration

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

66,796 5.72 170 119,380 4.99 270

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
backfill/ clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/
backfill/ clean fill/

compartmentalized 
fill excavation 

activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

377,516 4.94 850 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

256,807 2.16 6,100 25,350,000 0.834 9,600 1,866,050 3.673 3,100

20,100Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-36. SED 3/FP 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 9,471
1 9,348 124 12 22 113 113
2 9,116 231 24 44 211 324
3 8,791 325 36 66 294 619
4 8,385 406 48 88 366 984
5 7,909 477 60 110 427 1,411
6 7,370 538 72 132 478 1,889
7 6,779 592 84 153 522 2,412
8 6,141 638 96 174 560 2,971
9 5,462 678 108 195 591 3,562

10 4,748 714 120 216 617 4,179
11 4,128 620 120 215 525 4,704
12 3,589 539 120 213 445 5,150
13 3,120 469 120 212 376 5,526
14 2,712 408 120 211 317 5,843
15 2,358 354 120 209 265 6,108
16 2,050 308 120 208 220 6,328
17 1,782 268 120 206 181 6,509
18 1,549 233 120 205 148 6,657
19 1,347 202 120 203 119 6,775
20 1,171 176 120 202 94 6,869
21 1,018 153 120 200 72 6,941
22 885 133 120 199 54 6,995
23 769 116 120 197 38 7,033
24 669 101 120 196 24 7,057
25 581 87 120 195 12 7,069
26 506 76 120 193 2 7,071
27 439 66 120 192 -6 7,065
28 382 57 120 190 -13 7,052
29 332 50 120 189 -19 7,033
30 289 43 120 187 -24 7,008
31 251 38 120 186 -29 6,980
32 218 33 120 184 -32 6,948
33 190 29 120 183 -35 6,913
34 165 25 120 182 -37 6,876
35 143 22 120 180 -39 6,837
36 125 19 120 179 -40 6,796
37 108 16 120 177 -41 6,755
38 94 14 120 176 -42 6,713
39 82 12 120 174 -42 6,670
40 71 11 120 173 -43 6,628
41 62 9 120 171 -43 6,585
42 54 8 120 170 -42 6,543
43 47 7 120 169 -42 6,501
44 41 6 120 167 -41 6,459
45 35 5 120 166 -41 6,419
46 31 5 120 164 -40 6,379
47 27 4 120 163 -39 6,339
48 23 3 120 161 -38 6,301
49 20 3 120 160 -37 6,264
50 18 3 120 158 -36 6,228
51 15 2 120 157 -35 6,193
52 13 2 120 156 -34 6,159
53 12 2 120 154 -33 6,126
54 10 2 120 153 -32 6,094



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\Forest CO2 - REVISED CMS.xlsx
Forest CO2 - REVISED CMS.xlsx Page 2 of 3 9/29/2010

Table M-36. SED 3/FP 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 9 1 120 151 -30 6,064
56 8 1 120 150 -29 6,035
57 7 1 120 148 -28 6,007
58 6 1 120 147 -26 5,981
59 5 1 120 145 -25 5,956
60 4 1 120 144 -24 5,932
61 4 1 120 143 -22 5,909
62 3 0 120 141 -21 5,888
63 3 0 120 140 -20 5,869
64 2 0 120 138 -18 5,851
65 2 0 120 137 -17 5,834
66 2 0 120 135 -15 5,818
67 2 0 120 134 -14 5,804
68 1 0 120 132 -13 5,792
69 1 0 120 131 -11 5,780
70 1 0 120 130 -10 5,771
71 1 0 120 128 -8 5,762
72 1 0 120 127 -7 5,755
73 1 0 120 125 -6 5,750
74 1 0 120 124 -4 5,745
75 1 0 120 123 -3 5,742
76 0 0 120 122 -2 5,740
77 0 0 120 121 -2 5,738
78 0 0 120 121 -1 5,737
79 0 0 120 120 0 5,737
80 0 0 120 120 0 5,737
81 0 0 120 120 0 5,737
82 0 0 120 120 0 5,737
83 0 0 120 120 0 5,737
84 0 0 120 120 0 5,737
85 0 0 120 120 0 5,737
86 0 0 120 120 0 5,737
87 0 0 120 120 0 5,737
88 0 0 120 120 0 5,737
89 0 0 120 120 0 5,737
90 0 0 120 120 0 5,737
91 0 0 120 120 0 5,738
92 0 0 120 120 0 5,738
93 0 0 120 120 0 5,738
94 0 0 120 120 0 5,738
95 0 0 120 120 0 5,738
96 0 0 120 120 0 5,738
97 0 0 120 120 0 5,738
98 0 0 120 120 0 5,738
99 0 0 120 120 0 5,738

100 0 0 120 120 0 5,738
101 0 0 120 120 0 5,738
102 0 0 120 120 0 5,739
103 0 0 120 120 0 5,739
104 0 0 120 120 0 5,739
105 0 0 120 120 0 5,739
106 0 0 120 120 0 5,739
107 0 0 120 120 0 5,739
108 0 0 120 120 0 5,739
109 0 0 120 120 0 5,739
110 0 0 120 120 0 5,739
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Table M-36. SED 3/FP 3 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 120 120 0 5,739
112 0 0 120 120 0 5,739
113 0 0 120 120 0 5,739
114 0 0 120 120 0 5,740
115 0 0 120 120 0 5,740
116 0 0 120 120 0 5,740
117 0 0 120 120 0 5,740
118 0 0 120 120 0 5,740
119 0 0 120 120 0 5,740
120 0 0 120 120 0 5,740
121 0 0 120 120 0 5,740
122 0 0 120 120 0 5,740
123 0 0 120 120 0 5,740
124 0 0 120 120 0 5,740
125 0 0 120 120 0 5,740

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-37. GHG Emissions from Combination Alternative SED 5/FP 4.
SED 5:  412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 1,436 50 72,000 730 0.00204 0.00217 731 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 7,706 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Water Truck
(operation - for dust control) 3,614 50 181,000 1,840 0.047 0.105 1,860 construction

TOTAL EMISSIONS 2,750

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 29 50 1,450 14.7 0.000041 0.000044 15 transportation
Flatbed Truck - Equipment 4 50 200 2.0 0.0000057 0.0000060 2 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

192 50 10,000 102 0.003 0.006 100 construction

TOTAL EMISSIONS 120

18-yr duration
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Table M-37. GHG Emissions from Combination Alternative SED 5/FP 4.
SED 5:  412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35

18-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT/SOIL (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 16 50 800 8.1 0.0000227 0.0000241 8 transportation
Flatbed Truck 22 50 1,100 11.2 0.0000312 0.0000332 11 transportation
Cargo Truck 2 50 100 1.02 0.0000028 0.0000030 1 transportation
Portland Cement 237 50 11,900 121 0.000338 0.000359 121 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY (sediment) AND IN FLOODPLAIN (soil)
Dump Truck (16 ton) 5,919 50 300,000 3,000 0.078 0.174 3,000 construction
Excavators 5,919 50 296,000 3,000 0.077 0.172 3,030 construction
Dewatering Pump 2,959 50 148,000 1,500 0.038 0.086 1,510 construction
  ► EXCAVATION IN WET
Dump Truck (16 ton) 1,126 50 56,000 570 0.015 0.032 580 construction
Excavator - Removal 563 50 28,000 280 0.007 0.016 280 construction
Long Reach - Removal 563 50 28,000 280 0.007 0.016 280 construction
Flexi-Float movement 1,408 50 70,000 710 0.018 0.041 720 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 2,369 50 118,000 1,200 0.031 0.068 1,210 construction
Front-End Loader 2,369 50 118,000 1,200 0.031 0.068 1,210 construction

TOTAL EMISSIONS 12,000

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 3 50 150 2 0.000039 0.000087 2 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 16 50 800 8 0.00021 0.00046 8 construction
Cargo Truck 16 50 800 8 0.00021 0.00046 8 construction
Front-End Loader 8 50 400 4 0.000104 0.00023 4 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 2,340 50 117,000 1,200 0.030 0.068 1,210 construction

TOTAL EMISSIONS 1,230
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Table M-37. GHG Emissions from Combination Alternative SED 5/FP 4.
SED 5:  412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35

18-yr duration

ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

56,154 110 6,176,940 2,320 0.0477 0.242 2,300
TOTAL EMISSIONS 2,300

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 4 50 200 0 0.000006 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 4 50 200 0 0.000006 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.0073 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 60 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,020
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Table M-37. GHG Emissions from Combination Alternative SED 5/FP 4.
SED 5:  412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35

18-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 12,346 50 617,000 6,260 0.0175 0.0186 6,266 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 21 50 1,050 10.7 0.0000298 0.0000317 11 transportation
Flatbed Truck 34 50 1,700 17.3 0.0000483 0.0000513 17 transportation
INSTALLATION
Dump Truck (16 ton) 7,277 50 360,000 3,700 0.094 0.209 3,700 construction
Excavator 3,639 50 182,000 1,850 0.047 0.106 1,870 construction
Flexi-Float movement 7,803 construction
Front-End Loader 3,639 50 182,000 1,850 0.047 0.106 1,870 construction

TOTAL EMISSIONS 13,730

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 350 3.6 0.0000099 0.0000106 3.6 NA (restoration)

Tri-axe truck 4 50 200 2.0 0.0000057 0.0000060 2.0 NA (restoration)
Utility Vehicle 4 50 200 2.0 0.0000057 0.0000060 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 9 50 450 4.6 0.0000128 0.0000136 4.6 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 105 50 5,300 53.8 0.00015 0.00016 54 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 764 50 38,000 386 0.010 0.022 390 NA (restoration)
Dozer 1,215 50 61,000 619 0.016 0.035 625 NA (restoration)
Disc Sparrow 158 50 7,900 80 0.002 0.005 81 NA (restoration)
Spreader 173 50 8,700 88 0.002 0.005 89 NA (restoration)
Tri-axe truck 158 50 7,900 80 0.002 0.005 81 NA (restoration)
Utility Vehicle 3,576 50 179,000 1,820 0.047 0.104 1,837 NA (restoration)

TOTAL EMISSIONS 3,200
* NA - not applicable
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Table M-37. GHG Emissions from Combination Alternative SED 5/FP 4.
SED 5:  412,000 cy sedient/bank soil removed; 126 acres cap/backfill after removal; 60 acres cap only; 102 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35

18-yr duration

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

101,515 5.72 260 374,296 4.99 850

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
backfill/ clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/
backfill/ clean fill/

compartmentalized 
fill excavation 

activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

792,256 4.94 1,800 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

545,683 2.16 13,000 85,008,720 0.834 32,000 3,330,400 3.673 5,500

53,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-38. SED 5/FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 15,020
1 14,911 109 11 20 100 100
2 14,708 204 21 39 186 286
3 14,421 286 32 59 259 545
4 14,064 358 42 78 322 867
5 13,643 420 53 97 376 1,243
6 13,169 474 63 116 422 1,665
7 12,648 521 74 135 460 2,125
8 12,086 562 84 153 493 2,618
9 11,488 598 95 172 521 3,138

10 10,859 629 105 191 543 3,682
11 10,204 656 116 209 563 4,244
12 9,525 679 126 227 578 4,823
13 8,826 699 137 245 591 5,414
14 8,109 717 148 263 601 6,015
15 7,376 732 158 281 609 6,624
16 6,631 746 169 299 615 7,240
17 5,873 757 179 316 620 7,860
18 5,106 767 190 334 623 8,483
19 4,439 667 200 351 516 8,999
20 3,859 580 200 349 431 9,430
21 3,355 504 200 346 358 9,788
22 2,917 438 200 344 295 10,083
23 2,536 381 200 341 240 10,322
24 2,204 331 200 339 192 10,515
25 1,916 288 200 337 152 10,666
26 1,666 250 200 334 116 10,783
27 1,448 218 200 332 86 10,869
28 1,259 189 200 329 60 10,929
29 1,095 164 200 327 38 10,967
30 952 143 200 325 19 10,985
31 827 124 200 322 2 10,988
32 719 108 200 320 -11 10,976
33 625 94 200 317 -23 10,953
34 544 82 200 315 -33 10,920
35 473 71 200 312 -41 10,879
36 411 62 200 310 -48 10,831
37 357 54 200 308 -54 10,777
38 311 47 200 305 -58 10,719
39 270 41 200 303 -62 10,657
40 235 35 200 300 -65 10,592
41 204 31 200 298 -67 10,525
42 177 27 200 295 -69 10,456
43 154 23 200 293 -70 10,386
44 134 20 200 291 -70 10,316
45 117 18 200 288 -71 10,245
46 101 15 200 286 -70 10,175
47 88 13 200 283 -70 10,105
48 77 12 200 281 -69 10,036
49 67 10 200 279 -68 9,967
50 58 9 200 276 -67 9,900
51 50 8 200 274 -66 9,834
52 44 7 200 271 -65 9,770
53 38 6 200 269 -63 9,707
54 33 5 200 266 -61 9,645
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Table M-38. SED 5/FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 29 4 200 264 -60 9,586
56 25 4 200 262 -58 9,528
57 22 3 200 259 -56 9,473
58 19 3 200 257 -54 9,419
59 16 2 200 254 -52 9,367
60 14 2 200 252 -50 9,317
61 12 2 200 249 -47 9,270
62 11 2 200 247 -45 9,225
63 9 1 200 245 -43 9,182
64 8 1 200 242 -41 9,141
65 7 1 200 240 -39 9,102
66 6 1 200 237 -36 9,066
67 5 1 200 235 -34 9,032
68 5 1 200 233 -32 9,000
69 4 1 200 230 -29 8,971
70 4 1 200 228 -27 8,944
71 3 0 200 225 -25 8,919
72 3 0 200 223 -22 8,897
73 2 0 200 221 -20 8,877
74 2 0 200 218 -18 8,859
75 2 0 200 216 -16 8,844
76 2 0 200 214 -14 8,830
77 1 0 200 212 -12 8,818
78 1 0 200 211 -10 8,807
79 1 0 200 209 -9 8,799
80 1 0 200 208 -7 8,791
81 1 0 200 206 -6 8,785
82 1 0 200 205 -5 8,780
83 1 0 200 204 -4 8,777
84 0 0 200 203 -3 8,774
85 0 0 200 202 -2 8,772
86 0 0 200 202 -1 8,770
87 0 0 200 201 -1 8,770
88 0 0 200 201 0 8,769
89 0 0 200 200 0 8,769
90 0 0 200 200 0 8,769
91 0 0 200 200 0 8,769
92 0 0 200 200 0 8,770
93 0 0 200 200 0 8,770
94 0 0 200 200 0 8,770
95 0 0 200 200 0 8,770
96 0 0 200 200 0 8,770
97 0 0 200 200 0 8,770
98 0 0 200 200 0 8,770
99 0 0 200 200 0 8,771

100 0 0 200 200 0 8,771
101 0 0 200 200 0 8,771
102 0 0 200 200 0 8,771
103 0 0 200 200 0 8,771
104 0 0 200 200 0 8,771
105 0 0 200 200 0 8,772
106 0 0 200 200 0 8,772
107 0 0 200 200 0 8,772
108 0 0 200 200 0 8,772
109 0 0 200 200 0 8,772
110 0 0 200 200 0 8,772
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Table M-38. SED 5/FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 200 200 0 8,772
112 0 0 200 200 0 8,773
113 0 0 200 200 0 8,773
114 0 0 200 200 0 8,773
115 0 0 200 200 0 8,773
116 0 0 200 200 0 8,773
117 0 0 200 200 0 8,773
118 0 0 200 200 0 8,773
119 0 0 200 200 0 8,773
120 0 0 200 200 0 8,774
121 0 0 200 200 0 8,774
122 0 0 200 200 0 8,774
123 0 0 200 200 0 8,774
124 0 0 200 200 0 8,774
125 0 0 200 200 0 8,774

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-39. GHG Emissions from Combination Alternative SED 6/FP 4.
SED 6:  556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 1,583 50 79,000 800 0.00224 0.00238 801 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 8,792 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Water Truck
(operation - for dust control) 4,102 50 205,000 2,080 0.053 0.119 2,100 construction

TOTAL EMISSIONS 3,060

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 30 50 1,500 15.2 0.000043 0.000045 15 transportation
Flatbed Truck - Equipment 5 50 250 2.5 0.0000071 0.0000075 3 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

191 50 10,000 102 0.003 0.006 100 construction

TOTAL EMISSIONS 120

21-yr duration



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\
COMBO_GHG-inventory.xlsx 2 of 5 9/29/2010

Table M-39. GHG Emissions from Combination Alternative SED 6/FP 4.
SED 6:  556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35

21-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT/SOIL (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 10 50 500 5.1 0.0000142 0.0000151 5 transportation
Flatbed Truck 22 50 1,100 11.2 0.0000312 0.0000332 11 transportation
Cargo Truck 2 50 100 1.02 0.0000028 0.0000030 1 transportation
Portland Cement 358 50 17,900 182 0.000508 0.000540 182 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY (sediment) AND IN FLOODPLAIN (soil)
Dump Truck (16 ton) 5,919 50 300,000 3,000 0.078 0.174 3,000 construction
Excavators 5,919 50 296,000 3,000 0.077 0.172 3,030 construction
Dewatering Pump 2,959 50 148,000 1,500 0.038 0.086 1,510 construction
  ► EXCAVATION IN WET
8'' Cutter Head Dredge 1,090 50 55,000 600 0.014 0.032 600 construction
Tender Tug 1,090 50 55,000 600 0.014 0.032 600 construction
Booster Pump 26,148 50 1,310,000 13,300 0.341 0.760 13,400 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 2,720 50 136,000 1,380 0.035 0.079 1,390 construction
Front-End Loader 2,720 50 136,000 1,380 0.035 0.079 1,390 construction

TOTAL EMISSIONS 25,100

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 4 50 200 2 0.000052 0.000116 2 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 24 50 1,200 12 0.00031 0.00070 12 construction
Cargo Truck 24 50 1,200 12 0.00031 0.00070 12 construction
Front-End Loader 12 50 600 6 0.000156 0.00035 6 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 2,691 50 134,550 1,400 0.035 0.078 1,410 construction

TOTAL EMISSIONS 1,440



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\
COMBO_GHG-inventory.xlsx 3 of 5 9/29/2010

Table M-39. GHG Emissions from Combination Alternative SED 6/FP 4.
SED 6:  556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35

21-yr duration

ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

48,436 110 5,327,960 2,000 0.041 0.21 2,000
16,138 250 4,034,500 1,520 0.031 0.16 1,500

TOTAL EMISSIONS 3,500

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 4 50 200 0 0.000006 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 4 50 200 0 0.000006 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.0073 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 60 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,020
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Table M-39. GHG Emissions from Combination Alternative SED 6/FP 4.
SED 6:  556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35

21-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 13,999 50 700,000 7,110 0.0199 0.0211 7,117 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 23 50 1,150 11.7 0.0000327 0.0000347 12 transportation
Flatbed Truck 37 50 1,850 18.8 0.0000525 0.0000558 19 transportation
INSTALLATION
Dump Truck (16 ton) 8,249 50 410,000 4,200 0.107 0.238 4,200 construction
Excavator 4,124 50 206,000 2,090 0.054 0.119 2,110 construction
Flexi-Float movement 9,017 construction
Front-End Loader 4,124 50 206,000 2,090 0.054 0.119 2,110 construction

TOTAL EMISSIONS 15,570

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 350 3.6 0.0000099 0.0000106 3.6 NA (restoration)

Tri-axe truck 4 50 200 2.0 0.0000057 0.0000060 2.0 NA (restoration)
Utility Vehicle 4 50 200 2.0 0.0000057 0.0000060 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 9 50 450 4.6 0.0000128 0.0000136 4.6 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 114 50 5,700 57.9 0.00016 0.00017 58 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 797 50 40,000 406 0.010 0.023 410 NA (restoration)
Dozer 1,265 50 63,000 639 0.016 0.037 645 NA (restoration)
Disc Sparrow 166 50 8,300 84 0.002 0.005 85 NA (restoration)
Spreader 182 50 9,100 92 0.002 0.005 93 NA (restoration)
Tri-axe truck 166 50 8,300 84 0.002 0.005 85 NA (restoration)
Utility Vehicle 3,754 50 188,000 1,910 0.049 0.109 1,927 NA (restoration)

TOTAL EMISSIONS 3,300
* NA - not applicable
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Table M-39. GHG Emissions from Combination Alternative SED 6/FP 4.
SED 6:  556,000 cy sediment/bank soil removed; 178 acres cap/backfill after removal; 45 acres cap only; 112 acres thin-layer cap
FP 4:  121,000 cy of soil removed over 72 acre area

SEE NOTES PRECEDING TABLE M-35

21-yr duration

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

109,720 5.72 280 423,830 4.99 960

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
backfill/ clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/
backfill/ clean fill/

compartmentalized 
fill excavation 

activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

895,653 4.94 2,000 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

547,336 2.16 13,000 128,222,500 0.834 48,000 4,855,650 3.673 8,100

72,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\Forest CO2 - REVISED CMS.xlsx
Forest CO2 - REVISED CMS.xlsx Page 1 of 3 9/29/2010

Table M-40. SED 6/FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 16,085
1 14,453 1,632 10 18 1,624 1,624
2 14,266 187 19 36 170 1,794
3 14,003 263 29 54 238 2,032
4 13,675 328 39 71 296 2,328
5 13,289 386 48 89 345 2,673
6 12,854 435 58 106 387 3,060
7 12,375 478 68 124 423 3,482
8 11,859 516 77 141 453 3,935
9 11,311 549 87 158 478 4,413

10 10,734 577 97 175 499 4,912
11 10,132 602 106 192 516 5,428
12 9,509 623 116 208 531 5,959
13 8,867 642 126 225 542 6,501
14 8,209 658 135 242 552 7,053
15 7,537 672 145 258 559 7,612
16 6,852 684 155 274 565 8,177
17 6,157 695 164 290 569 8,746
18 5,453 704 174 306 572 9,318
19 4,740 712 184 322 574 9,892
20 4,121 619 193 338 475 10,366
21 3,583 538 203 354 388 10,754
22 3,115 468 203 351 320 11,074
23 2,708 407 203 349 261 11,335
24 2,354 354 203 346 210 11,545
25 2,047 308 203 344 167 11,712
26 1,779 267 203 342 129 11,841
27 1,547 232 203 339 96 11,937
28 1,345 202 203 337 69 12,006
29 1,169 176 203 334 45 12,051
30 1,016 153 203 332 24 12,075
31 884 133 203 329 7 12,081
32 768 115 203 327 -8 12,073
33 668 100 203 324 -21 12,052
34 581 87 203 322 -32 12,021
35 505 76 203 319 -40 11,980
36 439 66 203 317 -48 11,932
37 381 57 203 315 -54 11,878
38 332 50 203 312 -59 11,819
39 288 43 203 310 -63 11,756
40 251 38 203 307 -66 11,689
41 218 33 203 305 -69 11,620
42 189 28 203 302 -71 11,550
43 165 25 203 300 -72 11,478
44 143 22 203 297 -73 11,405
45 124 19 203 295 -73 11,332
46 108 16 203 292 -73 11,259
47 94 14 203 290 -73 11,186
48 82 12 203 287 -72 11,114
49 71 11 203 285 -71 11,043
50 62 9 203 283 -70 10,973
51 54 8 203 280 -69 10,904
52 47 7 203 278 -68 10,836
53 41 6 203 275 -66 10,770
54 35 5 203 273 -64 10,706
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Table M-40. SED 6/FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 31 5 203 270 -63 10,643
56 27 4 203 268 -61 10,582
57 23 3 203 265 -59 10,523
58 20 3 203 263 -57 10,467
59 18 3 203 260 -55 10,412
60 15 2 203 258 -53 10,359
61 13 2 203 256 -50 10,309
62 12 2 203 253 -48 10,260
63 10 2 203 251 -46 10,214
64 9 1 203 248 -44 10,171
65 8 1 203 246 -42 10,129
66 7 1 203 243 -39 10,090
67 6 1 203 241 -37 10,053
68 5 1 203 238 -35 10,018
69 4 1 203 236 -32 9,986
70 4 1 203 233 -30 9,956
71 3 0 203 231 -27 9,929
72 3 0 203 229 -25 9,904
73 2 0 203 226 -23 9,881
74 2 0 203 224 -20 9,861
75 2 0 203 222 -18 9,842
76 2 0 203 220 -16 9,826
77 1 0 203 218 -14 9,811
78 1 0 203 216 -13 9,799
79 1 0 203 214 -11 9,788
80 1 0 203 213 -9 9,778
81 1 0 203 211 -8 9,770
82 1 0 203 210 -7 9,763
83 1 0 203 209 -6 9,758
84 1 0 203 208 -4 9,753
85 0 0 203 207 -3 9,750
86 0 0 203 206 -3 9,747
87 0 0 203 205 -2 9,745
88 0 0 203 204 -1 9,744
89 0 0 203 204 -1 9,744
90 0 0 203 203 0 9,743
91 0 0 203 203 0 9,743
92 0 0 203 203 0 9,743
93 0 0 203 203 0 9,743
94 0 0 203 203 0 9,744
95 0 0 203 203 0 9,744
96 0 0 203 203 0 9,744
97 0 0 203 203 0 9,744
98 0 0 203 203 0 9,744
99 0 0 203 203 0 9,744

100 0 0 203 203 0 9,745
101 0 0 203 203 0 9,745
102 0 0 203 203 0 9,745
103 0 0 203 203 0 9,745
104 0 0 203 203 0 9,745
105 0 0 203 203 0 9,745
106 0 0 203 203 0 9,745
107 0 0 203 203 0 9,746
108 0 0 203 203 0 9,746
109 0 0 203 203 0 9,746
110 0 0 203 203 0 9,746
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Table M-40. SED 6/FP 4 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 203 203 0 9,746
112 0 0 203 203 0 9,746
113 0 0 203 203 0 9,746
114 0 0 203 203 0 9,747
115 0 0 203 203 0 9,747
116 0 0 203 203 0 9,747
117 0 0 203 203 0 9,747
118 0 0 203 203 0 9,747
119 0 0 203 203 0 9,747
120 0 0 203 203 0 9,747
121 0 0 203 203 0 9,748
122 0 0 203 203 0 9,748
123 0 0 203 203 0 9,748
124 0 0 203 203 0 9,748
125 0 0 203 203 0 9,748

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-41. GHG Emissions from Combination Alternative SED 8/FP 7.
SED 8:  2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal
FP 7:  615,000 cy of soil removed over 387 acre area 
     (note, this number is 16,000 cy less than for FP 7 alone, due to overlap within a backwater removal)

SEE NOTES PRECEDING TABLE M-35
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 3,119 50 156,000 1,580 0.00443 0.00471 1,581 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 17,361 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Water Truck
(operation - for dust control) 9,479 50 474,000 4,810 0.123 0.275 4,850 construction

TOTAL EMISSIONS 6,590

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 41 50 2,050 20.8 0.000058 0.000062 21 transportation
Flatbed Truck - Equipment 5 50 250 2.5 0.0000071 0.0000075 3 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

192 50 10,000 102 0.003 0.006 100 construction

TOTAL EMISSIONS 120

52-yr duration
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Table M-41. GHG Emissions from Combination Alternative SED 8/FP 7.
SED 8:  2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal
FP 7:  615,000 cy of soil removed over 387 acre area 
     (note, this number is 16,000 cy less than for FP 7 alone, due to overlap within a backwater removal)

SEE NOTES PRECEDING TABLE M-35

52-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT/SOIL (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 10 50 500 5.1 0.0000142 0.0000151 5 transportation
Flatbed Truck 26 50 1,300 13.2 0.0000369 0.0000392 13 transportation
Cargo Truck 2 50 100 1.02 0.0000028 0.0000030 1 transportation
Portland Cement 1725 50 86,300 876 0.002451 0.002604 877 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY (sediment) AND IN FLOODPLAIN (soil)
Dump Truck (16 ton) 15,660 50 780,000 7,900 0.203 0.452 8,000 construction
Excavators 15,660 50 783,000 7,950 0.204 0.454 8,020 construction
Dewatering Pump 7,830 50 392,000 3,980 0.102 0.227 4,020 construction
  ► EXCAVATION IN WET
8'' Cutter Head Dredge 5,331 50 267,000 2,700 0.069 0.155 2,700 construction
Tender Tug 5,331 50 267,000 2,700 0.069 0.155 2,700 construction
Booster Pump 170,591 50 8,530,000 86,600 2.218 4.947 87,400 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 6,210 50 311,000 3,160 0.081 0.180 3,190 construction
Front-End Loader 6,210 50 311,000 3,160 0.081 0.180 3,190 construction

TOTAL EMISSIONS 120,100

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 6 50 300 3 0.000078 0.000174 3 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Cargo Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Front-End Loader 16 50 800 8 0.000208 0.00046 8 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 6,210 50 310,500 3,200 0.081 0.180 3,230 construction

TOTAL EMISSIONS 3,270
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Table M-41. GHG Emissions from Combination Alternative SED 8/FP 7.
SED 8:  2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal
FP 7:  615,000 cy of soil removed over 387 acre area 
     (note, this number is 16,000 cy less than for FP 7 alone, due to overlap within a backwater removal)

SEE NOTES PRECEDING TABLE M-35

52-yr duration

ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

72,172 110 7,938,920 2,990 0.061 0.31 3,000
76,866 250 19,216,500 7,230 0.148 0.75 7,300

TOTAL EMISSIONS 10,300

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 152 50 7,600 80 0.000216 0.00023 80 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 6 50 300 0 0.000009 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 6 50 300 0 0.000009 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 78 50 3,900 40 0.000111 0.00012 40 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 453 50 23,000 230 0.0060 0.013 230 construction
Track Truck 563 50 28,000 280 0.0073 0.016 280 construction
Dump Truck 515 50 26,000 260 0.0068 0.0151 260 construction
Utility Truck 111 50 6,000 60 0.0016 0.0035 60 construction

TOTAL EMISSIONS 1,020
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Table M-41. GHG Emissions from Combination Alternative SED 8/FP 7.
SED 8:  2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal
FP 7:  615,000 cy of soil removed over 387 acre area 
     (note, this number is 16,000 cy less than for FP 7 alone, due to overlap within a backwater removal)

SEE NOTES PRECEDING TABLE M-35

52-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 48,352 50 2,418,000 24,540 0.0687 0.0730 24,563 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 23 50 1,150 11.7 0.0000327 0.0000347 12 transportation
Flatbed Truck 37 50 1,850 18.8 0.0000525 0.0000558 19 transportation
INSTALLATION
Dump Truck (16 ton) 25,029 50 1,250,000 12,700 0.325 0.725 12,800 construction
Excavator 12,515 50 626,000 6,350 0.163 0.363 6,410 construction
Flexi-Float movement 24,655 construction
Front-End Loader 12,515 50 626,000 6,350 0.163 0.363 6,410 construction

TOTAL EMISSIONS 50,210

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 350 3.6 0.0000099 0.0000106 3.6 NA (restoration)

Tri-axe truck 4 50 200 2.0 0.0000057 0.0000060 2.0 NA (restoration)
Utility Vehicle 4 50 200 2.0 0.0000057 0.0000060 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 25 50 1,250 12.7 0.0000355 0.0000377 13 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 351 50 17,600 178.6 0.00050 0.00053 179 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 2,229 50 111,000 1,127 0.029 0.064 1,137 NA (restoration)
Dozer 3,205 50 160,000 1,624 0.042 0.093 1,639 NA (restoration)
Disc Sparrow 455 50 22,800 231 0.006 0.013 233 NA (restoration)
Spreader 466 50 23,300 236 0.006 0.014 238 NA (restoration)
Tri-axe truck 461 50 23,100 234 0.006 0.013 236 NA (restoration)
Utility Vehicle 9,251 50 463,000 4,700 0.120 0.269 4,743 NA (restoration)

TOTAL EMISSIONS 8,400
* NA - not applicable
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Table M-41. GHG Emissions from Combination Alternative SED 8/FP 7.
SED 8:  2,287,000 cy sediment/bank soil removed; 351 acres cap/backfill after removal
FP 7:  615,000 cy of soil removed over 387 acre area 
     (note, this number is 16,000 cy less than for FP 7 alone, due to overlap within a backwater removal)

SEE NOTES PRECEDING TABLE M-35

52-yr duration

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

240,343 5.72 620 415,201 4.99 940

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
backfill/ clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/
backfill/ clean fill/

compartmentalized 
fill excavation 

activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

4,078,369 4.94 9,100 88 433 8.5

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

767,474 2.16 18,000 618,252,000 0.834 230,000 18,550,250 3.673 31,000

290,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-42. SED 8/FP 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 39,795
1 39,695 100 10 18 92 92
2 39,508 187 19 36 170 262
3 39,245 262 29 54 238 500
4 38,917 328 39 71 295 795
5 38,532 385 48 89 345 1,140
6 38,097 435 58 106 387 1,527
7 37,619 478 68 124 422 1,949
8 37,103 516 77 141 452 2,401
9 36,555 548 87 158 477 2,878

10 35,979 577 97 175 498 3,377
11 35,377 601 106 192 516 3,893
12 34,755 623 116 208 530 4,423
13 34,113 641 126 225 542 4,965
14 33,456 657 135 241 551 5,516
15 32,784 672 145 258 559 6,075
16 32,101 684 155 274 564 6,639
17 31,406 694 164 290 569 7,208
18 30,702 704 174 306 571 7,779
19 29,991 712 184 322 573 8,353
20 29,272 719 193 338 574 8,927
21 28,547 725 203 353 574 9,501
22 27,817 730 213 369 574 10,075
23 27,082 735 222 384 572 10,647
24 26,344 739 232 400 571 11,218
25 25,601 742 242 415 569 11,787
26 24,856 745 251 430 566 12,353
27 24,108 748 261 445 564 12,917
28 23,358 750 271 460 561 13,478
29 22,606 752 280 475 558 14,035
30 21,852 754 290 489 554 14,590
31 21,097 755 300 504 551 15,141
32 20,341 757 309 518 548 15,689
33 19,583 758 319 532 544 16,233
34 18,824 759 329 547 541 16,774
35 18,064 760 338 561 537 17,311
36 17,304 760 348 574 534 17,844
37 16,543 761 358 588 530 18,375
38 15,782 762 367 602 527 18,901
39 15,020 762 377 615 523 19,425
40 14,257 762 386 629 520 19,945
41 13,494 763 396 642 517 20,462
42 12,731 763 406 655 513 20,975
43 11,968 763 415 669 510 21,485
44 11,204 764 425 682 507 21,993
45 10,440 764 435 694 504 22,497
46 9,676 764 444 707 501 22,998
47 8,912 764 454 720 499 23,497
48 8,148 764 464 732 496 23,993
49 7,383 764 473 745 493 24,486
50 6,619 765 483 757 491 24,977
51 5,854 765 493 769 488 25,465
52 5,089 765 502 781 486 25,951
53 4,424 665 502 775 392 26,343
54 3,846 578 502 769 311 26,655
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Table M-42. SED 8/FP 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 3,344 502 502 763 242 26,897
56 2,907 437 502 757 182 27,079
57 2,527 380 502 751 131 27,211
58 2,197 330 502 745 88 27,299
59 1,910 287 502 739 51 27,349
60 1,660 250 502 733 19 27,369
61 1,444 217 502 726 -7 27,362
62 1,255 189 502 720 -29 27,332
63 1,091 164 502 714 -48 27,285
64 948 143 502 708 -63 27,221
65 825 124 502 702 -76 27,145
66 717 108 502 696 -86 27,059
67 623 94 502 690 -94 26,966
68 542 81 502 684 -100 26,865
69 471 71 502 678 -105 26,761
70 409 62 502 672 -108 26,653
71 356 53 502 666 -110 26,543
72 309 47 502 660 -111 26,433
73 269 40 502 654 -111 26,322
74 234 35 502 648 -110 26,212
75 203 31 502 642 -109 26,103
76 177 27 502 636 -107 25,995
77 154 23 502 631 -105 25,890
78 134 20 502 625 -103 25,787
79 116 17 502 620 -100 25,687
80 101 15 502 615 -97 25,590
81 88 13 502 610 -94 25,496
82 76 11 502 605 -91 25,405
83 66 10 502 600 -88 25,317
84 58 9 502 595 -84 25,233
85 50 8 502 591 -81 25,153
86 44 7 502 586 -77 25,076
87 38 6 502 582 -74 25,002
88 33 5 502 578 -70 24,932
89 29 4 502 573 -67 24,865
90 25 4 502 569 -63 24,802
91 22 3 502 565 -60 24,742
92 19 3 502 562 -56 24,686
93 16 2 502 558 -53 24,633
94 14 2 502 554 -50 24,583
95 12 2 502 551 -47 24,536
96 11 2 502 548 -44 24,493
97 9 1 502 544 -41 24,452
98 8 1 502 541 -38 24,414
99 7 1 502 538 -35 24,379

100 6 1 502 536 -32 24,347
101 5 1 502 533 -30 24,318
102 5 1 502 530 -27 24,291
103 4 1 502 528 -25 24,266
104 4 1 502 525 -22 24,244
105 3 0 502 523 -20 24,224
106 3 0 502 521 -18 24,206
107 2 0 502 519 -16 24,189
108 2 0 502 517 -14 24,175
109 2 0 502 515 -12 24,163
110 2 0 502 513 -11 24,152
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Table M-42. SED 8/FP 7 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 1 0 502 512 -9 24,143
112 1 0 502 510 -8 24,135
113 1 0 502 509 -6 24,129
114 1 0 502 508 -5 24,123
115 1 0 502 507 -4 24,119
116 1 0 502 506 -3 24,116
117 1 0 502 505 -2 24,114
118 0 0 502 504 -2 24,112
119 0 0 502 504 -1 24,111
120 0 0 502 503 0 24,110
121 0 0 502 503 0 24,110
122 0 0 502 502 0 24,111
123 0 0 502 502 0 24,111
124 0 0 502 502 0 24,111
125 0 0 502 502 0 24,112

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-43. GHG Emissions from Combination Alternative SED 9/FP 8.
SED 9:  921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only
FP 8:  177,000 cy of soil removed over 108 acre area

SEE NOTES PRECEDING TABLE M-35
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 2,704 50 135,000 1,370 0.00383 0.00407 1,371 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 15,067 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 4 50 200 2.0 0.0000057 0.0000060 2 transportation
Water Truck
(operation - for dust control) 3,474 50 174,000 1,770 0.045 0.101 1,790 construction

TOTAL EMISSIONS 3,320

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 1 50 50 0.51 0.000001 0.000002 0.5 transportation
Flatbed Truck - Equipment 3 50 150 1.5 0.0000043 0.0000045 1.5 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

2 50 100 1.0 0.000026 0.000058 1.0 construction

TOTAL EMISSIONS 3.0

13-yr duration
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Table M-43. GHG Emissions from Combination Alternative SED 9/FP 8.
SED 9:  921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only
FP 8:  177,000 cy of soil removed over 108 acre area

SEE NOTES PRECEDING TABLE M-35

13-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT/SOIL (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 11 50 550 5.6 0.0000156 0.0000166 6 transportation
Flatbed Truck 29 50 1,450 14.7 0.0000412 0.0000438 15 transportation
Cargo Truck 2 50 100 1.02 0.0000028 0.0000030 1 transportation
Portland Cement 696 50 34,800 353 0.000988 0.001050 354 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY (sediment) AND IN FLOODPLAIN (soil)
Dump Truck (16 ton) 2,824 50 140,000 1,400 0.036 0.081 1,400 construction
Excavators 2,824 50 141,000 1,430 0.037 0.082 1,440 construction
Dewatering Pump 1,412 50 71,000 720 0.018 0.041 730 construction
  ► EXCAVATION IN WET
Dump Truck (16 ton) 2,322 50 116,000 1,180 0.030 0.067 1,190 construction
Excavator - Removal 1,161 50 58,000 590 0.015 0.034 600 construction
Long Reach - Removal 1,161 50 58,000 590 0.015 0.034 600 construction
Flexi-Float movement 2,902 50 145,000 1,470 0.038 0.084 1,480 construction
8'' Cutter Head Dredge 1,992 50 100,000 1,000 0.026 0.058 1,000 construction
Tender Tug 1,992 50 100,000 1,000 0.026 0.058 1,000 construction
Booster Pump 55,778 50 2,790,000 28,300 0.725 1.618 28,600 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 2,317 50 116,000 1,180 0.030 0.067 1,190 construction
Front-End Loader 2,317 50 116,000 1,180 0.030 0.067 1,190 construction

TOTAL EMISSIONS 40,800

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 6 50 300 3 0.000078 0.000174 3 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Cargo Truck 32 50 1,600 16 0.00042 0.00093 16 construction
Front-End Loader 16 50 800 8 0.000208 0.00046 8 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 2,211 50 110,550 1,100 0.029 0.064 1,110 construction

TOTAL EMISSIONS 1,150
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Table M-43. GHG Emissions from Combination Alternative SED 9/FP 8.
SED 9:  921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only
FP 8:  177,000 cy of soil removed over 108 acre area

SEE NOTES PRECEDING TABLE M-35

13-yr duration

ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

27,859 110 3,064,490 1,150 0.024 0.12 1,200
27,759 250 6,939,750 2,610 0.054 0.27 2,600

TOTAL EMISSIONS 3,800

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 309 50 15,500 160 0.000440 0.00047 160 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 3 50 200 0 0.000006 0.00001 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 3 50 200 0 0.000006 0.00001 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 32 50 1,600 20 0.000045 0.00005 20 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 97 50 4,900 50 0.000139 0.00015 50 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 9 50 500 10 0.000014 0.00002 10 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 24 50 1,200 10 0.000034 0.00004 10 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 779 50 39,000 400 0.0101 0.023 400 construction
Track Truck 828 50 41,000 420 0.0107 0.024 420 construction
Dump Truck 725 50 36,000 370 0.0094 0.0209 370 construction
Utility Truck 58 50 3,000 30 0.0008 0.0017 30 construction

TOTAL EMISSIONS 1,470
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Table M-43. GHG Emissions from Combination Alternative SED 9/FP 8.
SED 9:  921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only
FP 8:  177,000 cy of soil removed over 108 acre area

SEE NOTES PRECEDING TABLE M-35

13-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 16,954 50 848,000 8,610 0.0241 0.0256 8,618 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 23 50 1,150 11.7 0.0000327 0.0000347 12 transportation
Flatbed Truck 39 50 1,950 19.8 0.0000554 0.0000588 20 transportation
INSTALLATION
Dump Truck (16 ton) 8,469 50 420,000 4,300 0.109 0.244 4,300 construction
Excavator 4,234 50 212,000 2,150 0.055 0.123 2,170 construction
Flexi-Float movement 8,644 construction
Front-End Loader 4,234 50 212,000 2,150 0.055 0.123 2,170 construction

TOTAL EMISSIONS 17,290

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

7 50 350 3.6 0.0000099 0.0000106 3.6 NA (restoration)

Tri-axe truck 4 50 200 2.0 0.0000057 0.0000060 2.0 NA (restoration)
Utility Vehicle 4 50 200 2.0 0.0000057 0.0000060 2.0 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 9 50 450 4.6 0.0000128 0.0000136 4.6 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 127 50 6,400 65.0 0.00018 0.00019 65 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 858 50 43,000 436 0.011 0.025 440 NA (restoration)
Dozer 1,266 50 63,000 639 0.016 0.037 645 NA (restoration)
Disc Sparrow 173 50 8,700 88 0.002 0.005 89 NA (restoration)
Spreader 186 50 9,300 94 0.002 0.005 95 NA (restoration)
Tri-axe truck 178 50 8,900 90 0.002 0.005 91 NA (restoration)
Utility Vehicle 4,067 50 203,000 2,060 0.053 0.118 2,079 NA (restoration)

TOTAL EMISSIONS 3,500
* NA - not applicable
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Table M-43. GHG Emissions from Combination Alternative SED 9/FP 8.
SED 9:  921,000 cy sediment/bank soil removed; 333 acres cap/backfill after removal; 3 acres cap only
FP 8:  177,000 cy of soil removed over 108 acre area

SEE NOTES PRECEDING TABLE M-35

13-yr duration

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

212,562 5.72 550 336,045 4.99 760

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
backfill/ clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/
backfill/ clean fill/

compartmentalized 
fill excavation 

activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

Quantity of topsoil 
(tons)

[for sorptive layer]
Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/

clean fill/
compartmentalized 

fill excavation 
activities

993,233 4.94 2,200 788 433 77 199,628 4.94 400

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

9,649 2.16 230 249,361,500 0.834 94,000 6,610,200 3.673 11,000

110,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-44. SED 9/FP 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 15,662
1 15,505 157 15 28 144 144
2 15,211 294 30 56 268 412
3 14,798 413 46 84 374 787
4 14,281 517 61 112 465 1,252
5 13,674 607 76 140 543 1,795
6 12,990 685 91 167 609 2,403
7 12,237 753 106 195 665 3,068
8 11,425 812 122 222 712 3,780
9 10,562 863 137 248 752 4,531

10 9,655 908 152 275 785 5,316
11 8,708 947 167 302 812 6,128
12 7,728 980 183 328 835 6,963
13 6,718 1,010 198 354 853 7,816
14 5,841 878 198 352 724 8,540
15 5,078 763 198 349 611 9,152
16 4,414 663 198 347 514 9,666
17 3,838 577 198 345 430 10,096
18 3,336 501 198 342 357 10,453
19 2,900 436 198 340 294 10,747
20 2,521 379 198 337 239 10,986
21 2,192 329 198 335 192 11,178
22 1,906 286 198 333 152 11,330
23 1,657 249 198 330 117 11,446
24 1,440 216 198 328 86 11,533
25 1,252 188 198 325 61 11,593
26 1,089 164 198 323 38 11,631
27 946 142 198 321 19 11,651
28 823 124 198 318 3 11,654
29 715 107 198 316 -11 11,643
30 622 93 198 313 -22 11,621
31 541 81 198 311 -32 11,589
32 470 71 198 309 -40 11,549
33 409 61 198 306 -47 11,502
34 355 53 198 304 -53 11,449
35 309 46 198 301 -57 11,392
36 268 40 198 299 -61 11,331
37 233 35 198 297 -64 11,267
38 203 30 198 294 -66 11,201
39 176 27 198 292 -68 11,133
40 153 23 198 290 -69 11,064
41 133 20 198 287 -69 10,995
42 116 17 198 285 -70 10,926
43 101 15 198 282 -69 10,856
44 88 13 198 280 -69 10,787
45 76 11 198 278 -68 10,719
46 66 10 198 275 -67 10,651
47 58 9 198 273 -66 10,585
48 50 8 198 270 -65 10,520
49 43 7 198 268 -64 10,456
50 38 6 198 266 -62 10,394
51 33 5 198 263 -61 10,333
52 29 4 198 261 -59 10,275
53 25 4 198 258 -57 10,218
54 22 3 198 256 -55 10,163
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Table M-44. SED 9/FP 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 19 3 198 254 -53 10,110
56 16 2 198 251 -51 10,059
57 14 2 198 249 -49 10,010
58 12 2 198 246 -47 9,963
59 11 2 198 244 -45 9,918
60 9 1 198 242 -43 9,875
61 8 1 198 239 -40 9,835
62 7 1 198 237 -38 9,797
63 6 1 198 235 -36 9,761
64 5 1 198 232 -34 9,728
65 5 1 198 230 -31 9,696
66 4 1 198 227 -29 9,667
67 3 1 198 225 -27 9,641
68 3 0 198 223 -24 9,616
69 3 0 198 220 -22 9,594
70 2 0 198 218 -20 9,575
71 2 0 198 215 -17 9,557
72 2 0 198 213 -15 9,542
73 2 0 198 211 -13 9,530
74 1 0 198 209 -11 9,519
75 1 0 198 207 -9 9,510
76 1 0 198 205 -7 9,503
77 1 0 198 203 -6 9,498
78 1 0 198 202 -4 9,493
79 1 0 198 201 -3 9,490
80 1 0 198 200 -2 9,488
81 0 0 198 199 -1 9,487
82 0 0 198 198 -1 9,487
83 0 0 198 198 0 9,486
84 0 0 198 198 0 9,487
85 0 0 198 198 0 9,487
86 0 0 198 198 0 9,487
87 0 0 198 198 0 9,487
88 0 0 198 198 0 9,487
89 0 0 198 198 0 9,487
90 0 0 198 198 0 9,488
91 0 0 198 198 0 9,488
92 0 0 198 198 0 9,488
93 0 0 198 198 0 9,488
94 0 0 198 198 0 9,488
95 0 0 198 198 0 9,488
96 0 0 198 198 0 9,489
97 0 0 198 198 0 9,489
98 0 0 198 198 0 9,489
99 0 0 198 198 0 9,489

100 0 0 198 198 0 9,489
101 0 0 198 198 0 9,489
102 0 0 198 198 0 9,489
103 0 0 198 198 0 9,490
104 0 0 198 198 0 9,490
105 0 0 198 198 0 9,490
106 0 0 198 198 0 9,490
107 0 0 198 198 0 9,490
108 0 0 198 198 0 9,490
109 0 0 198 198 0 9,490
110 0 0 198 198 0 9,491
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Table M-44. SED 9/FP 8 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 198 198 0 9,491
112 0 0 198 198 0 9,491
113 0 0 198 198 0 9,491
114 0 0 198 198 0 9,491
115 0 0 198 198 0 9,491
116 0 0 198 198 0 9,491
117 0 0 198 198 0 9,491
118 0 0 198 198 0 9,492
119 0 0 198 198 0 9,492
120 0 0 198 198 0 9,492
121 0 0 198 198 0 9,492
122 0 0 198 198 0 9,492
123 0 0 198 198 0 9,492
124 0 0 198 198 0 9,492
125 0 0 198 198 0 9,493

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-45. GHG Emissions from Combination Alternative SED 10/FP 9.
SED 10:  241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill
FP 9:  26,000 cy of soil removed over 14 acre area

SEE NOTES PRECEDING TABLE M-35
ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF ACCESS ROADS/STAGING AREAS (TRANSPORTATION/CONSTRUCTION)
[NOTE: Emissions from excavating gravel materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF GRAVEL TO SITE (return trips included)
Dump Truck (16 ton) 633 50 32,000 320 0.00091 0.00097 320 transportation
TRANSPORTATION OF STAGING/ACCESS MATERIALS FOR OFFSITE T&D (return trips included)
Dump Truck (20 ton) 3,094 50 16,000 160 0.00045 0.00048 160 transportation
MAINTENANCE OF ACCESS ROADS/STAGING AREAS OVER COURSE OF REMEDIAL ACTIVITIES
Water Truck (delivery) 3 50 150 1.5 0.0000043 0.0000045 2 transportation
Water Truck
(operation - for dust control) 998 50 50,000 510 0.013 0.029 510 construction

TOTAL EMISSIONS 990

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO STEEL SHEET PILE ACTIVITIES (TRANSPORTATION/INSTALLATION/REMOVAL)
[NOTE: Emissions from production of steel sheet piling are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION TO/FROM SITE
Flatbed Truck - Materials 5 50 250 2.5 0.000007 0.000008 3 transportation
Flatbed Truck - Equipment 1 50 50 0.5 0.0000014 0.0000015 1 transportation
ON SITE INSTALLATION/REMOVAL OF SHEETING
Hydraulic Excavator - 
Vibratory Hammer

64 50 3,000 30 0.001 0.002 30 construction

TOTAL EMISSIONS 30

5-yr duration
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Table M-45. GHG Emissions from Combination Alternative SED 10/FP 9.
SED 10:  241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill
FP 9:  26,000 cy of soil removed over 14 acre area

SEE NOTES PRECEDING TABLE M-35

5-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO EXCAVATION/DREDGING OF SEDIMENT/SOIL (TRANSPORTATION OF EQUIPMENT AND EXCAVATION ACTIVITIES)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT/MATERIAL TO/FROM SITE
Dump Truck (16 ton) 11 50 550 5.6 0.0000156 0.0000166 6 transportation
Flatbed Truck 16 50 800 8.1 0.0000227 0.0000241 8 transportation
Cargo Truck 2 50 100 1.02 0.0000028 0.0000030 1 transportation
Portland Cement 172 50 8,600 87 0.000244 0.000260 87 transportation
ON SITE EXCAVATION ACTIVITIES
  ► EXCAVATION IN DRY (sediment) AND IN FLOODPLAIN (soil)
Dump Truck (16 ton) 1,582 50 80,000 800 0.021 0.046 800 construction
Excavators 1,582 50 79,000 800 0.021 0.046 810 construction
Dewatering Pump 791 50 40,000 410 0.010 0.023 410 construction
  ► EXCAVATION IN WET
Dump Truck (16 ton) 1,229 50 61,000 620 0.016 0.035 630 construction
Excavator - Removal 615 50 31,000 310 0.008 0.018 310 construction
Long Reach - Removal 615 50 31,000 310 0.008 0.018 310 construction
Flexi-Float movement 1,536 50 77,000 780 0.020 0.045 790 construction
  ►MATERIAL HANDLING IN STAGING AREA 
Excavator - Blending 938 50 47,000 480 0.012 0.027 480 construction
Front-End Loader 938 50 47,000 480 0.012 0.027 480 construction

TOTAL EMISSIONS 5,100

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO WATER TREATMENT SYSTEM (TRANSPORTATION/SET-UP & TAKE-DOWN/OPERATION)

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF WATER TREATMENT EQUIPMENT/MATERIALS TO/FROM SITE
Vacuum Truck 1 50 50 1 0.000013 0.000029 1 transportation
SET-UP/TAKE-DOWN OF WATER TREATMENT SYSTEM
Flatbed Truck 8 50 400 4 0.00010 0.00023 4 construction
Cargo Truck 8 50 400 4 0.00010 0.00023 4 construction
Front-End Loader 4 50 200 2 0.000052 0.00012 2 construction
OPERATION OF WATER TREATMENT SYSTEM - DIRECT FUEL USAGE
Vacuum Truck 907 50 45,350 500 0.012 0.026 500 construction

TOTAL EMISSIONS 510
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Table M-45. GHG Emissions from Combination Alternative SED 10/FP 9.
SED 10:  241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill
FP 9:  26,000 cy of soil removed over 14 acre area

SEE NOTES PRECEDING TABLE M-35

5-yr duration

ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF WATER TREATMENT SYSTEM - PURCHASED ELECTRICITY

Estimated Hours of 
Operation

Total number 
of kWh used per 

hour of operation3

Estimated total 
number 

of kWh used

Tonnes of CO2 

associated with 
purchased 
electricity4

Tonnes of N2O 
associated with 

purchased 
electricity4

Tonnes of CH4 

associated with 
purchased electricity4

Tonnes CO2-eq 
associated with 

purchased electricity2

21,775 110 2,395,250 900 0.018 0.09 900
TOTAL EMISSIONS 900

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO BANK REMOVAL/STABILIZATION (DELIVERY TO SITE/INSTALLATION) 
[NOTE: Emissions from quarrying rip-rap & concrete production are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL TO SITE (return trips included)
  ► RIP-RAP (ARMOR STONE)
Dump Truck (16 ton) 31 50 1,600 20 0.000045 0.00005 20 transportation
  ► LIVE STAKES/TUBELINGS
Flatbed/Trailer 1 50 100 0 0.000003 0.00000 0 transportation
  ► CONTAINER SHRUBS
Flatbed/Trailer 1 50 100 0 0.000003 0.00000 0 transportation
  ► COMPARTMENTAILZED FILL BAGS
Dump Truck (16 ton) 21 50 1,100 10 0.000031 0.00003 10 transportation
  ► CLEAN FILL
Dump Truck (16 ton) 8 50 400 0 0.000011 0.00001 0 transportation
  ► CONCRETE REVETMENT MATTING
Dump Truck (16 ton) 1 50 100 0 0.000003 0.00000 0 transportation
  ► ROCK (rock vane and bank spurs)
Dump Truck (16 ton) 25 50 1,300 10 0.000037 0.00004 10 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed (for Excavator 
and Track Truck) 3 50 150 1.5 0.0000043 0.0000045 2 transportation

Dump Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
Utility Truck 1 50 50 0.5 0.0000014 0.0000015 1 transportation
BANK STABILIZATION ACTIVITIES (INSTALLATION OF ALL MATERIALS)
Excavator 100 50 5,000 50 0.0013 0.003 50 construction
Track Truck 106 50 5,000 50 0.0013 0.003 50 construction
Dump Truck 97 50 5,000 50 0.0013 0.0029 50 construction
Utility Truck 14 50 1,000 10 0.0003 0.0006 10 construction

TOTAL EMISSIONS 200
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Table M-45. GHG Emissions from Combination Alternative SED 10/FP 9.
SED 10:  241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill
FP 9:  26,000 cy of soil removed over 14 acre area

SEE NOTES PRECEDING TABLE M-35

5-yr duration

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CAPPING/BACKFILL ACTIVITIES (DELIVERY TO SITE/INSTALLATION)
[NOTE: Emissions from excavating armor/isolation layer materials from borrow pit are presented in Off-Site  GHG Emissions Tables below]

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF MATERIAL (return trips included)
Dump Truck (16 ton) 1,584 50 79,000 800 0.0022 0.0024 801 transportation
TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Dump Truck 9 50 450 4.6 0.0000128 0.0000136 5 transportation
Flatbed Truck 9 50 450 4.6 0.0000128 0.0000136 5 transportation
INSTALLATION
Dump Truck (16 ton) 696 50 30,000 300 0.008 0.017 300 construction
Excavator 348 50 17,000 170 0.004 0.010 170 construction
Flexi-Float movement 607 construction
Front-End Loader 348 50 17,000 170 0.004 0.010 170 construction

TOTAL EMISSIONS 1,450

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO SITE RESTORATION ACITIVITIES

Type of Vehicle/
Equipment Used

Total duration of 
vehicle operation 

(days)

Assumed gallons of 
diesel fuel utilized 
per vehicle per day

Total Quantity of 
Diesel Fuel Used 

(gal)
Tonnes of CO2 

emitted1 Tonnes of N2O emitted1

Tonnes of CH4 

emitted1
Tonnes of CO2-eq 

emitted2

Included as 
"transportation" or 

"construction" in 
summary table

TRANSPORTATION OF EQUIPMENT TO/FROM SITE
Flatbed Truck 
(Backhoe/dozer/
sparrow/spreader)

6 50 300 3.0 0.0000085 0.0000091 3.0 NA (restoration)

Tri-axe truck 3 50 150 1.5 0.0000043 0.0000045 1.5 NA (restoration)
Utility Vehicle 3 50 150 1.5 0.0000043 0.0000045 1.5 NA (restoration)
DELIVERY OF TREES (return trips included)
Flatbed Truck 3 50 150 1.5 0.0000043 0.0000045 1.5 NA (restoration)
DELIVERY OF SHRUBS/HERBS/AQUATIC (return trips included)
Flatbed Truck 36 50 1,800 18.3 0.00005 0.00005 18 NA (restoration)
ON SITE RESTORATION ACTIVITIES
Backhoe 213 50 11,000 112 0.003 0.006 113 NA (restoration)
Dozer 357 50 18,000 183 0.005 0.010 185 NA (restoration)
Disc Sparrow 49 50 2,500 25 0.001 0.001 25 NA (restoration)
Spreader 52 50 2,600 26 0.001 0.002 26 NA (restoration)
Tri-axe truck 45 50 2,300 23 0.001 0.001 23 NA (restoration)
Utility Vehicle 968 50 48,000 490 0.012 0.028 494 NA (restoration)

TOTAL EMISSIONS 890
* NA - not applicable
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Table M-45. GHG Emissions from Combination Alternative SED 10/FP 9.
SED 10:  241,700 cy sediment/bank soil removed; 20 acres cap/backfill after removal; 42 acres removal w/o cap/backfill
FP 9:  26,000 cy of soil removed over 14 acre area

SEE NOTES PRECEDING TABLE M-35

5-yr duration

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) 
  ► DUE TO EXCAVATION OF ACCESS ROAD BASE MATERIAL (GRAVEL) AND QUARRYING OF LIMESTONE RIP-RAP/ROCK/ARMOR STONE/BOULDERS

Quantity of gravel material
required for access road 

construction (tons)

Pounds of CO2-eq 
emitted per ton of 

gravel material 
excavated from 

borrow pit5

Tonnes of CO2-eq 
emitted from gravel 
excavation activities

Quantity of rip-rap/
rock/ armor stone/ 

boulder (tons)6

Pounds of CO2-eq 
emitted per ton 

quarried6

Tonnes of CO2-eq 
emitted from rip-rap/

rock/ armor stone/ 
boulder quarrying 

activities

45,323 5.72 120 56,680 4.99 130

  ► DUE TO EXCAVATION OF SAND & FILL MATERIAL AND PRODUCTION OF CONCRETE FOR REVETMENT MATTING

Quantity of sand/
backfill/ clean fill/

compartmentalized fill 
(tons)7

Pounds of CO2-eq 
emitted per ton7

Tonnes of CO2-eq 
emitted from sand/
backfill/ clean fill/

compartmentalized 
fill excavation 

activities

Quantity of concrete 
revetment matting 

required (tons)

Pounds of CO2-eq 
emitted per cy of 

revetment matting 
produced8

Tonnes of CO2-eq 
emitted from concrete 

revetment matting 
production activities

105,681 4.94 240 80 433 7.8

  ► DUE TO MANUFACTURE OF STEEL SHEET PILING, PRODUCTION OF CEMENT (STABILIZING AGENT), AND DIESEL FUEL REFINING

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced9 

(assumes 24.19 
lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel 

sheet piling 
manufacture

Quantity of cement 
required for 

sediment 
stabilization (lbs)

Pounds of CO2-eq 
emitted per pound of 
cement produced10

Tonnes of CO2-eq 
emitted from cement 

manufacture

Gallons of diesel fuel 
required (from above-

listed activities)

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined11

Tonnes of CO2-eq 
emitted from diesel 

refining

95,889 2.16 2,300 61,605,000 0.834 23,000 902,700 3.673 1,500

27,000Total Estimated Tonnes CO2-eq emitted due to Off-Site Sources
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Table M-46. SED 10/FP 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

0 4,372
1 4,257 114 11 21 105 105
2 4,044 214 22 41 195 299
3 3,744 300 33 61 272 571
4 3,369 375 44 81 338 909
5 2,929 440 55 101 394 1,302
6 2,546 383 55 101 337 1,639
7 2,214 333 55 100 288 1,927
8 1,924 289 55 99 245 2,172
9 1,673 251 55 99 208 2,380

10 1,454 219 55 98 176 2,555
11 1,264 190 55 97 148 2,703
12 1,099 165 55 97 124 2,827
13 956 144 55 96 103 2,929
14 831 125 55 95 85 3,014
15 722 109 55 95 69 3,083
16 628 94 55 94 55 3,138
17 546 82 55 93 44 3,182
18 475 71 55 93 34 3,216
19 413 62 55 92 25 3,241
20 359 54 55 91 18 3,258
21 312 47 55 91 11 3,269
22 271 41 55 90 6 3,275
23 236 35 55 89 1 3,276
24 205 31 55 89 -3 3,273
25 178 27 55 88 -6 3,267
26 155 23 55 87 -9 3,258
27 135 20 55 87 -11 3,247
28 117 18 55 86 -13 3,234
29 102 15 55 85 -15 3,219
30 88 13 55 85 -16 3,202
31 77 12 55 84 -17 3,185
32 67 10 55 83 -18 3,167
33 58 9 55 83 -19 3,148
34 51 8 55 82 -19 3,128
35 44 7 55 81 -20 3,109
36 38 6 55 81 -20 3,089
37 33 5 55 80 -20 3,069
38 29 4 55 79 -20 3,049
39 25 4 55 79 -20 3,029
40 22 3 55 78 -20 3,009
41 19 3 55 77 -19 2,990
42 16 2 55 77 -19 2,971
43 14 2 55 76 -19 2,952
44 12 2 55 75 -18 2,934
45 11 2 55 75 -18 2,916
46 9 1 55 74 -18 2,898
47 8 1 55 73 -17 2,881
48 7 1 55 73 -17 2,865
49 6 1 55 72 -16 2,849
50 5 1 55 71 -15 2,833
51 5 1 55 71 -15 2,818
52 4 1 55 70 -14 2,804
53 4 1 55 69 -14 2,790
54 3 0 55 69 -13 2,777
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Table M-46. SED 10/FP 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

55 3 0 55 68 -13 2,765
56 2 0 55 67 -12 2,753
57 2 0 55 67 -11 2,741
58 2 0 55 66 -11 2,731
59 2 0 55 65 -10 2,721
60 1 0 55 65 -9 2,711
61 1 0 55 64 -9 2,702
62 1 0 55 63 -8 2,694
63 1 0 55 63 -7 2,687
64 1 0 55 62 -7 2,680
65 1 0 55 61 -6 2,674
66 1 0 55 61 -6 2,668
67 0 0 55 60 -5 2,664
68 0 0 55 59 -4 2,659
69 0 0 55 59 -4 2,656
70 0 0 55 58 -3 2,653
71 0 0 55 57 -2 2,651
72 0 0 55 57 -2 2,649
73 0 0 55 56 -1 2,648
74 0 0 55 56 -1 2,648
75 0 0 55 55 0 2,648
76 0 0 55 55 0 2,648
77 0 0 55 55 0 2,648
78 0 0 55 55 0 2,648
79 0 0 55 55 0 2,648
80 0 0 55 55 0 2,648
81 0 0 55 55 0 2,648
82 0 0 55 55 0 2,648
83 0 0 55 55 0 2,648
84 0 0 55 55 0 2,648
85 0 0 55 55 0 2,648
86 0 0 55 55 0 2,648
87 0 0 55 55 0 2,648
88 0 0 55 55 0 2,648
89 0 0 55 55 0 2,648
90 0 0 55 55 0 2,648
91 0 0 55 55 0 2,648
92 0 0 55 55 0 2,648
93 0 0 55 55 0 2,648
94 0 0 55 55 0 2,648
95 0 0 55 55 0 2,648
96 0 0 55 55 0 2,649
97 0 0 55 55 0 2,649
98 0 0 55 55 0 2,649
99 0 0 55 55 0 2,649

100 0 0 55 55 0 2,649
101 0 0 55 55 0 2,649
102 0 0 55 55 0 2,649
103 0 0 55 55 0 2,649
104 0 0 55 55 0 2,649
105 0 0 55 55 0 2,649
106 0 0 55 55 0 2,649
107 0 0 55 55 0 2,649
108 0 0 55 55 0 2,649
109 0 0 55 55 0 2,649
110 0 0 55 55 0 2,649



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\Forest CO2 - REVISED CMS.xlsx
Forest CO2 - REVISED CMS.xlsx Page 3 of 3 9/29/2010

Table M-46. SED 10/FP 9 emissions and sequestration losses/gains from disruptions in forest carbon stocks (tonnes, CO2).
(See general notes page prior to Table M-35)

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
trees/mulch1

Annual CO2 

emissions from 
decay of mulch1

Annual CO2 

Sequestration 
assumed lost from 

removed trees2

Annual CO2 

Sequestration of 
newly planted trees3

Annual Net 
emissions 

[emissions(+), 
sequestration (-)]

Annual Cumulative 
emissions 

[emissions(+), 
sequestration (-)]

111 0 0 55 55 0 2,649
112 0 0 55 55 0 2,649
113 0 0 55 55 0 2,649
114 0 0 55 55 0 2,649
115 0 0 55 55 0 2,649
116 0 0 55 55 0 2,649
117 0 0 55 55 0 2,649
118 0 0 55 55 0 2,649
119 0 0 55 55 0 2,649
120 0 0 55 55 0 2,649
121 0 0 55 55 0 2,649
122 0 0 55 55 0 2,650
123 0 0 55 55 0 2,650
124 0 0 55 55 0 2,650
125 0 0 55 55 0 2,650

Note:
1.  Highlighted value indicates emissions expected through the end of the project.
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Table M-47. Direct GHG Emissions from tree removal and chipping activities - Combination (SED/FP) Alternatives.

TOTAL HOURS OF EQUIPMENT RUN-TIME BY DBH1 CLASS FOR TREE REMOVAL (See Note 2).
Dbh1 class

(inches) 2.3-hp saw 3.7-hp saw 7.5-hp saw
Bucket 
truck Chipper

Stump 
grinder

1-6 0.3 NA NA 0.2 0.1 0.25
7-12 0.3 0.2 NA 0.4 0.25 0.33
13-18 0.5 0.5 0.1 0.75 0.4 0.5
19-24 1.5 1 0.5 2.2 0.75 0.7
25-30 1.8 1.5 0.8 3 1 1
31-36 2.2 1.8 1 5.5 2 1.5
36+ 2.2 2.3 1.5 7.5 2.5 2
average: 1.26 1.22 0.78 2.79 1.00 0.90

TOTAL CARBON EMISSIONS FOR VARIOUS TREE REMOVAL EQUIPMENT (See Note 2).

Equipment

Total C 
emission 
(kg/hr)

Aerial lift /
bucket truck 3.2
Chain saw < 4 hp 1.5
Chain saw > 4 hp 3.2
Chipper /
stump grinder 5.4

ESTIMATED DIRECT EMISSIONS (CO2) DUE TO TREE REMOVAL ACTIVITIES.

Assumed 
number of 

forested 
acres3

Assumed 
number of 

trees4
chain saw 

< 4 hp
chain saw 

> 4 hp

bucket 
truck/

aerial lift

chipper / 
stump 

grinder
chain saw < 

4 hp
chain saw > 

4 hp

bucket 
truck/

aerial lift

chipper / 
stump 

grinder Total

SED 3/FP 3 50 26,250 64,938 20,475 73,313 49,800 357 240 860 986 2,400
SED 5/FP 4 80 42,000 103,900 32,760 117,300 79,680 571 384 1,376 1,578 3,900
SED 6/FP 4 85 44,625 110,394 34,808 124,631 84,660 607 408 1,462 1,676 4,200
SED 8/FP 7 211 110,775 274,036 86,405 309,379 210,156 1,507 1,014 3,630 4,161 10,300
SED 9/FP 8 83 43,575 107,796 33,989 121,699 82,668 593 399 1,428 1,637 4,100
SED 10/FP 9 23 12,075 29,871 9,419 33,724 22,908 164 111 396 454 1,100

Notes:
1.  dbh - diameter at breast height.
2.  From tables 1 and 2 of Nowak et al. 2002.
       • Nowak, D.J., Stevens, J.C., Sisinni, S.M. and J. Luley.  2002.  Effects of urban tree management and species selection on atmospheric carbon dioxide. 
         Journal of Arboriculture .  28(3):113-122.  May 2002. 
3.  Assumed number of forested acres requiring clearing for each alternative was determined by comparing the horizontal extent of anticipated floodplain soil removal
     (for each FP alternative), as well as the anticipated footprints of access roads and staging areas (for each FP and SED alternative) with data presenting the 
     extent of various natural communities considered to be forests within the area of interest (Woodlot Alternatives, Inc. 2002; AECOM, 2010).
       • Woodlot Alternatives, Inc.  2002. Ecological Characterization of the Housatonic River. Prepared for U.S. Environmental Protection Agency, Region 1. 
         Environmental Remediation Contract, General Electric (GE)/Housatonic River Project, Pittsfield, MA. September 2002.
       • AECOM  2010.  Forested areas outside of the Woodlot Alternatives, Inc. (2002) coverage were generally determined by interpretation of three data sources 
         available from Massachusetts Geographic Information (MassGIS): Land Use datalayer (2005), Department of Environmental Protection (DEP) 
         Wetlands datalayer (2007), and color aerial photographs (2005).  
4.  Uses value of 525 trees/acre based on 2005 USDA Forest Service Inventory of Massachusetts (Forest area: 3,166,400 acres; Number of live trees: 1,583,395,000) 
     adjusted to include standing dead trees (from Table 2 of COLE Carbon Report) [dead trees ≈ 5% of live trees].
       • Cole Development Group.  2010.  Cole 1605(b) Report for Massachusetts.  http://ncasi.uml.edu/COLE/    (retrieved May 18, 2010).

Estimated Number of Hours of Operation Estimated CO2 emissions (tonnes)
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Table M-48. GHG Emissions from Treatment/Disposition (TD) Alternative 1.
[TD 1 - Disposal in an off-site permitted landfill or landfills]

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO TRANSPORTATION OF MATERIALS FOR DISPOSAL AT OFF-SITE FACILITY

Estimated number 
of 

Truck Trips1

Approximate Miles 
to High Acres 

Landfill

Approximate Miles 
to Model City 

Landfill
Tonnes of CO2 

emitted in travel1

Tonnes of N2O 
emitted in travel1

Tonnes of CH4 

emitted in travel1

Tonnes of CO2-eq 
emitted in travel2

SED 3, FP 2 
TSCA 3,500 -- 360 4,300 0.012 0.013

SED 3, FP 2 
Non-TSCA 12,200 275 -- 11,500 0.032 0.034

SED 8, FP 7 
TSCA 52,700 -- 360 65,000 0.18 0.19

SED 8, FP 7 
Non-TSCA 190,300 275 -- 180,000 0.50 0.53

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO DIESEL FUEL REFINING

Gallons of diesel 
fuel required (for 

above-listed 
transportation)1

Pounds of CO2-eq 
emitted per gallon 
diesel fuel refined3

Tonnes of CO2-eq 
emitted from diesel 

refining

SED 3, FP 2 
TSCA 425,900 3.673 710

SED 3, FP 2 
Non-TSCA 1,133,990 3.673 1,900

SED 8, FP 7 
TSCA 6,412,500 3.673 11,000

SED 8, FP 7 
Non-TSCA 17,688,400 3.673 29,000

See Notes on Page 2

Upper-
Bound 
Volume

Lower-
Bound 
Volume

16,000

Upper-
Bound 
Volume

250,000

Lower-
Bound 
Volume



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\TD_GHG-inventory.xlsx Page 2 of 2 9/29/2010

Table M-48. GHG Emissions from Treatment/Disposition (TD) Alternative 1.
[TD 1 - Disposal in an off-site permitted landfill or landfills]

Notes:
1.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
     Emissions calculated assuming round trip travel (i.e., number of truck trips x mileage to landfill x 2)
2.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
3.  Determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials (IPCC Fourth Assessment Report).
     Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel) provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories
     (http://www.ecoinvent.org).  This emission factor includes emissions from refining and transportation of fuel from refinery to filling station (average distance), and was 
     converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal) (provided by Oak Ridge National Laboratory, 
     http://bioenergy.ornl.gov/papers/misc/energy_conv.html).       
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Table M-49. GHG Emissions from Treatment/Disposition (TD) Alternative 2. 
[TD 2 - Disposition in a local in-water Confined Disposal Facility (CDF) or Facilities]
"Lower-Bound Volume" herein refers to SED 6 hydraulically dredged sediments (300,000 cy)
"Upper-Bound Volume" herein refers to SED 8 hydraulically dredged sediments (1,240,000 cy; only from Reaches 5C, 6, and backwaters)

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF CONFINED DISPOSAL FACILITY: 
TRANSPORTATION OF BACKFILL TO SITE OF CONFINED DISPOSAL FACILITY

Estimated number of 
Truck Trips1

Estimated Miles from 
Landfill to Backfill Pit

Tonnes of CO2 emitted 
in travel2

Tonnes of N2O emitted 
in travel2

Tonnes of CH4 emitted 
in travel2

Tonnes of CO2-eq 
emitted in travel3

Lower-Bound 
Volume 5,546 25 480 0.00133 0.00141 480

Upper-Bound 
Volume

19,542 25 1,700 0.0047 0.0050 1,700

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF CONFINED DISPOSAL FACILITY: 
VEHICLE EMISSIONS FROM CONSTRUCTION ACTIVITIES

Estimated hours of 
diesel vehicle operation

Assumed gallons of 
diesel fuel usage4

Tonnes of CO2 emitted 
in landfill construction2

Tonnes of N2O emitted 
in landfill construction5

Tonnes of CH4 emitted 
in landfill construction5

Tonnes of CO2-eq 
emitted in landfill 

construction3

Lower-Bound 
Volume 19,782 120,000 1,200 0.03 0.07 1,200

Upper-Bound 
Volume 87,129 500,000 5,000 0.13 0.29 5,000

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO DIESEL FUEL REFINING AND MANUFACTURE OF STEEL SHEET PILING

Gallons of diesel fuel 
required (from above-

listed activities)2

Pounds of CO2-eq 
emitted per gallon diesel 

fuel refined6

Tonnes of CO2-eq 
emitted from diesel 

refining

Quantity of steel 
sheet piling required 

(sq. ft.)

Pounds of CO2-eq 
emitted per pound 
of steel sheet piling 

produced7 

(assumes 24.19 lbs/sq. ft)

Tonnes of CO2-eq 
emitted from steel sheet 

piling manufacture

Lower-Bound 
Volume 170,000 3.673 300 27,840 2.16 660

Upper-Bound 
Volume 670,000 3.673 1,100 39,960 2.16 950

See Notes on Page 2
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Table M-49. GHG Emissions from Treatment/Disposition (TD) Alternative 2. 
[TD 2 - Disposition in a local in-water Confined Disposal Facility (CDF) or Facilities]
"Lower-Bound Volume" herein refers to SED 6 hydraulically dredged sediments (300,000 cy)
"Upper-Bound Volume" herein refers to SED 8 hydraulically dredged sediments (1,240,000 cy; only from Reaches 5C, 6, and backwaters)

Notes:
1.  Emissions calculated assuming round trip travel (i.e., number of truck trips x mileage to landfill x 2)
2.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
3.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
4.  Based on assumption of 50 gallons used per 8 hour day per piece of equipment.
5.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  N2O emission factor for diesel construction equipment: 0.26 g N2O/gallon (Table A-6 of above referenced document)
      •  CH4 emission factor for diesel construction equipment: 0.58 g CH4/gallon (Table A-6 of above referenced document)

Emissions factors associated with notes 6 and 7 below were determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials 
(IPCC Fourth Assessment Report).  Emissions factors provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories (http://www.ecoinvent.org).
6.  Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel) provided by Ecoinvent 2.0 database includes emissions from refining and transportation 
     of fuel from refinery to filling station (average distance), and was converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal)
     (provided by Oak Ridge National Laboratory, http://bioenergy.ornl.gov/papers/misc/energy_conv.html). 
7.  Presumes low-alloyed steel, sheet rolled (as specified for the majority of steel sheet pile manufactured by Skyline Steel, http://www.skylinesteel.com). 
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Table M-50. GHG Emissions from Treatment/Disposition (TD) Alternative 3 - Woods Pond Site.
[TD 3 - Disposition in a local on-site Upland Disposal Facility]

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF UPLAND DISPOSAL FACILITY: 
TRANSPORTATION OF BACKFILL TO SITE OF UPLAND DISPOSAL FACILITY

Estimated number of 
Truck Trips1

Estimated Miles from 
Landfill to Backfill Pit

Tonnes of CO2 emitted 
in travel2

Tonnes of N2O emitted 
in travel2

Tonnes of CH4 emitted 
in travel2

Tonnes of CO2-eq 
emitted in travel3

Lower-Bound 
Volume 1,451 25 124 0.00035 0.00037 120

Upper-Bound 
Volume

3,267 25 280 0.0008 0.0008 280

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF UPLAND DISPOSAL FACILITY: 
VEHICLE EMISSIONS FROM CONSTRUCTION ACTIVITIES

Estimated hours of 
diesel vehicle operation

Assumed gallons of 
diesel fuel usage4

Tonnes of CO2 emitted 
in landfill construction2

Tonnes of N2O emitted 
in landfill construction5

Tonnes of CH4 emitted 
in landfill construction5

Tonnes of CO2-eq 
emitted in landfill 

construction3

Lower-Bound 
Volume 32,851 210,000 2,100 0.05 0.12 2,100

Upper-Bound 
Volume 146,832 900,000 9,000 0.23 0.52 9,100

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO TRANSPORTATION OF MATERIALS FOR DISPOSAL

Estimated number of 
Truck Trips6

Approximate Total 
Travel Miles to On-site 

Disposal  Facility6

Tonnes of CO2 emitted 
in travel2

Tonnes of N2O emitted 
in travel2

Tonnes of CH4 emitted 
in travel2

Tonnes of CO2-eq 
emitted in travel3

Lower-Bound 
Volume

19,870 314,796 540 0.0015 0.0016 540

Upper-Bound 
Volume

187,510 1,543,400 2,600 0.0074 0.0079 2,600

See Notes on Page 2
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Table M-50. GHG Emissions from Treatment/Disposition (TD) Alternative 3 - Woods Pond Site.
[TD 3 - Disposition in a local on-site Upland Disposal Facility]

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO DIESEL FUEL REFINING
Gallons of diesel fuel 

required (from above-
listed activities)2

Pounds of CO2-eq 
emitted per gallon diesel 

fuel refined7

Tonnes of CO2-eq 
emitted from diesel 

refining

Lower-Bound 
Volume 275,461 3.673 460

Upper-Bound 
Volume 1,188,441 3.673 2,000

Notes:
1.  Construction trucks to deliver materials to site for building landfill (assume 12-cy capacity trucks).
2.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
3.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
4.  Based on assumption of 50 gallons used per 8 hour day per piece of equipment.
5.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  N2O emission factor for diesel construction equipment: 0.26 g N2O/gallon (Table A-6 of above referenced document)
      •  CH4 emission factor for diesel construction equipment: 0.58 g CH4/gallon (Table A-6 of above referenced document)
6.  Total travel miles represents the sumproduct of reach-specific truck trips (16 ton ea) and estimated distance to the treatment facility location from each reach (round trip).
7.  Determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials (IPCC Fourth Assessment Report).
     Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel) provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories
     (http://www.ecoinvent.org).  This emission factor includes emissions from refining and transportation of fuel from refinery to filling station (average distance), and was 
     converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal) (provided by Oak Ridge National Laboratory, 
     http://bioenergy.ornl.gov/papers/misc/energy_conv.html).       
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Table M-51. GHG Emissions from Treatment/Disposition (TD) Alternative 3 - Forest Street Site
[TD 3 - Disposition in a local on-site Upland Disposal Facility]

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF UPLAND DISPOSAL FACILITY: 
TRANSPORTATION OF BACKFILL TO SITE OF UPLAND DISPOSAL FACILITY

Estimated number of 
Truck Trips1

Estimated Miles from 
Landfill to Backfill Pit

Tonnes of CO2 emitted 
in travel2

Tonnes of N2O emitted 
in travel2

Tonnes of CH4 emitted 
in travel2

Tonnes of CO2-eq 
emitted in travel3

Lower-Bound 
Volume 6,175 25 530 0.00148 0.00157 530

Upper-Bound 
Volume

67,983 25 5,830 0.0163 0.0173 5,800

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF UPLAND DISPOSAL FACILITY: 
VEHICLE EMISSIONS FROM CONSTRUCTION ACTIVITIES

Estimated hours of 
diesel vehicle operation

Assumed gallons of 
diesel fuel usage4

Tonnes of CO2 emitted 
in landfill construction2

Tonnes of N2O emitted 
in landfill construction5

Tonnes of CH4 emitted 
in landfill construction5

Tonnes of CO2-eq 
emitted in landfill 

construction3

Lower-Bound 
Volume 46,147 290,000 2,900 0.08 0.17 2,900

Upper-Bound 
Volume 109,403 700,000 7,000 0.18 0.41 7,100

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO TRANSPORTATION OF MATERIALS FOR DISPOSAL

Estimated number of 
Truck Trips6

Approximate Total 
Travel Miles to On-site 

Disposal  Facility6

Tonnes of CO2 emitted 
in travel2

Tonnes of N2O emitted 
in travel2

Tonnes of CH4 emitted 
in travel2

Tonnes of CO2-eq 
emitted in travel3

Lower-Bound 
Volume

19,870 440,094 750 0.0021 0.0022 750

Upper-Bound 
Volume

93,550 1,417,384 2,400 0.0068 0.0072 2,400

See Notes on Page 2
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Table M-51. GHG Emissions from Treatment/Disposition (TD) Alternative 3 - Forest Street Site
[TD 3 - Disposition in a local on-site Upland Disposal Facility]

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO DIESEL FUEL REFINING
Gallons of diesel fuel 

required (from above-
listed activities)2

Pounds of CO2-eq 
emitted per gallon diesel 

fuel refined7

Tonnes of CO2-eq 
emitted from diesel 

refining

Lower-Bound 
Volume 416,555 3.673 690

Upper-Bound 
Volume 1,513,994 3.673 2,500

Notes:
1.  Construction trucks to deliver materials to site for building landfill (assume 12-cy capacity trucks).
2.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
3.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
4.  Based on assumption of 50 gallons used per 8 hour day per piece of equipment.
5.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  N2O emission factor for diesel construction equipment: 0.26 g N2O/gallon (Table A-6 of above referenced document)
      •  CH4 emission factor for diesel construction equipment: 0.58 g CH4/gallon (Table A-6 of above referenced document)
6.  Total travel miles represents the sumproduct of reach-specific truck trips (16 ton ea) and estimated distance to the treatment facility location from each reach (round trip).
7.  Determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials (IPCC Fourth Assessment Report).
     Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel) provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories
     (http://www.ecoinvent.org).  This emission factor includes emissions from refining and transportation of fuel from refinery to filling station (average distance), and was 
     converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal) (provided by Oak Ridge National Laboratory, 
     http://bioenergy.ornl.gov/papers/misc/energy_conv.html).       
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Table M-52. GHG Emissions from Treatment/Disposition (TD) Alternative 3 - Rising Pond Site. 
[TD 3 - Disposition in a local on-site Upland Disposal Facility]

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF UPLAND DISPOSAL FACILITY: 
TRANSPORTATION OF BACKFILL TO SITE OF UPLAND DISPOSAL FACILITY

Estimated number of 
Truck Trips1

Estimated Miles from 
Landfill to Backfill Pit

Tonnes of CO2 emitted 
in travel2

Tonnes of N2O emitted 
in travel2

Tonnes of CH4 emitted 
in travel2

Tonnes of CO2-eq 
emitted in travel3

Lower-Bound 
Volume 1,456 25 125 0.00035 0.00037 130

Upper-Bound 
Volume

5,387 25 460 0.0013 0.0014 460

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF UPLAND DISPOSAL FACILITY: 
VEHICLE EMISSIONS FROM CONSTRUCTION ACTIVITIES

Estimated hours of 
diesel vehicle operation

Assumed gallons of 
diesel fuel usage4

Tonnes of CO2 emitted 
in landfill construction2

Tonnes of N2O emitted 
in landfill construction5

Tonnes of CH4 emitted 
in landfill construction5

Tonnes of CO2-eq 
emitted in landfill 

construction3

Lower-Bound 
Volume 32,851 210,000 2,100 0.05 0.12 2,100

Upper-Bound 
Volume 201,834 1,300,000 13,000 0.34 0.75 13,000

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO TRANSPORTATION OF MATERIALS FOR DISPOSAL

Estimated number of 
Truck Trips6

Approximate Total 
Travel Miles to On-site 

Disposal  Facility6

Tonnes of CO2 emitted 
in travel2

Tonnes of N2O emitted 
in travel2

Tonnes of CH4 emitted 
in travel2

Tonnes of CO2-eq 
emitted in travel3

Lower-Bound 
Volume

19,870 736,684 1,260 0.0035 0.0038 1,300

Upper-Bound 
Volume

303,980 7,979,698 13,700 0.0383 0.0407 14,000

See Notes on Page 2
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Table M-52. GHG Emissions from Treatment/Disposition (TD) Alternative 3 - Rising Pond Site. 
[TD 3 - Disposition in a local on-site Upland Disposal Facility]

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO DIESEL FUEL REFINING
Gallons of diesel fuel 

required (from above-
listed activities)2

Pounds of CO2-eq 
emitted per gallon diesel 

fuel refined7

Tonnes of CO2-eq 
emitted from diesel 

refining

Lower-Bound 
Volume 346,803 3.673 580

Upper-Bound 
Volume 2,694,089 3.673 4,500

Notes:
1.  Construction trucks to deliver materials to site for building landfill (assume 12-cy capacity trucks).
2.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
3.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
4.  Based on assumption of 50 gallons used per 8 hour day per piece of equipment.
5.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  N2O emission factor for diesel construction equipment: 0.26 g N2O/gallon (Table A-6 of above referenced document)
      •  CH4 emission factor for diesel construction equipment: 0.58 g CH4/gallon (Table A-6 of above referenced document)
6.  Total travel miles represents the sumproduct of reach-specific truck trips (16 ton ea) and estimated distance to the treatment facility location from each reach (round trip).
7.  Determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials (IPCC Fourth Assessment Report).
     Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel) provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories
     (http://www.ecoinvent.org).  This emission factor includes emissions from refining and transportation of fuel from refinery to filling station (average distance), and was 
     converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal) (provided by Oak Ridge National Laboratory, 
     http://bioenergy.ornl.gov/papers/misc/energy_conv.html).       
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Table M-53. Direct GHG Emissions from tree removal and chipping activities - Treatment/Disposition (TD) Alternative 3.

TOTAL HOURS OF EQUIPMENT RUN-TIME BY DBH1 CLASS FOR TREE REMOVAL (See Note 2).
Dbh1 class

(inches) 2.3-hp saw 3.7-hp saw 7.5-hp saw
Bucket 
truck Chipper

Stump 
grinder

1-6 0.3 NA NA 0.2 0.1 0.25
7-12 0.3 0.2 NA 0.4 0.25 0.33
13-18 0.5 0.5 0.1 0.75 0.4 0.5
19-24 1.5 1 0.5 2.2 0.75 0.7
25-30 1.8 1.5 0.8 3 1 1
31-36 2.2 1.8 1 5.5 2 1.5
36+ 2.2 2.3 1.5 7.5 2.5 2
average: 1.26 1.22 0.78 2.79 1.00 0.90

TOTAL CARBON EMISSIONS FOR VARIOUS TREE REMOVAL EQUIPMENT (See Note 2).

Equipment

Total C 
emission 
(kg/hr)

Aerial lift /
bucket truck 3.2
Chain saw < 4 hp 1.5
Chain saw > 4 hp 3.2
Chipper /
stump grinder 5.4

ESTIMATED DIRECT EMISSIONS (CO2) DUE TO TREE REMOVAL ACTIVITIES.

Assumed 
number of 

forested 
acres2

Assumed 
number of 

trees3
chain saw 

< 4 hp
chain saw 

> 4 hp

bucket 
truck/

aerial lift

chipper / 
stump 

grinder
chain saw 

< 4 hp
chain saw 

> 4 hp

bucket 
truck/

aerial lift

chipper / 
stump 

grinder Total

min 10 5,250 12,988 4,095 14,663 9,960 71 48 172 197 490
max 21 11,025 27,274 8,600 30,791 20,916 150 101 361 414 1,000
min 41 21,337 52,783 16,643 59,590 40,479 290 195 699 801 2,000
max 93 49,074 121,400 38,278 137,057 93,101 668 449 1,608 1,843 4,600
min 27 14,051 34,760 10,960 39,243 26,657 191 129 460 528 1,300
max 81 42,286 104,607 32,983 118,098 80,222 575 387 1,386 1,588 3,900

Notes:
1.  dbh - diameter at breast height.
2.  From tables 1 and 2 of Nowak et al. 2002.
       • Nowak, D.J., Stevens, J.C., Sisinni, S.M. and J. Luley.  2002.  Effects of urban tree management and species selection on atmospheric carbon dioxide. 
         Journal of Arboriculture .  28(3):113-122.  May 2002. 
     Assumed number of forested acres requiring clearing for each alternative was determined by comparing the minimum and maximum horizontal boundaries of 
     each potential landfill facility with data presenting the extent of various natural communities considered to be forests within the area of interest 
     (Woodlot Alternatives, Inc. 2002; AECOM, 2010).     
       • Woodlot Alternatives, Inc.  2002. Ecological Characterization of the Housatonic River. Prepared for U.S. Environmental Protection Agency, Region 1. 
         Environmental Remediation Contract, General Electric (GE)/Housatonic River Project, Pittsfield, MA. September 2002.
       • AECOM  2010.  Forested areas outside of the Woodlot Alternatives, Inc. (2002) coverage were generally determined by interpretation of three data sources 
         available from Massachusetts Geographic Information (MassGIS): Land Use datalayer (2005), Department of Environmental Protection (DEP) 
         Wetlands datalayer (2007), and color aerial photographs (2005).  
3.  Uses value of 525 trees/acre based on 2005 USDA Forest Service Inventory of Massachusetts (Forest area: 3,166,400 acres; Number of live trees: 1,583,395,000) 
     adjusted to include standing dead trees (from Table 2 of COLE Carbon Report) [dead trees ≈ 5% of live trees].
       • Cole Development Group.  2010.  Cole 1605(b) Report for Massachusetts.  http://ncasi.uml.edu/COLE/    (retrieved May 18, 2010).

Forest Street Site

Rising Pond Site

Estimated CO2 emissions (tonnes)Estimated Number of Hours of Operation

Woods Pond Site
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Table M-54. TD 3 emissions and sequestration losses from disruptions in forest carbon stocks (tonnes, CO2).

Forested Acres Requiring Removal Due to Landfill Construction

Woods Pond Forest Street Rising Pond Woods Pond Forest Street Rising Pond
Total Palustrine -- -- -- -- -- 0.48
Total Upland 10 41 27 21 93 80
FOREST TOTAL 10 41 27 21 93 81

Emissions Resulting from Forest Removal at Woods Pond Landfill Site Emissions Resulting from Forest Removal at Forest Street Landfill Site Emissions Resulting from Forest Removal at Rising Pond Landfill Site

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
mulch1

Annual CO2 

emissions 
from decay 
of mulch1

Annual CO2 

Sequestration 
assumed lost 

from removed 
trees2

Annual Net 
emissions 

Annual 
Cumulative 
emissions year (end)

Carbon (as CO2) 
remaining 

sequestered in 
mulch1

Annual 
CO2 

emissions 
from decay 
of mulch1

Annual CO2 

Sequestration 
assumed lost 

from removed 
trees2

Annual 
Net 

emissions 

Annual 
Cumulative 
emissions year (end)

Carbon (as CO2) 
remaining 

sequestered in 
mulch1

Annual CO2 

emissions 
from decay 
of mulch1

Annual CO2 

Sequestration 
assumed lost 

from 
removed 

trees2
Annual Net 
emissions 

Annual 
Cumulative 
emissions 

MINIMUM BOUNDARY MINIMUM BOUNDARY MINIMUM BOUNDARY
0 1,907 0 7,665 0 5,048
1 1,658 249 24 273 273 1 6,664 1,001 97 1,098 1,098 1 4,388 659 64 723 723
2 1,441 217 24 241 514 2 5,793 871 97 967 2,065 2 3,815 573 64 637 1,360
3 1,253 188 24 212 726 3 5,036 757 97 854 2,919 3 3,317 498 64 562 1,922
4 1,089 164 24 188 914 4 4,378 658 97 755 3,674 4 2,883 433 64 497 2,419
5 947 142 24 166 1,080 5 3,806 572 97 669 4,342 5 2,507 377 64 440 2,860
6 823 124 24 148 1,228 6 3,309 497 97 594 4,936 6 2,179 327 64 391 3,251
7 716 108 24 132 1,360 7 2,877 432 97 529 5,465 7 1,894 285 64 348 3,599
8 622 93 24 118 1,477 8 2,501 376 97 473 5,938 8 1,647 247 64 311 3,910
9 541 81 24 105 1,583 9 2,174 327 97 423 6,361 9 1,432 215 64 279 4,189

10 470 71 24 95 1,677 10 1,890 284 97 381 6,742 10 1,245 187 64 251 4,440
MAXIMUM BOUNDARY MAXIMUM BOUNDARY MAXIMUM BOUNDARY 

0 4,031 0 17,629 0 15,191
1 3,504 527 51 577 577 1 15,326 2,303 222 2,526 2,526 1 13,206 1,985 192 2,176 2,176
2 3,047 458 51 509 1,086 2 13,324 2,002 222 2,225 4,750 2 11,481 1,725 192 1,917 4,093
3 2,649 398 51 449 1,535 3 11,583 1,741 222 1,963 6,713 3 9,981 1,500 192 1,692 5,785
4 2,303 346 51 397 1,932 4 10,070 1,513 222 1,736 8,449 4 8,677 1,304 192 1,496 7,280
5 2,002 301 51 352 2,284 5 8,754 1,316 222 1,538 9,987 5 7,543 1,134 192 1,325 8,606
6 1,740 262 51 312 2,596 6 7,611 1,144 222 1,366 11,353 6 6,558 985 192 1,177 9,783
7 1,513 227 51 278 2,874 7 6,616 994 222 1,217 12,570 7 5,701 857 192 1,048 10,831
8 1,315 198 51 249 3,123 8 5,752 864 222 1,087 13,657 8 4,956 745 192 937 11,768
9 1,143 172 51 223 3,345 9 5,001 751 222 974 14,631 9 4,309 648 192 839 12,607

10 994 149 51 200 3,546 10 4,347 653 222 876 15,507 10 3,746 563 192 755 13,362
11 864 130 51 181 3,726 11 3,779 568 222 790 16,297 11 3,257 489 192 681 14,043
12 751 113 51 164 3,890 12 3,286 494 222 716 17,013 12 2,831 425 192 617 14,660
13 653 98 51 149 4,039 13 2,856 429 222 652 17,665 13 2,461 370 192 562 15,221
14 568 85 51 136 4,175 14 2,483 373 222 596 18,261 14 2,140 322 192 513 15,735
15 494 74 51 125 4,301 15 2,159 324 222 547 18,808 15 1,860 280 192 471 16,206
16 429 64 51 115 4,416 16 1,877 282 222 505 19,312 16 1,617 243 192 435 16,641
17 373 56 51 107 4,523 17 1,632 245 222 468 19,780 17 1,406 211 192 403 17,044
18 324 49 51 100 4,622 18 1,418 213 222 436 20,215 18 1,222 184 192 375 17,419
19 282 42 51 93 4,716 19 1,233 185 222 408 20,623 19 1,063 160 192 351 17,770
20 245 37 51 88 4,803 20 1,072 161 222 384 21,007 20 924 139 192 331 18,101
21 213 32 51 83 4,886 21 932 140 222 363 21,369 21 803 121 192 312 18,413
22 185 28 51 79 4,965 22 810 122 222 344 21,713 22 698 105 192 297 18,710
23 161 24 51 75 5,040 23 704 106 222 328 22,042 23 607 91 192 283 18,993
24 140 21 51 72 5,112 24 612 92 222 314 22,356 24 528 79 192 271 19,264
25 122 18 51 69 5,181 25 532 80 222 302 22,659 25 459 69 192 261 19,524
26 106 15.9 51 67 5,248 26 463 70 222 292 22,951 26 399 60 192 252 19,776
27 92 13.8 51 65 5,313 27 402 60 222 283 23,234 27 347 52 192 244 20,020
28 80 12.0 51 63 5,375 28 350 53 222 275 23,509 28 301 45 192 237 20,257
29 70 10.4 51 61 5,437 29 304 46 222 268 23,777 29 262 39 192 231 20,488
30 60 9.1 51 60 5,497 30 264 40 222 262 24,039 30 228 34 192 226 20,714
31 53 7.9 51 59 5,556 31 230 35 222 257 24,296 31 198 30 192 221 20,935
32 46 6.9 51 58 5,613 32 200 30 222 252 24,549 32 172 26 192 218 21,153
33 40 6.0 51 57 5,670 33 174 26 222 249 24,797 33 150 22 192 214 21,367

continued on page 2

Forest Types
TD 3

Minimum Maximum
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Table M-54. TD 3 emissions and sequestration losses from disruptions in forest carbon stocks (tonnes, CO2).

Forested Acres Requiring Removal Due to Landfill Construction

Woods Pond Forest Street Rising Pond Woods Pond Forest Street Rising Pond
Total Palustrine -- -- -- -- -- 0.48
Total Upland 10 41 27 21 93 80
FOREST TOTAL 10 41 27 21 93 81

Emissions Resulting from Forest Removal at Woods Pond Landfill Site Emissions Resulting from Forest Removal at Forest Street Landfill Site Emissions Resulting from Forest Removal at Rising Pond Landfill Site

year (end)

Carbon (as CO2) 
remaining 

sequestered in 
mulch1

Annual CO2 

emissions 
from decay 
of mulch1

Annual CO2 

Sequestration 
assumed lost 

from removed 
trees2

Annual Net 
emissions 

Annual 
Cumulative 
emissions year (end)

Carbon (as CO2) 
remaining 

sequestered in 
mulch1

Annual 
CO2 

emissions 
from decay 
of mulch1

Annual CO2 

Sequestration 
assumed lost 

from removed 
trees2

Annual 
Net 

emissions 

Annual 
Cumulative 
emissions year (end)

Carbon (as CO2) 
remaining 

sequestered in 
mulch1

Annual CO2 

emissions 
from decay 
of mulch1

Annual CO2 

Sequestration 
assumed lost 

from 
removed 

trees2
Annual Net 
emissions 

Annual 
Cumulative 
emissions 

Forest Types
TD 3

Minimum Maximum

MAXIMUM BOUNDARY (continued) MAXIMUM BOUNDARY (continued) MAXIMUM BOUNDARY (continued)
34 35 5.2 51 56 5,726 34 151 23 222 245 25,042 34 130 20 192 211 21,578
35 30 4.5 51 55 5,782 35 131 20 222 242 25,284 35 113 17 192 209 21,787
36 26 3.9 51 55 5,836 36 114 17 222 240 25,524 36 98 15 192 206 21,993
37 23 3.4 51 54 5,891 37 99 15 222 237 25,761 37 85 13 192 205 22,198
38 20 3.0 51 54 5,944 38 86 13 222 235 25,997 38 74 11 192 203 22,401
39 17.1 2.6 51 53 5,998 39 75 11 222 234 26,231 39 65 10 192 201 22,602
40 14.9 2.2 51 53 6,051 40 65 10 222 232 26,463 40 56 8.4 192 200 22,802
41 13.0 1.9 51 53 6,104 41 57 8.5 222 231 26,694 41 49 7.3 192 199 23,001
42 11.3 1.69 51 53 6,156 42 49 7.4 222 230 26,924 42 42 6.4 192 198 23,199
43 9.8 1.47 51 52 6,209 43 43 6.4 222 229 27,153 43 37 5.5 192 197 23,397
44 8.5 1.28 51 52 6,261 44 37 5.6 222 228 27,381 44 32 4.8 192 197 23,593
45 7.4 1.11 51 52 6,313 45 32 4.9 222 227 27,608 45 28 4.2 192 196 23,789
46 6.4 0.97 51 52 6,365 46 28 4.2 222 227 27,835 46 24 3.6 192 195 23,984
47 5.6 0.84 51 52 6,416 47 24 3.7 222 226 28,061 47 21 3.2 192 195 24,179
48 4.9 0.73 51 52 6,468 48 21 3.2 222 226 28,287 48 18 2.8 192 194 24,374
49 4.2 0.64 51 52 6,519 49 18 2.8 222 225 28,512 49 16 2.4 192 194 24,568
50 3.7 0.55 51 51 6,571 50 16 2.4 222 225 28,737 50 14 2.1 192 194 24,762
51 3.2 0.48 51 51 6,622 51 14 2.1 222 225 28,961 51 12 1.8 192 194 24,955
52 2.8 0.42 51 51 6,674 52 12 1.8 222 224 29,186 52 10 1.6 192 193 25,148

1.  Initial value (at year zero) determined from average total non-soil carbon stock (tonnes/acre) from seventeen different forest types common in Berkshire County, MA 
     (from Table 2 of COLE Carbon Report (Cole Development Group 2010): Carbon Stocks by Forest Type for Massachusetts ) multiplied by estimated number of total acres 
     assumed to be cleared (Woodlot Alternatives, Inc. 2002; AECOM, 2010).  
     Assumed number of forested acres requiring clearing for each alternative was determined by comparing the minimum and maximum horizontal boundaries of each potential landfill facility
     with data presenting the extent of various natural communities considered to be forests within the area of interest (Woodlot Alternatives, Inc. 2002).
     Decay of mulch based on a first-order differential equation of the form:  Nt = N0e^(-k*t), N0 = carbon (as CO2) remaining in mulch at time zero,  
     Nt = carbon (as CO2) remaining in mulch at time t, t = years, k = rate coefficient.  
     A rate coefficient of 0.14/year was used (based on Chestnut Oak branches up to 5 cm diameter; Abbott and Crossley 1982).      
       • Cole Development Group.  2010.  Cole 1605(b) Report for Massachusetts.  http://ncasi.uml.edu/COLE/  (retrieved May 18, 2010).
       • Woodlot Alternatives, Inc.  2002.  Ecological Characterization of the Housatonic River. Prepared for U.S. Environmental Protection Agency, Region 1. 
         Environmental Remediation Contract, General Electric (GE)/Housatonic River Project, Pittsfield, MA. September 2002.
       • AECOM  2010.  Forested areas outside of the Woodlot Alternatives, Inc. (2002) coverage were generally determined by interpretation of three data sources 
         available from Massachusetts Geographic Information (MassGIS): Land Use datalayer (2005), Department of Environmental Protection (DEP) 
         Wetlands datalayer (2007), and color aerial photographs (2005).  
       • Abbott, D.T. and D.A. Crossley, Jr.  1982.   Wood litter decomposition following clear-cutting.  Ecology .  63(1):35-42.
2.  Table 1 of COLE Carbon Report (Cole Development Group 2010): Carbon Stocks by Age Class for Massachusetts  provided regional carbon stocks of forests by age class, 
     at five year (0- to 40-years) and ten year (40- to 100-years) increments.  These values were used to estimate the CO2 that the removed trees would have sequestered in the 
     future had they remained standing.
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Table M-55. GHG Emissions from Treatment/Disposition (TD) Alternative 4.
[TD 4 - Chemical extraction of PCBs from removed sediment/soil]

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION OF CHEMICAL EXTRACTION FACILITY
Estimated tonnes of 
CO2 emitted due to 

construction of 
chemical extraction 

facility and 
building1

Tonnes  CO2-eq due to 
construction of chemical 

extraction facility and 
building2

Lower-Bound 
Volume

1,700 1,700

Upper-Bound 
Volume

1,700 1,700

ESTIMATED DIRECT GHG EMISSIONS (expressed as CO2-eq) DUE TO TRANSPORTATION OF MATERIALS TO TREATMENT FACILITY
Estimated number 

of 
Truck Trips3

Approximate Total 
Travel Miles to 

Treatment Facility3

Tonnes of CO2 emitted in 
travel4

Tonnes of N2O emitted in 
travel4

Tonnes of CH4 emitted in 
travel4

Tonnes of CO2-eq 
emitted in travel2

Lower-Bound 
Volume 18,100 129,220 220 0.00062 0.00066 220

Upper-Bound 
Volume 282,300 3,041,155 5,200 0.0146 0.0155 5,200

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO TRANSPORTATION OF MATERIALS FOR DISPOSAL

Estimated number 
of 

Truck Trips5

Approximate Miles to 
Disposal Facility (High 

Acres Landfill in 
Fairport, NY)

Tonnes of CO2 emitted in 
travel4

Tonnes of N2O emitted in 
travel4

Tonnes of CH4 emitted in 
travel4

Tonnes of CO2-eq 
emitted in travel2

Lower-Bound 
Volume

15,700 275 14,800 0.041 0.044 15,000

Upper-Bound 
Volume

243,000 275 230,000 0.64 0.68 230,000

See Notes on Page 3



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\TD_GHG-inventory.xlsx Page 2 of 3 9/29/2010

Table M-55. GHG Emissions from Treatment/Disposition (TD) Alternative 4.
[TD 4 - Chemical extraction of PCBs from removed sediment/soil]

ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF CHEMICAL EXTRACTION FACILITY - PURCHASED ELECTRIC
Estimated Total 

Electricity Costs to 
Run BioGenesisSM 

System

Total number of kWh 
used based on utility cost 

of $0.11/kWh

Tonnes of CO2 

associated with 
purchased electricity6

Tonnes of N2O 
associated with 

purchased electricity6

Tonnes of CH4 

associated with 
purchased electricity6

Tonnes CO2-eq 
associated with 

purchased electricity2

Lower-Bound 
Volume

$1,991,735 18,106,682 6,800 0.14 0.71 6,900

Upper-Bound 
Volume

$25,060,565 227,823,318 86,000 1.8 8.9 87,000

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO DIESEL FUEL REFINING
Gallons of diesel 

fuel required (from 
above-listed 
activities)4

Pounds of CO2-eq 
emitted per gallon diesel 

fuel refined7

Tonnes of CO2-eq 
emitted from diesel 

refining

Lower-Bound 
Volume 1,500,000 3.673 2,500

Upper-Bound 
Volume 23,000,000 3.673 38,000

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO CEMENT/CONCRETE PRODUCTION FOR BUILDING CONSTRUCTION

Assumed mass of 
concrete required for 

construction of building 
to house chemical 

extraction system (cy)

Pounds of CO2-eq 
emitted per cubic yard of 

concrete produced8

Tonnes of CO2-eq 
emitted from 

cement/concrete 
production

1,500 443 300

See Notes on Page 3

Same for both lower- 
and upper-bound volumes



\\Helios\d_drive\Jobs\GENcms\DOCUMENTS\reports\Revised_CMS_Report\Appendices\Appendix_M_GHG-Inventory\TD_GHG-inventory.xlsx Page 3 of 3 9/29/2010

Table M-55. GHG Emissions from Treatment/Disposition (TD) Alternative 4.
[TD 4 - Chemical extraction of PCBs from removed sediment/soil]

Notes:
1.  From http://buildcarbonneutral.org; for 30,000 sq ft building, 1 story above grade, mixed construction, in eastern temperate region,
     tall grass existing vegetation, tall grass installed vegetation, 50,000 sq ft disturbed landscape, 1,000 sq ft installed landscape.
     The value of 850 tonnes CO2 emissions from above computation was doubled to approximate emissions from construction of both building and system.
2.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
3.  Total travel miles represents the sumproduct of reach-specific truck trips (16 ton ea) and estimated distance to the treatment facility location from each reach (round trip).
4.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
5.  Emissions calculated assuming round trip travel (i.e., number of truck trips x mileage to landfill x 2)
6.  Year 2005 GHG Annual Output Emission Rates from Environmental Protection Agency's Emissions & Generation Resource Integrated Database 
     (eGRID2007 Version 1.0 ), subregion: NEWE (NPCC New England).  EPA's eGRID website: http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
      •  CO2 annual output emission rate: 829.41 lb CO2/MWh
      •  N2O annual output emission rate: 17.01 lb N2O/GWh
      •  CH4 annual output emission rate: 86.49 lb CH4/GWh

Emissions factors associated with notes 7 and 8 below were determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials 
(IPCC Fourth Assessment Report).  Emissions factors provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories (http://www.ecoinvent.org).
7.  Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel) provided by Ecoinvent 2.0 database includes emissions from refining and transportation 
     of fuel from refinery to filling station (average distance), and was converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal)
     (provided by Oak Ridge National Laboratory, http://bioenergy.ornl.gov/papers/misc/energy_conv.html). 
8.  Emissions factor of 443 lb CO2-eq/cy concrete, considers emissions due to production of normal concrete at plant.
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Table M-56. GHG Emissions from Treatment/Disposition (TD) Alternative 5.
[TD 5 - Thermal desorption of PCBs from removed sediment/soil]

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONSTRUCTION AND OPERATION OF THERMAL DESORPTION FACILITY
Estimated tonnes of CO2 

emitted due to 
construction of thermal 
desorption apparatus 

and building1

Natural Gas 
Consumption 

(MMBtu)2

Tonnes of CO2 

emitted due to 
Natural Gas 

Consumption3

Tonnes of N2O 
emitted due to 
Natural Gas 

Consumption3

Tonnes of CH4 

emitted due to 
Natural Gas 

Consumption3

Direct tonnes CO2-eq 
emitted due to 

construction and 
operation4

1,700 359,928 19,000 0.036 1.8 21,000
1,700 5,562,527 300,000 0.56 28 300,000

ESTIMATED DIRECT GHG EMISSIONS (expressed as CO2-eq) DUE TO TRANSPORTATION OF MATERIALS TO TREATMENT FACILITY

Estimated number of 
Truck Trips5

Approximate Total 
Travel Miles to 

Treatment Facility5

Tonnes of CO2 

emitted in travel6

Tonnes of N2O 
emitted in travel6

Tonnes of CH4 

emitted in travel6

Tonnes of CO2-eq 
emitted in travel4

50% Reuse of 
Floodplain soils 19,700 139,646 240 0.00067 0.00071 240

No Reuse 19,700 139,646 240 0.00067 0.00071 240

50% Reuse of 
Floodplain soils 303,800 3,287,198 5,600 0.0158 0.0168 5,600

No Reuse 303,800 3,287,198 5,600 0.0158 0.0168 5,600

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO TRANSPORTATION OF MATERIALS FOR DISPOSAL

Estimated number of 
Truck Trips7

Approximate Miles to 
Disposal Facility 

(High Acres Landfill 
in Fairport, NY)

Tonnes of CO2 

emitted in travel6

Tonnes of N2O 
emitted in travel6

Tonnes of CH4 

emitted in travel6

Direct tonnes of 
CO2-eq emitted in 

travel4

50% Reuse of 
Floodplain soils

13,200 275 12,500 0.035 0.037 12,500

No Reuse 14,200 275 13,400 0.037 0.040 13,000
50% Reuse of 

Floodplain soils
190,300 275 180,000 0.50 0.53 180,000

No Reuse 218,700 275 210,000 0.58 0.61 210,000

ESTIMATED DIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO COMPLETE CONVERSION OF TOC IN SED/SOIL TO CO2

Sediment /
Floodplain Soil

In-Situ
 Volume (cy) Average TOC8

Average Dry 
Bulk Density9 (g/cm3)

Mass of Carbon
(short tons)

Tonnes of CO2 

emitted

Direct tonnes of 
CO2-eq emitted from 

TOC4

SED 3 167,000 4.0% 0.78 4,400 15,000 15,000
FP 2 22,000 8.4% 1.2 1,800 6,000 6,000

SED 8 2,287,000 4.0% 0.78 60,000 200,000 200,000
FP 7 631,000 8.4% 1.2 51,000 170,000 170,000

See Notes on Page 3

Upper-Bound 
Volume

Lower-Bound Volume
Upper-Bound Volume

Lower-Bound 
Volume

Upper-Bound 
Volume

Lower-Bound 
Volume

Lower-Bound 
Volume

Upper-Bound 
Volume
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Table M-56. GHG Emissions from Treatment/Disposition (TD) Alternative 5.
[TD 5 - Thermal desorption of PCBs from removed sediment/soil]

ESTIMATED INDIRECT  GHG EMISSIONS (expressed as CO2-eq) DUE TO OPERATION OF THERMAL DESORPTION FACILITY - PURCHASED ELECTRICITY

Estimated total 
number 

of kWh used10

Tonnes of CO2 

associated with 
purchased electricity11

Tonnes of N2O 
associated with 

purchased 
electricity11

Tonnes of CH4 

associated with 
purchased 
electricity11

Tonnes CO2-eq 
associated with 

purchased electricity4

Lower-Bound 
Volume 664,230 250 0.0051 0.026 250

Upper-Bound 
Volume 9,977,700 3,800 0.077 0.39 3,800

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO DIESEL FUEL REFINING AND NATURAL GAS DRILLING/DISTRIBUTION

Gallons of diesel fuel 
required (from above-

listed activities)6

Pounds of CO2-eq 
emitted per gallon 

diesel fuel refined12

Tonnes of CO2-eq 
emitted from diesel 

refining

MMBtu of natural 
gas required 
(from above)

Pounds of CO2-eq 
emitted per MMBtu 

natural gas13

Tonnes of CO2-eq 
emitted from natural 

gas production/
distribution

50% Reuse of 
Floodplain soils 1,300,000 3.673 2,200

No Reuse 1,300,000 3.673 2,200

50% Reuse of 
Floodplain soils 18,200,000 3.673 30,000

No Reuse 20,900,000 3.673 35,000

ESTIMATED OFF-SITE  GHG EMISSIONS (expressed as CO2-eq) DUE TO CONCRETE PRODUCTION FOR BUILDING CONSTRUCTION
Assumed mass of 

concrete required for 
construction of building 

to house thermal 
desorption system (cy)

Pounds of CO2-eq 
emitted per cubic 
yard of concrete 

produced14

Tonnes of CO2-eq 
emitted from 

cement/concrete 
production

1,500 443 300

See Notes on Page 3

Same for both lower- and 
upper-bound volumes

Lower-Bound 
Volume

359,928 50 8,200

Upper-Bound 
Volume

5,562,527 50 126,000
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Table M-56. GHG Emissions from Treatment/Disposition (TD) Alternative 5.
[TD 5 - Thermal desorption of PCBs from removed sediment/soil]

Notes:
1.  Assumes similar size building as that needed for chemical extraction process.  From http://buildcarbonneutral.org; for 30,000 sq ft building, 
     1 story above grade, mixed construction, in eastern temperate region, tall grass existing vegetation, tall grass installed vegetation, 
     50,000 sq ft disturbed landscape, and 1,000 sq ft installed landscape.
     The value of 850 tonnes CO2 emissions from above computation was doubled to approximate emissions from construction of both building and system.
2.  Based on supplier estimate of 100,000 cubic feet per hour of natural gas consumed for approximately 90 tons per hour of sediment/soil processed.  
     A conversion factor of 1 cubic foot to approximately 1,030 Btu was assumed.
3.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Stationary Combustion Sources" (May 2008):
      •  CO2 emission factor per mmBtu natural gas: 53.06 kg CO2/mmBtu (Table B-3 of above referenced document)
      •  N2O emission factor per mmBtu natural gas (commercial): 0.1 g N2O/mmBtu (Table A-1 of above referenced document)
      •  CH4 emission factor per mmBtu natural gas (commercial): 5 g CH4/mmBtu (Table A-1 of above referenced document)
4.  As presented in Tables 6-3 and adjacent discussion in the Design Principles, CO2-eq are calculated by multiplying the mass of individual GHG times their 
     associated global warming potential (GWP) per the following expression: Total CO2-eq = mass CO2(GWP[CO2]) + mass N2O(GWP[N2O]) + mass CH4(GWP[CH4])
     Where GWP[CO2] = 1; GWP[N2O] = 310; GWP[CH4] = 21.
5.  Total travel miles represents the sumproduct of reach-specific truck trips (16 ton ea) and estimated distance to the treatment facility location from each reach (round trip).
6.  Calculations made with the following emission factor information presented in EPA guidance document "Direct Emissions from Mobile Combustion Sources" (May 2008):
      •  CO2 emission factor from a gallon of diesel fuel: 10.15 kg CO2/gallon (Table B-1 of above referenced document)
      •  N2O emission factor for diesel heavy-duty trucks: 0.0048 g N2O/mile (Table 2 of above referenced document)
      •  CH4 emission factor for diesel heavy-duty trucks: 0.0051 g CH4/mile (Table 2 of above referenced document)
     Fuel economy assumed to be equal to that of "Combination Trucks" (0.169 gallons diesel fuel/mile), as presented in Table 4 of above referenced document.
7.  Emissions calculated assuming round trip travel (i.e., number of truck trips x mileage to landfill x 2)
8.  Average floodplain soil total organic carbon (TOC) is average of Arithmetic Mean from Reaches 5A, 5B, 5C, and 6 for Floodplain, Riverbank, 
     and Vernal Pool Soils taken from Table 5-4 of the 2003 RFI Report.  Average sediment TOC is average of Arithmetic Mean 
     from within the top 5 feet in Reaches 5A, 5B, 5C, backwaters, and Reach 6 from Table 4-3 of the 2003 RFI Report.
9.  Average floodplain soil bulk density is average of bulk densities listed in Table 5-9 of the 2003 RFI Report for Reaches 5A, 5B, 5C, and Reach 6.
     Average sediment bulk density is average of Arithmetic Means for Reaches 5A, 5B, 5C, backwaters, and Reach 6 as listed in Table 4-7 of the 
     2003 RFI Report.
10.  Based on an estimate of 2.0 kWh required per ton of soil/sediment fed to thermal desorber.
11.  Year 2005 GHG Annual Output Emission Rates from Environmental Protection Agency's Emissions & Generation Resource Integrated Database 
      (eGRID2007 Version 1.0 ), subregion: NEWE (NPCC New England).  EPA's eGRID website: http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
       •  CO2 annual output emission rate: 829.41 lb CO2/MWh
       •  N2O annual output emission rate: 17.01 lb N2O/GWh
       •  CH4 annual output emission rate: 86.49 lb CH4/GWh

Emissions factors associated with notes 12 through 14 below were determined using IMPACT 2002+ assessment method customized with 100-yr global warming potentials 
(IPCC Fourth Assessment Report).  Emissions factors provided by Ecoinvent 2.0 database developed by the Swiss Centre for Life Cycle Inventories (http://www.ecoinvent.org).
12.  Diesel fuel refining emission factor (0.524 lb CO2-eq /lb low sulfur diesel fuel) provided by Ecoinvent 2.0 database includes emissions from refining and transportation 
      of fuel from refinery to filling station (average distance), and was converted to 3.673 lb CO2-eq/gal using an average density for diesel fuel of 0.84 g/mL (7.01 lb/gal)
      (provided by Oak Ridge National Laboratory, http://bioenergy.ornl.gov/papers/misc/energy_conv.html). 
13.  Emissions factors are considered "cradle-to-gate" and include all emissions associated with the supply chain, from raw materials extraction to finished fuel.
      The emissions factor presented is the sum of the following: 0.024 lbs CO2-eq / ft3 (converted to lbs CO2-eq / MMBTU based on 1 ft3 ~ 1,030 Btu) used for fuel production
      and 26.727 lbs CO2-eq / MMBtu used for distribution.
14.  Emissions factor of 443 lb CO2-eq/cy concrete, considers emissions due to production of normal concrete at plant.
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N.1 Introduction 
The Revised CMS Report describes and evaluates various remedial alternatives for addressing 
PCB-containing sediments and floodplain soils in different sections (reaches) of the Housatonic 
River and adjacent floodplain, as well as certain combinations of those sediment and floodplain 
alternatives; and it also describes and evaluates alternatives for treatment and/or disposition of 
sediments and soils that are removed from the river and floodplain.  These alternatives are 
evaluated in accordance with the three General Standards and six Selection Decision Factors 
set out in the Revised RCRA Permit issued by the U.S. Environmental Protection Agency (EPA) 
to the General Electric Company (GE) for the Rest of River.  One of the Selection Decision 
Factors is Short-Term Effectiveness, which involves consideration of the impacts to nearby 
communities, workers, and the environment during implementation of the alternatives.  These 
impacts include the potential for worker accidents during on-site construction/remediation 
activities and the potential for transportation accidents during the transport of materials to and 
from the site, which could affect the general public.  GE has requested ENVIRON to develop 
quantitative estimates of these short-term worker and transport accident risks for the various 
remedial alternatives that involve removal and/or capping of sediments or floodplain soils, as 
well as the identified combinations of those alternatives, and for the treatment/disposition 
alternatives for removed sediments and soils.  (These remedial alternatives and combinations of 
alternatives are referred to generally herein as “the alternatives” unless otherwise noted.) 

This appendix describes the methodology used to estimate the short-term risks of work site and 
transportation accidents associated with these alternatives, and presents the resulting 
estimates.  Short-term accident risks associated with the remedial alternatives include:  
(a) possible worker injuries and fatalities during on-site construction, excavation, and materials 
handling operations (similar to the risks experienced in the construction and general materials 
handling industries); and (b) potential injuries and/or fatalities that result from traffic accidents on 
public roads involving trucks transporting raw materials to the site or removing sediments and 
soils from the site. 

N.2 Risk Estimation Methodologies 
The short-term risks of injuries and fatalities resulting from work site and traffic accidents on 
public roads were quantified by combining “rate estimates” of injuries and fatalities arising from 
work site operations and material transportation with estimates of the number of worker hours or 
vehicle miles traveled associated with each alternative.  For work site accidents, estimates were 
first developed of the probability of such an accident resulting in an injury or fatality for each 
hour of work conducted during remediation.  Once these probabilities were developed, 
estimates of the number of work hours involved in each remedial alternative were used to 
calculate the risk of accident-related injuries or fatalities associated with the various alternatives.  
Similarly, for transportation-related risks, the probability of a transportation accident (resulting in 
injury or fatality) was developed for each mile traveled by trucks hauling materials to or from the 
site, and then estimates of the number of vehicle miles that would need to be traveled for each 
remedial alternative were used to calculate the risk of accident-related injuries or fatalities 
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associated with the alternatives.  Transportation risks on the site’s access roads and to on-site, 
local disposal or treatment facilities were calculated as work site accident risks.  Risk estimation 
methods are outlined below. 

N.2.1 Methodology for Estimating Work Site Accident Risks 

All work site activities involve some risk of accidents, which may result in injuries or fatalities, 
and which vary with the work being done.  The probability of a work site accident was evaluated 
for each sediment remedial alternative that involves sediment removal and/or capping 
(i.e., SED-3 through SED-10), each floodplain remedial alternative that involves soil removal 
(i.e., FP-2 through FP-9), each combination of sediment and floodplain removal alternatives 
(i.e., SED 3/FP 3 through SED 10/FP 9),1 and each treatment/disposition alternative that 
involves on-site work (i.e., TD-2 through TD-5), as described in the text of the Revised CMS 
Report.  These probabilities were calculated using methods similar to those developed by 
Hoskin et al. (1994),2 site-specific information regarding the type and duration of activities taking 
place during each remedial alternative, and published fatal and non-fatal accident statistics. 

Because accident rates vary by work task and occupation, site-specific information on work 
hours for different occupations is required for the work site accident risk analysis.  For the 
alternatives identified above, site-specific estimates of labor time were developed for 20 
different labor categories, though each alternative did not involve labor time in each category.  
These categories are: 

• Construction Manager, 

• Field Technician, 

• Foreman—Land, 

• Foreman—Water, 

• Laborer—Land, 

• Laborer—Water, 

• Mechanic, 

                                                 
1  The combinations of sediment and floodplain alternatives differ in some respects from the sum of their individual 
sediment and floodplain components.  For example, a separate set of access roads and staging areas has been 
identified for each combination (eliminating overlaps from their components), and the estimated duration of each 
combination is equivalent to the duration of its sediment component (based on the assumption that the floodplain 
component can be implemented within that same timeframe).  
2  Hoskin et al. (1994) quantified the risks of occupational fatalities associated with three remedial alternatives for a 
typical hazardous waste site.  The authors first calculated fatality rates for workers in 17 specific occupations that 
were selected based on the types of work that would be performed under the various remedial alternatives.  The 
authors then estimated the number of hours required during the remedial alternatives for each occupation and 
calculated the percentage of total work time that was contributed by each occupation.  The calculated fatality rates 
and percentage of total worker hours contributed by a particular occupation were multiplied to produce a weighted 
fatality rate for the remedial alternative, which was then used with the number of person-years worked during each 
remedial alternative to arrive at the predicted fatality rate for each remedial alternative. 
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• Operator—Land, 

• Operator—Water, 

• Superintendent, 

• Survey Technician, 

• Wastewater Treatment System (WWTS) Technician, 

• Gate Attendant, 

• Health and Safety Officer, 

• Treatment Plant Engineer, 

• Treatment Plant Laborer, 

• Treatment Plant Manager, 

• Treatment Plant Operator, 

• Treatment Plant Shift Supervisor, and 

• Industrial Truck Driver.3 

Tables N-1 through N-4 list the estimated labor hours for on-site remediation workers in each of 
the above relevant categories required to implement the different sediment alternatives, 
floodplain alternatives, combinations of sediment and floodplain alternatives, and 
treatment/disposition alternatives, respectively.4   These estimates were taken from the cost 
estimates for each alternative. 

                                                 
3  Truck driver hours for the sediment and floodplain alternatives (and combinations) were calculated for the 
movement of excavated materials from the removal areas to the on-site staging areas along site access roads (and, 
for SED-9, on access roads built in the river in Reach 5A while water remains flowing).  These truck driver hour 
estimates do not include the movement of imported clean fill and building materials on the site’s roads.  For the 
treatment/disposition alternatives, the truck driver hours that are part of worker site risks include the movement of 
excavated material from the staging areas (by reach) to each of the three potential locations that have been identified 
for an Upland Disposal Facility under TD-3 (as discussed below) or to the location identified for a treatment facility 
under TD-4 and TD-5.  These hours were evaluated as worker hours because the nature of the work (and associated 
risks) is more similar to on-site construction material movement work than to long-haul trucking.   
4  Labor hours are not provided for treatment/disposition alternative TD-1 (off-site disposal) because it is assumed 
that the risks to workers would consist solely of risks to the truck drivers and employees of the off-site disposal 
facilities, rather than to on-site remediation workers.  The estimated labor hours for the remaining 
treatment/disposition alternatives are provided as a range from the minimum to the maximum hours, based on, 
respectively, the smallest and largest potential volumes of removed materials that could be subject to that alternative 
(depending on the sediment and floodplain alternatives selected).  As discussed in the Revised CMS Report, it is 
assumed that TD-2 would be used only for the disposal of hydraulically dredged sediments from Reaches 5C and 6 
under alternatives SED-6 through SED-9, and that all other excavated materials would be transported off-site for 
disposal.  Hence, for TD-2, the low end of the range of labor hours was based on the sediment alternative with the 
smallest volume of these alternatives (SED-6), and the high end of the range was based on the alternative with the 
largest volume (SED 8).  For TD-3, TD-4, and TD-5, the low end of the range of labor hours was based on the 
combination of sediment and floodplain alternatives with the smallest volume (SED-3 and FP-2), and the high end of 
the range was based on the combination with the largest volume (SED-8 and FP-7) or, for TD-3, the maximum 
capacity of an Upland Disposal Facility at the given location (if less than the total volume of SED-8 and FP-7).   
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N.2.1.1 Work Site Accidents Resulting in Fatality  

In order to develop fatal accident rates for these labor categories, information on the total 
number of fatal accidents per year for Standard Occupational Classification (SOC) System 
occupations that correlate to the labor categories listed above were obtained from the Bureau of 
Labor Statistics (BLS), United States Department of Labor (USDOL) (2003a, 2004a, 2005a, 
2006a, 2007a, 2008a).5   For example, the SOC occupation “Surveying and mapping 
technicians” was used to represent the labor category “Survey Technician,” and the SOC 
occupation “Sailors and marine oilers” was used to represent the labor category “Laborer – 
Water.”  Table N-5 lists the SOC occupation selected to represent each labor category.6 

Using BLS occupational fatality data and information on the total numbers of workers in each 
SOC occupation obtained from the U.S. Census Bureau’s Current Population Survey (U.S. 
Census Bureau 2008; USDOL, 2009), the estimated average annual rate of fatal accidents for 
each occupation was calculated for 2003 through 2008.  This was done by dividing the sum of 
fatalities for each occupation for years 2003–2008 by the sum of workers in each occupation for 
years 2003–2008.  To obtain the hourly fatal accident rate, this yearly result was divided by an 
assumed 2000 work-hours per year. 

Table N-5 summarizes the results of these calculations and shows the hourly fatality rate 
calculated for each of the 20 labor categories.  Using these rates, and the labor hour estimates 
developed for each remedial alternative, the predicted number of fatalities for each labor 
category during the implementation of each alternative was calculated using Equation 1. 

μlc = H × FR Equation 1 

 where  
μlc  =  Estimated number of fatalities for a given labor category 

H  = Estimated work hours within a given labor category, and 

FR = Calculated hourly fatality rate. 

 

                                                                                                                                                             
 

For all types of alternatives, support service hours are not included in the categories listed in Tables N-1 through N-4, 
so this analysis will slightly underestimate potential work site accident risks associated with each remedial alternative. 
5  In 2003, BLS began using the SOC system to classify workers into occupational categories when publishing fatal 
occupational injury data.  Due to this change, injury and fatality rate data by occupation from 2003 and later cannot 
be compared directly with data from previous years. 
6  Certain occupations were not included in every USDOL report.  For example, “Surveying and mapping technicians” 
was used only in the 2003 to 2005 reports, and “Dredge, excavating, and loading machine operators” were not listed 
in the 2008 report.  For these occupations, the risk was calculated as described herein using the available data from 
these reports. 
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The overall number of work site accident related fatalities predicted to be associated with a 
given alternative, μ, is equal to the sum of the predicted fatalities for each individual labor 
category.7 

In addition to calculating the estimated number of fatalities likely to occur during implementation 
of each alternative, the probability that at least one fatality would occur during implementation of 
each of the alternatives was calculated by applying the Poisson distribution function.  The 
Poisson distribution is useful for evaluating the number of events (fatalities in this case) that 
may occur in a given period, assuming that the events are rare and occur independently of one 
another (e.g., the occurrence of one event does not affect the probability of a subsequent 
event).  It is reasonable to assume that fatality events meet these requirements.  In the Poisson 
distribution, the probability of an individual event occurring during a given time period is related 
to the number of times the event will likely occur during that same period.  As described by 
Hoskin et al. (1994), the probability, or risk, of exactly x events occurring can be calculated 
using the Poisson function, described quantitatively using Equation 2 (Snedecor and Cochran 
1980). 
 

               P(x)   = (e-μ × μx)/x! Equation 2 
 where  

 P(x) = Probability, or risk, of x numbers of fatalities occurring,  

 x = Number of fatalities occurring, and 

 μ = The mean of the Poisson distribution, equal to the estimated 
   number of fatalities during implementation of an alternative. 
 

The probability of at least one fatality occurring during the implementation of a remedial 
alternative can be calculated by first calculating the probability that no fatalities occur (x = 0 in 
Equation 2) and then calculating the probability of at least one fatality P(≥1) using Equation 3. 

 P(≥1) = 1 – P(0)  Equation 3 

 
In addition to the total number of fatalities estimated to occur under each alternative, the 
average annual number of fatalities was calculated.  For the sediment and floodplain 
alternatives (and combinations), this was done by dividing the estimated total number of 
fatalities by the estimated total duration of each alternative (or combination).  For the 

                                                 
7  This procedure is mathematically equivalent to the method used by Hoskin et al. (1994), but follows a slightly 
different calculation order.  Specifically, Hoskin et al. combined the fatality rates for the different labor categories with 
the relative number of hours worked in each category to derive a single weighted average fatality rate for a remedial 
alternative.  This single rate was then multiplied by the total number of worker years to establish an estimate of 
fatalities. 
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treatment/disposition alternatives, a range of average annual fatalities was calculated, based on 
the minimum to maximum years of operation for each of those alternatives.8      

N.2.1.2 Work Site Accidents Resulting in Lost-Time Injury 

Non-fatal injury/illness rates are not available from BLS for the various labor categories used in 
the fatal accident analysis.  Rather, BLS provides non-fatal injury rate data9 at the industry level, 
as identified by the North American Industry Classification System (NAICS).  Therefore, in order 
to evaluate the risk of non-fatal accidents during site remediation, each of the 20 labor 
categories was assigned to a NAICS industry.  For example, the “Construction Manager” labor 
category was best represented by the “Heavy and civil engineering construction” NAICS 
industry, while the “Foreman – Water” category was assessed to the “Water transportation” 
industry.  Table N-6 shows the industry classifications for each of the 20 labor categories.10  
Accident rates for years 2003–2008 were averaged to obtain the overall recent rate of non-fatal 
injuries/illnesses in each of the selected industries (USDOL 2003b, 2004b, 2005b, 2006b, 
2007b, 2008b).11 

The non-fatal injury rates shown in Table N-6 were used with estimated labor hour data for each 
alternative and Equation 1 to calculate the expected number of non-fatal injuries for each labor 
category.12  As with the fatality risk estimate, these labor category values were summed to 
estimate the total number of non-fatal worker injuries expected during the implementation of 
each alternative.  The probability of at least one non-fatal injury during implementation of each 
alternative was calculated in the same way that the probability of at least one fatality was 
calculated, using Equations 2 and 3. 

                                                 
8  Annual average statistics for the treatment/disposition alternatives have been calculated based on the assumed 
years of operation for each of those alternatives, as opposed to the total durations (from beginning to end) associated 
with the sediment and floodplain alternatives.  The years of operation for a TD alternative represent the number of 
years during which materials removed from the river or floodplain would be delivered to the disposal or treatment 
facility (i.e., excluding years within the overall duration of the sediment and floodplain alternatives when the only 
activities associated with those alternatives would be capping, backfilling, or restoration activities that would not 
require operation of the disposal or treatment facility).  The minimum years of operation were based on the years of 
operation under the sediment alternative with the smallest volume to be disposed of or treated (not the shortest-
duration alternative), and the maximum years of operation were based on the years of operation under the sediment 
alternative with the largest volume to be disposed of or treated (or, for TD-3, the maximum capacity of an Upland 
Disposal Facility at the given location, if less).  It is assumed that the associated floodplain soil removals would be 
conducted during the same years of operation as the sediment alternatives. 
9  For purposes of this analysis, non-fatal injuries include only those that result in days away from work. 
10  The non-fatal injury rates are relatively similar across these industries, varying by only a factor of 2.3 from the 
lowest (4.27×10-6 injuries per worker hour) to the highest (9.87×10-6 injuries per worker hour) rate. 
11  Accident rate data are reported at different industrial classification levels from year to year.  Table N-6 lists the 
most detailed classification level for which data are consistently available from 2003–2008. 
12  It should be noted that some of the industrial truck driver hours for SED-9 would be spent on access roads within 
the river channel in Reach 5A while water remains flowing in the channel.  The risk of fatality or injury associated with 
driving with under these conditions would likely be higher than the risk of driving on a dry-land road.  However, for this 
analysis, all industrial truck driver hours for SED-9 were considered to be over dry-land roads, and thus this analysis 
will underestimate the risk of fatalities and injuries from SED-9 to some degree. 
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The average annual number of non-fatal injuries for each alternative (or range of average 
annual numbers of injuries for each treatment/disposition alternative) was also calculated, using 
the same procedure described above for fatalities. 

N.2.2 Methodology for Estimating Traffic Accident Risks 

As discussed in the text of the Revised CMS Report, construction materials and excavated 
sediments and soils would be transported to or from the site during implementation of the 
remedial alternatives, though different material disposition methods and locations are used in 
the different treatment/disposition alternatives.  Inherent in the transport of materials to and from 
the site is the risk of an accident during transit, which may result in fatality or injury. 

To quantify the risk of transportation accidents on public roads associated with each alternative, 
publicly available accident rate data collected by government agencies were combined with site- 
and project-specific information to estimate the number of accidents involving remediation-
related vehicles and the associated fatalities and injuries.  For simplicity, the estimates of 
potential transport-related accidents were based on the following scenarios. 

For the sediment and floodplain removal alternatives and the combinations of those alternatives 
(i.e., SED-3 through SED-10, FP-2 through FP-9, and SED 3/FP 3 through SED 10/FP 9), 
transport-related risks were quantified only for trucks used to import clean backfill and other 
materials (e.g., riprap) to the site over off-site, publicly accessible roads, as well as to export the 
materials used for the staging areas and access roads following completion of sediment/soil 
remediation.  As noted above, risks associated with the transport of removed sediments and 
soils on the site’s access roads from their place of removal to the on-site staging areas were 
calculated as work site accident risks for these alternatives.13  

For the treatment/disposition alternatives, the risks were calculated for the transportation of the 
following materials: 

• TD-1 (disposal at off-site disposal facilities):  Truck transport of excavated materials (after 
dewatering where necessary) from the staging areas over off-site roads to off-site disposal 
locations. 

• TD-2 (disposition at local in-water Confined Disposal Facility [CDF]):  Truck transport to 
import materials over off-site roads for construction and closure of the CDF(s).14  

                                                 
13  Risks associated with the transport of such materials from the staging areas to the local disposal or treatment 
facilities under TD-3, TD-4, and TD-5 were calculated as part of work site accident risks for those alternatives.    
Risks associated with the transport of excavated materials from the staging areas to off-site disposal facilities under 
TD-1 and those associated with transport of treated solids from the treatment facility to off-site disposal facility(ies) 
under TD-4 and TD-5 were assessed as transportation accident risks under the relevant treatment/disposition 
alternatives, as discussed below.  
14  As noted in the Revised CMS Report, it is assumed that the CDF(s) would be used only for the disposal of 
hydraulically dredged sediments from Reaches 5C and 6 under alternatives SED-6 through SED-9, and that all other 
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• TD-3 (disposition at local Upland Disposal Facility [UDF], assumed to be constructed at 
one or more of three potential locations – the Woods Pond, Forest Street, and Rising Pond 
Sites – as described in the text of the Revised CMS Report):  Truck transport to import 
materials over off-site roads for construction and closure of the Upland Disposal Facility. 

• TD-4 (chemical extraction):  Truck transport for off-site disposal of treated materials from 
the chemical extraction facility over off-site roads to off-site disposal locations. 

• TD-5 (thermal desorption):  Alternative estimates depending on method of disposition of 
treated materials from the thermal desorption facility – specifically: (a) assuming on-site 
reuse of some treated materials (approximately half of the excavated floodplain soils, after 
mixing with organic topsoil) in the floodplain and truck transport of the remaining treated 
material over off-site roads to off-site disposal locations (alternative TD-5a); and 
(b) assuming off-site truck transport of all treated materials over off-site roads to off-site 
disposal locations (alternative TD-5b).15 

As noted above, the risks associated with on-site truck transport of materials from on-site 
staging areas to the Upland Disposal Facility, the chemical extraction facility, or the thermal 
desorption facility, or from the thermal desorption facility for on-site reuse, were calculated as 
worker risks for these alternatives, not as transportation risks.   

N.2.2.1 Traffic Accident Frequency Information for Truck Transport 

To estimate the number of injuries and fatalities arising from truck transportation accidents on 
off-site roads, publicly available data on large trucks16 from the United States Federal Highway 
Administration, the National Highway Traffic Safety Administration (NHTSA) Fatality Analysis 
Reporting System, and the NHTSA General Estimates System (USDOT 2008) were used to 
calculate the rate of fatalities and injuries.  This accident frequency information was combined 
with estimates of the vehicle-miles traveled on roads by trucks transporting remediation-related 
materials to calculate the risk of fatalities and injuries arising from paved road truck 
transportation.   

                                                                                                                                                             
 

sediments and all excavated floodplain and riverbank soils would be transported off-site for disposal.  The risks 
associated with the off-site transport of those remaining materials were not estimated as part of TD-2.  Thus, the risk 
estimates calculated for TD-2 are not comparable to those calculated for the other treatment/disposition alternatives, 
because they do not reflect the risks that would be associated with disposition of all removed materials. 
15  Although alternatives TD-5a and TD-5b would also generate treatment residuals (e.g., liquid condensate) that 
would be transported off-site for destruction, the transportation of these materials was not considered in the risk 
calculation, since the volume of these materials is low relative to the volume of other materials transported off-site 
under this alternative.  Therefore, the transportation risk assessment will slightly underestimate the risks of this 
alternative. 
16  A large truck, as referred to here, is defined by the Federal Motor Carrier Safety Administration as a truck with a 
gross vehicle weight rating greater than 10,000 pounds. 
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Data regarding the number of injuries and fatalities per mile driven by large trucks in the United 
States are available for several years.  The average of the most recent five years of available 
data (2004 through 2008) was used in our estimates.  This analysis of federal large-truck 
statistics indicates that fatalities occur at a rate of 2.2×10-8 per truck mile traveled, while injuries 
occur at a rate of 4.7×10-7 per truck mile traveled.  These rates were used in the calculation of 
traffic accident risks from transport on public roads. 

N.2.2.2 Estimation of Traffic Accident Risks for Sediment and Floodplain 
Alternatives and Combinations 

As noted in Section N.2.2 above, transport-related risks for the sediment and floodplain 
alternatives and the combinations of those alternatives were quantified only for truck transport 
used to import clean backfill and other materials (e.g., riprap) to the site over public roads and to 
export staging area and access road materials following completion of site remediation.  For 
each of these alternatives, the estimated number of truck trips that would be required to import 
and export such materials was based on the estimated weight (in U.S. tons) of the materials 
needed to implement the alternative, and an assumption that 16-ton trucks would be used for 
importing backfill and other materials and that 20-ton trucks would be used for exporting the 
staging area/access road materials.17  The material weight estimates and the calculated number 
of material importation and exportation truck trips are shown in Tables N-7 through N-9 for the 
sediment alternatives, floodplain alternatives, and sediment-floodplain combinations, 
respectively. 

To determine the distance of each such truck trip, it was assumed that clean backfill and other 
imported materials would be available from suppliers within 25 miles of the site.  Thus, a round-
trip distance of 50 miles was assumed for each truck trip.  It was also assumed that exported 
staging area/access road materials would be transported to the High Acres Landfill in Fairport, 
New York (a distance of 550 miles roundtrip).  The assumed travel distance was then combined 
with the estimated number of truck trips, using Equation 4, to calculate the total vehicle miles 
traveled (VMT) for each sediment and floodplain alternative and combination.  This calculation 
was performed for both importing and exporting material, with the results added to get the 
overall VMT for each alternative.  

VMT = D × N Equation 4 

where 

 VMT = Total vehicle miles traveled, 

 D = Distance traveled (vehicle miles/trip), and 

 N  =  Number of vehicle trips on the designated route. 

                                                 
17  The importation of construction materials has been assumed to be performed using fixed-body 16-ton dump trucks 
making repeated short trips to and from local quarries and/or stock yards.  Larger 20-ton trucks associated with over-
the-road hauling have been assumed for exportation of materials to off-site disposal facilities. 
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This overall estimated VMT (see Tables N-7 through N-9) was then combined with the above-
described rates of fatalities and injuries predicted per truck mile traveled on public roads to 
calculate the potential number of fatalities and injuries associated with truck transport for each 
sediment and floodplain alternative, as follows: 

 A = VMT x AR Equation 5 

where 

 A = Number of fatalities or injuries involving trucks carrying 
     remediation materials on roads, 

  VMT =  Round-trip vehicle-miles traveled on roads by trucks 
     carrying remediation materials, and 

  AR =  Fatality or injury rate (per VMT) 
 
In addition to these calculations, an estimate was made of the probability of at least one fatality 
or injury arising from truck transport for each remedial alternative using the Poisson distribution, 
as described above.  Further, the average annual number of fatalities or injuries was calculated 
for each alternative by dividing the estimated total number of fatalities or injuries by the duration 
of the alternative. 

N.2.2.3 Estimation of Traffic Accident Risks for Treatment/Disposition 
Alternatives 

As noted in Section N.2.2 above, transport-related risks for the treatment/disposition alternatives 
were quantified for the truck transport of different materials, depending on the alternative.  A 
range of material volumes was also used for each alternative (from the smallest potential 
volume to the largest potential volume), resulting in a range of truck trips and vehicle miles 
traveled for each alternative.  Estimated vehicle miles traveled for each of the selected 
alternatives were calculated as follows: 

• For TD-1, the estimated number of truck trips that would be required to transport 
excavated materials to off-site disposal locations was first calculated using material 
disposal weights, which were based the total weight of material to be transported.  This 
calculation incorporated the use of stabilization/drying agents (where necessary), and 
assumed that the material would be transported in 20-ton loads in over-the-road haul 
trucks.  Based on these inputs, truck trip estimates were prepared for a range of disposal 
quantities – from a combination of SED-3 and FP-2 (at the low end of the range) to a 
combination of SED-8 and FP-7 (at the high end of the range).  Once truck trip estimates 
were prepared, vehicle miles traveled were estimated by assuming, for present purposes, 
that materials regulated under the Toxic Substances Control Act (TSCA) would be 
transported to the CWM Chemical Services facility in Model City, New York (a distance of 
720 miles roundtrip), and that non-TSCA materials would be transported to the High Acres 
Landfill in Fairport, New York (a distance of 550 miles roundtrip).  The ranges of assumed 
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volumes (both TSCA and non-TSCA), disposal weights, truck trips, and vehicle miles 
traveled are shown in Table N-10. 

• For TD-2, the estimated number of truck trips required to import materials over off-site 
roads for construction and closure of the CDF(s) was calculated based on a range of 
weights of the materials needed to construct and close the CDF(s), with the low end based 
on the estimated size of the CDF for SED-6 and the high end based on the size of the 
CDFs for SED-8, and based on an assumption that 16-ton trucks would be used to import 
these materials.18  In order to calculate the vehicle miles traveled by these trucks, it was 
estimated that materials for construction and closure of the CDF(s) would be available 
within 25 miles of the site, resulting in a round trip distance of 50 miles per truck trip.  The 
range of estimated volumes of materials to import and the associated number of truck trips 
and vehicles miles traveled under alternative TD-2 are shown in Table N-11. 

• For TD-3, three separate transportation alternatives were considered, based on the 
assumption that the Upland Disposal Facility (UDF) would be located at one of the 
following sites (as described in the text of the Revised CMS Report):  Woods Pond Site, 
Forest Street Site, or Rising Pond Site. The estimated number of truck trips to import 
materials over off-site roads for construction and closure of the UDF was calculated based 
on the assumption that 16-ton trucks would be used to import these materials and on a 
range of the weights of materials needed to construct and close the UDF.  The low end of 
this range was based on the weight of materials necessary to construct and close a UDF 
for the excavated materials under SED-3 and FP-2, and the high end was based on the 
weight of materials necessary to construct and close a UDF for the excavated materials 
under SED-8 and FP-7 or, if lower, the maximum capacity of a UDF at the given location.  
To calculate the range of vehicle miles traveled under each TD-3 alternative, it was 
estimated that materials for construction and closure of the UDF would be available within 
25 miles of the site, resulting in a round trip distance of 50 miles per truck trip.  The range 
of weights of materials to import and the associated number of truck trips and vehicle miles 
traveled under alternative TD-3 are shown in Table N-11. 

• For TD-4, the materials to be transported off-site would be the treated solid materials 
resulting from the treatment process.  For this alternative, it was assumed that the volume 
of such materials (and thus the number of truck trips) would be equal to the volume 
transported under alternative TD-1, but that all such treated materials could be transported 
to a non-TSCA regulated landfill pursuant to an EPA determination under the TSCA 
regulations.  As with TD-1, truck trip estimates were prepared for a range of material 
volumes – from the volume that would be excavated under SED-3 and FP-2 to the volume 
that would be excavated under SED-8 and FP-7.  Estimates of the vehicle miles traveled 
were prepared by assuming that the treated materials would be transported to the High 
Acres Landfill in Fairport, New York (a distance of 550 miles roundtrip).  The ranges of 

                                                 
18 As noted above, it is assumed that the CDF(s) would be used only for the disposal of hydraulically dredged 
sediments from Reaches 5C and 6 under SED-6 through SED-9, not as part of any other remedial alternative or for 
any other sediment or soil.  
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material volumes, truck trips, and vehicle miles traveled associated with alternative TD-4 
are shown in Table N-10. 

• For TD-5, two separate transportation alternatives were considered, depending on the 
method selected for disposition of treated solid materials.  The two alternatives were: 
(a) on-site reuse of some treated materials (approximately half of the treated floodplain 
soils, after mixing with organic topsoil) in the floodplain areas and off-site disposal of the 
remaining materials (alternative TD-5a); and (b) off-site disposal of all such treated 
materials (alternative TD-5b).19  For both TD-5a and TD-5b, a range of treated material 
volumes and truck trips were considered – from the volume that would be excavated under 
SED-3 and FP-2 to the volume that would be excavated under SED-8 and FP-7.  
Estimates of the vehicle miles traveled were prepared by assuming that all treated solid 
materials to be transported off-site would be considered non-TSCA materials and would be 
transported to the High Acres Landfill in Fairport, New York (a distance of 550 miles 
roundtrip).  For TD-5 it was assumed that there would be a 10% reduction in the total 
weight as a result of the thermal treatment; as such, there is an associated reduction in the 
number of truck trips relative to TD-4.  It was further assumed that, under alternative TD-
5a, a portion of the treated materials would be reused as backfill in the floodplain and thus 
would not need off-site disposal; as a result, there is a further reduction in the number of 
truck trips associated with TD-5a.  The estimated volumes of materials to transport under 
alternatives TD-5a and TD-5b, the number of truck trips, and the associated vehicle miles 
traveled are presented in Table N-10. 

For each TD alternative, the lower and upper bounds of the estimated VMT range were then 
combined with the above-described rates of fatalities and injuries predicted per truck mile 
traveled on public roads, using Equation 5 (above), to calculate a range of potential fatalities 
and injuries associated with truck transport for each TD alternative.  As noted above, the risks 
calculated for TD-2 are not comparable to those calculated for the other treatment/disposition 
alternatives, because they do not include the risks that would be associated with off-site 
transport of the material that would not be placed in the CDF(s). 

In addition, for each TD alternative, based on the lower and upper bounds of the fatality and 
injury estimates, estimates were made of the probability of at least one fatality or injury, using 
the Poisson distribution, as described above.  Further, the range of average annual fatalities or 
injuries was calculated for each TD alternative by dividing the lower and upper bounds of the 
total fatality and injury estimates by the minimum and maximum years of operation, 
respectively.20  
                                                 
19  Treatment residuals (e.g., liquid condensate from the thermal desorption process) were excluded from the 
analysis, as previously discussed. 
20  Years of operation are defined in note 8 above.  As also noted there, the minimum years of operation were based 
on the years of operation of the disposal or treatment facility under the sediment alternatives with the smallest volume 
to be disposed of or treated, and the maximum years of operation were based on the years of operation under the 
sediment alternatives with the largest volume to be disposed of or treated (or, for TD-3, the maximum capacity of an 
Upland Disposal Facility at the given location, if less).  It is assumed that the associated floodplain soil removals and 
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N.3 Estimated Risks 
The estimated number of work site fatalities for the various sediment alternatives, floodplain 
alternatives, combinations of sediment and floodplain alternatives, and treatment/disposition 
alternatives are summarized in Tables N-12 through N-15, respectively.  These tables show that 
the estimated numbers of fatalities for the various alternatives range from 0.02 to 0.28 (0.004 to 
0.008 per year) for the sediment alternatives, 0.003 to 0.08 (0.003 to 0.004 per year) for the 
floodplain alternatives, 0.05 to 0.34 (0.005 to 0.009 per year) for the combinations of sediment 
and floodplain alternatives, and 0.007 to 0.11 (0.0009 to 0.003 per year) for the 
treatment/disposition alternatives.  The probability of at least one worker fatality during each 
alternative is predicted to be less than 30% in all cases and much less for most alternatives. 

The estimated number of non-fatal work site injuries for the various sediment alternatives, 
floodplain alternatives, combinations of sediment and floodplain alternatives, and 
treatment/disposition alternatives are summarized in Tables N-16 through N-19, respectively.  
These tables indicate that the estimated numbers of non-fatal injuries for the various 
alternatives range from 2.2 to 22.2 (0.43 to 0.61 per year) for the sediment alternatives, 0.37 to 
9.5 (0.37 to 0.46 per year) for the floodplain alternatives, 2.6 to 30.2 (0.6 to 0.8 per year) for the 
combinations of sediment and floodplain alternatives, and 0.7 to 16.4 (0.12 to 0.41 per year) for 
the treatment/disposition alternatives.  The probability of a non-fatal injury from the 
implementation of some of the alternatives is effectively 100%.21 

The estimated number of fatalities and non-fatal injuries associated with traffic accidents during 
the importation of materials to support the implementation of sediment, floodplain soil, and 
combined remedial alternatives are summarized in Table N-20, while the estimated number of 
fatalities and non-fatal injuries associated with truck transportation during implementation of the 
treatment/disposition alternatives are listed in Table N-21. 

For the importation/exportation of materials to support implementation of sediment and 
floodplain alternatives and combinations, the estimated number of transportation-related 
fatalities ranges from 0.04 to 0.36 (0.008 to 0.02 per year) for the sediment alternatives, 0.01 to 
0.1 (0.004 to 0.01 per year) for the floodplain alternatives, and 0.05 to 0.5 (0.009 to 0.02 per 
year) for the combinations of sediment and floodplain alternatives.  The probability of a fatality 
from transportation of materials ranges from 1% to 40%.  The number of non-fatal injuries 
predicted to be associated with the transport of these materials ranges from 0.89 to 7.8 (0.15 to 
0.33 per year) for the sediment alternatives, 0.23 to 2.1 (0.09 to 0.24 per year) for the floodplain 
alternatives, and 1.1 to 11.0 (0.18 to 0.4 per year) for the combinations.  The probability of a 

                                                                                                                                                             
 

disposal or treatment would be performed during the same years of operation as the sediment alternatives.    
21  The probability of at least one non-fatal injury from implementation of SED, FP, and TD alternatives is as high as 
99.96%, or effectively 100%.  Hereafter, very high probabilities (i.e., greater than 99.5%) will be referred to as 
effectively 100%. 
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non-fatal injury from the implementation of the alternatives ranges from 20% to effectively 100% 
(see Table N-20). 

The estimated number of transportation-related fatalities for the treatment/disposition 
alternatives (based on the ranges of potential volumes and thus truck trips) ranges from a low of 
0.002 to 0.004 (0.0001 to 0.0002 per year) (for TD-3 at the Woods Pond Site) to a high of 0.2 to 
3.1 (0.03 to 0.08 per year) (for TD-1), while the probability of at least one traffic accident related 
fatality during the alternatives ranges from a low of 0.2 to 0.4% (for TD-3 at the Woods Pond 
Site) to a high of 19 to 96% (for TD-1).  The estimated number of non-fatal injuries resulting 
from material transportation along public roads ranges from a low of 0.03 to 0.08 (0.003 to 0.004 
per year) (for TD-3 at the Woods Pond Site) to a high of 4.4 to 67.1 (0.55 to 1.7 per year) (for 
TD-1).  The probability of at least one non-fatal injury resulting from the implementation of the 
alternatives is effectively 100% for all the alternatives except TD-2 and TD-3 (see Table N-21). 
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Labor Category SED-1 SED-2 SED-3 SED-4 SED-5 SED-6 SED-7 SED-8 SED-9 SED-10

Construction Manager -- -- 22,425 31,335 30,911 34,894 43,196 101,843 34,314 8,543

Field Technician -- -- 15,147 25,418 31,297 36,039 44,894 91,123 32,668 7,983

Foreman - Land -- -- 31,581 30,886 39,226 41,907 52,222 95,409 35,681 10,815

Foreman - Water -- -- 2,303 7,609 10,700 13,433 17,724 54,296 21,549 2,458

Laborer - Land -- -- 133,173 157,424 183,086 207,987 238,913 366,825 150,111 50,914

Laborer - Water -- -- 9,211 30,434 42,801 45,016 60,600 169,188 68,982 9,833

Mechanic -- -- 25,090 28,162 32,903 42,249 52,808 107,307 40,559 10,319

Operator - Land -- -- 87,276 119,359 150,346 158,940 197,150 335,687 121,667 40,863

Operator - Water -- -- 32,237 106,520 149,803 162,895 196,655 551,835 222,011 34,415

Superintendent -- -- 15,147 23,032 28,911 32,814 41,116 99,763 32,634 7,983

Survey Technician -- -- 25,439 33,046 39,123 39,123 48,598 57,092 11,964 11,161

Industrial Truck Driver -- -- 49,240 95,241 97,666 96,294 126,718 224,019 87,235 25,506

WWTS Technician -- -- 29,236 41,632 56,154 65,243 84,488 149,037 53,058 21,775

Total -- -- 477,505 730,098 892,927 976,834 1,205,082 2,403,424 912,433 242,568

Estimated Labor Hours for Sediment Remedial Alternatives
Table N-1

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Labor Category FP-1 FP-2 FP-3 FP-4 FP-5 FP-6 FP-7 FP-8 FP-9

Construction Manager -- 1,291 4,821 7,530 6,648 20,575 38,583 11,298 1,527

Field Technician -- 1,291 4,821 7,530 6,648 20,575 38,583 11,298 1,527

Foreman - Land -- 2,750 9,360 13,952 12,180 35,798 66,693 20,229 3,375

Laborer - Land -- 15,414 50,657 77,764 71,883 206,636 368,237 115,005 18,945

Mechanic -- 1,291 4,821 7,530 6,648 20,575 38,583 11,298 1,527

Operator - Land -- 8,637 28,814 44,330 40,751 118,222 212,028 65,679 10,572

Superintendent -- 1,931 6,341 9,210 8,008 22,895 42,343 13,138 2,407

Survey Technician -- 2,582 9,642 15,061 13,296 41,150 77,166 22,595 3,054

Industrial Truck Driver -- 4,002 14,946 23,344 20,608 63,783 119,608 35,023 4,733

WWTS Technician -- 1,043 4,587 7,298 6,363 20,269 29,923 10,781 1,280

Total -- 40,232 138,810 213,549 193,033 570,478 1,031,747 316,344 48,947

Table N-2
Estimated Labor Hours for Floodplain Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Labor Category SED 3/FP 3 SED 5/FP 4 SED 6/FP 4 SED 8/FP 7 SED 9/FP 8 SED 10/FP 9

Construction Manager 27,647 38,841 42,825 142,266 46,412 10,629

Field Technician 19,968 38,827 43,570 129,706 43,965 9,509

Foreman - Land 39,821 51,898 54,579 160,182 54,870 13,871

Foreman - Water 2,303 10,700 13,433 54,296 21,549 2,458

Laborer - Land 180,553 250,992 275,893 692,639 251,739 67,940

Laborer - Water 9,211 42,801 45,016 169,188 68,982 9,833

Mechanic 30,311 40,834 50,179 147,730 52,656 12,406

Operator - Land 111,803 186,098 194,692 507,211 175,009 49,835

Operator - Water 32,237 149,803 162,895 551,835 222,011 34,415

Superintendent 15,147 28,911 32,814 99,763 32,634 7,983

Survey Technician 35,082 54,184 54,184 134,258 34,560 14,215

Industrial Truck Driver 64,186 121,010 119,638 343,627 122,258 30,239

WWTS Technician 29,236 56,154 65,243 149,037 53,058 21,775

Total 597,504 1,071,053 1,154,960 3,281,738 1,179,703 285,106

Table N-3
Estimated Labor Hours for Combinations of Sediment and Floodplain Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Minimum
(SED-6)

Maximum 
(SED-8)

Minimum
(SED-3 and 

FP-2)

Maximum 
(SED-8 and 

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum 
(SED-8 and

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum 
(SED-8 and

FP-7)

Minimum
(SED-3 and 

FP-2)

Maximum
(SED-8 and 

FP-7)

Minimum
(SED-3 and 

FP-2)

Maximum
(SED-8 and 

FP-7)
Construction Manager -- 950 1,820 15,643 57,581 15,643 37,086 15,643 79,151 -- -- -- --

Field Technician -- 950 1,820 15,643 57,581 15,643 37,086 15,643 79,151 -- -- -- --

Foreman - Land -- 2,050 5,869 18,772 69,097 20,336 44,503 18,772 94,981 -- -- -- --

Laborer - Land -- 48,640 171,055 91,512 336,849 99,334 235,495 91,512 463,031 12,664 127,294 12,664 127,294

Mechanic -- 950 1,820 15,643 57,581 15,643 44,503 15,643 79,151 -- -- -- --

Operator - Land -- 15,730 69,833 32,851 146,832 46,147 109,403 32,851 201,834 -- -- -- --

Industrial Truck Driver -- -- -- 37,544 184,259 37,544 118,674 50,058 443,243 25,327 189,961 25,327 189,961

Superintendent -- 950 1,820 15,643 57,581 15,643 37,086 15,643 79,151 -- -- -- --

Survey Technician -- 1,900 3,640 31,286 115,162 31,286 74,172 31,286 158,301 -- -- -- --

Gate Attendant -- -- -- 15,643 57,581 15,643 37,086 15,643 79,151 -- -- -- --

Health and Safety Officer -- 950 1,820 15,643 57,581 15,643 37,086 15,643 79,151 -- -- -- --

Treatment Plant Engineer -- -- -- -- -- -- -- -- -- 10,243 73,567 10,243 73,567

Treatment Plant Laborer -- -- -- -- -- -- -- -- -- 24,367 241,847 24,367 241,847

Treatment Plant Manager -- -- -- -- -- -- -- -- -- 10,243 73,567 10,243 73,567

Treatment Plant Operator -- -- -- -- -- -- -- -- -- 60,917 846,468 60,917 846,468
Treatment Plant Shift 
Supervisor -- -- -- -- -- -- -- -- -- 16,836 120,924 16,836 120,924

Total -- 73,070 259,497 305,823 1,197,685 328,505 812,180 318,337 1,836,296 160,597 1,673,628 160,597 1,673,628

Notes:
1.  Minimum and maximum hours are based on, respectively, the smallest and largest potential volumes of removed materials that could be subject to the specified TD alternative.         

Table N-4
Estimated Labor Hours for Treatment/Disposition Alternatives(1)

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts

TD-2 TD-3 - Woods Pond TD-4 TD-5TD-3 Forest Street TD-3 - Rising Pond

Labor Category TD-1



Table N-5

Labor Category SOC Occupation(1)

Average Hourly Fatality 
Rate (2003-2008) 

(fatalities/worker-hr)

Construction Manager First-line supervisors/managers of construction 
trades and extraction workers 6.32E-8

Field Technician Engineering technicians, except drafters 1.39E-8

Foreman - Land First-line supervisors/managers of construction 
trades and extraction workers 6.32E-8

Foreman - Water Ship and boat captains and operators 1.42E-7

Laborer - Land Construction laborers 1.05E-7

Laborer - Water Sailors and marine oilers 5.70E-7

Mechanic Heavy vehicle and mobile equipment service 
technicians and mechanics 6.53E-8

Operator - Land Dredge, excavating, and loading machine 
operators 1.04E-7

Operator - Water Dredge, excavating, and loading machine 
operators 1.04E-7

Superintendent First-line supervisors/managers of construction 
trades and extraction workers 6.27E-8

Survey Technician Surveying and mapping technicians 1.20E-8

WWTS Technician Water and liquid waste treatment plant and 
system operators 3.86E-8

Gate Attendant Security guards and gaming surveillance 
officers 4.28E-8

Health and Safety Officer Civil engineer 1.14E-8

Treatment Plant Engineer Civil engineer 1.14E-8

Treatment Plant Laborer Laborers and freight, stock, and material 
movers, hand 3.48E-8

Treatment Plant Manager Civil engineer 1.14E-8

Treatment Plant Operator Miscellaneous plant and system operators 5.15E-8

Treatment Plant Shift 
Supervisor Miscellaneous plant and system operators 5.15E-8

Industrial Truck Driver Industrial truck and tractor operators 3.67E-8

Note: 
1. SOC = Standard Occupational Classification 

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts

Remediation Labor Categories and Associated
SOC Occupations and Average Hourly Fatality Rates



Table N-6
Remediation Labor Categories and Associated

NAICS Industries and Average Hourly Non-fatal Injury Rates

Labor Category NAICS Industry (1)

Average Hourly Non-fatal 
Injury Rate (2003-2008) 

(injuries/worker-hr)

Construction Manager Heavy and civil engineering construction 9.73E-6

Field Technician Remediation services 7.36E-6

Foreman - Land Heavy and civil engineering construction 9.73E-6

Foreman - Water Water transportation 8.91E-6

Laborer - Land Heavy and civil engineering construction 9.73E-6

Laborer - Water Water transportation 8.91E-6

Mechanic
Commercial and industrial machinery and 
equipment (except automotive and electronic) 
repair and maintenance

9.49E-6

Operator - Land Heavy and civil engineering construction 9.73E-6

Operator - Water Water transportation 8.91E-6

Superintendent Heavy and civil engineering construction 9.73E-6

Survey Technician Surveying and mapping (except geophysical) 
services 4.27E-6

WWTS Technician Water, sewage and other systems 9.87E-6

Gate Attendant Investigation and security services 5.26E-6

Health and Safety Officer Heavy and civil engineering construction 9.73E-6

Treatment Plant Engineer Remediation services 7.36E-6

Treatment Plant Laborer Remediation services 7.36E-6

Treatment Plant Manager Remediation services 7.36E-6

Treatment Plant Operator Remediation services 7.36E-6

Treatment Plant Shift 
Supervisor Remediation services 7.36E-6

Industrial Truck Driver Heavy and civil engineering construction 9.73E-6

Note:
1. NAICS = North American Industry Classification System

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Transportation Parameter SED-3 SED- 4 SED-5 SED-6 SED-7 SED-8 SED-9 SED-10

Tons of Material Imported (1) 412,094 797,667 1,057,931 1,240,065 1,720,871 3,801,703 1,189,241 117,846

Number of Import Truck Trips (3,7) 25,800 49,900 66,100 77,500 107,600 237,600 74,300 11,100

Average Import Truck Trips Per Year (7) 2,600 3,300 3,700 3,700 4,100 4,600 5,300 2,200

Number of Import Vehicle Miles Traveled (5) 1,290,000 2,495,000 3,305,000 3,875,000 5,380,000 11,880,000 3,715,000 555,000

Average Import Vehicle Miles Traveled Per Year (7) 129,000 166,000 184,000 185,000 207,000 228,000 265,000 111,000

Tons of Material Exported (2) 79,466 96,854 109,789 122,082 131,999 168,101 224,177 48,320

Number of Export Truck Trips (4,7) 3,973 4,843 5,489 6,104 6,600 8,405 11,209 2,416

Average Export Truck Trips Per Year (7) 400 300 300 300 300 200 800 500

Number of Export Vehicle Miles Traveled (6) 2,185,000 2,664,000 3,019,000 3,357,000 3,630,000 4,623,000 6,165,000 1,329,000

Average Export Vehicle Miles Traveled Per Year (7) 219,000 178,000 168,000 160,000 140,000 89,000 440,000 266,000
Notes:
1. Imported material includes common fill and topsoil used for backfill, materials for staging area and access roads, as well as material stabilization agents.
2. Exported material includes staging area and access road materials subject to off-site diposal.
3. Assumes 16-ton capacity trucks.
4. Assumes 20-ton capacity trucks.
5. Assumes 50 mile round trip.
6. Assumes 550 mile round trip.
7. Based on estimated total duration of each alternative.

Table N-7
Estimated Weight, Truck Trips, and Vehicle Miles Traveled for

Sediment Remedial Alternatives Material Importation and Exportation

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Transportation Parameter FP-2 FP-3 FP-4 FP-5 FP-6 FP-7 FP-8 FP-9

Tons of Material Imported (1) 47,491 136,041 215,700 187,053 553,672 1,081,271 311,241 54,485

Number of Import Truck Trips (3,7) 3,000 8,500 13,500 11,700 34,600 67,600 19,500 3,400

Average Import Truck Trips Per Year (7) 3,000 2,830 2,700 2,930 2,660 2,820 2,790 3,400

Number of Import Vehicle Miles Traveled (5) 150,000 425,000 675,000 585,000 1,730,000 3,380,000 975,000 170,000

Average Import Vehicle Miles Traveled Per Year (7) 150,000 142,000 135,000 146,000 133,000 141,000 139,000 170,000

Tons of Material Exported (2) 11,191 13,941 16,050 15,453 25,672 40,121 19,191 11,585

Number of Export Truck Trips (4,7) 600 700 800 800 1,300 2,000 1,000 600

Average Export Truck Trips Per Year (7) 600 230 160 200 100 80 140 600

Number of Export Vehicle Miles Traveled (6) 330,000 385,000 440,000 440,000 715,000 1,100,000 550,000 330,000

Average Export Vehicle Miles Traveled Per Year (7) 330,000 128,000 88,000 110,000 55,000 46,000 79,000 330,000
Notes:
1. Imported material includes common fill and topsoil used for backfill, materials for staging area and access roads.
2. Exported material includes staging area and access road materials subject to off-site diposal.
3. Assumes 16-ton capacity trucks.
4. Assumes 20-ton capacity trucks.
5. Assumes 50 mile round trip.
6. Assumes 550 mile round trip.
7. Based on estimated total duration of each alternative.

Table N-8
Estimated Weight, Truck Trips, and Vehicle Miles Traveled for

Floodplain Remedial Alternatives Material Importation and Exportation

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Transportation Parameter SED 3/FP 3 SED 5/FP 4 SED 6/FP 4 SED 8/FP 7 SED 9/FP 8 SED 10/FP 9

Tons of Material Imported (1) 546,000 1,279,800 1,458,300 4,952,500 1,519,100 235,000

Number of Import Truck Trips (3,7) 36,700 69,900 93,900 313,700 98,400 15,400

Average Import Truck Trips Per Year (7) 3,670 3,880 4,470 6,030 7,030 3,080

Number of Import Vehicle Miles Traveled (5) 1,835,000 3,495,000 4,695,000 15,685,000 4,920,000 770,000

Average Import Vehicle Miles Traveled Per Year (7) 184,000 194,000 224,000 302,000 351,000 154,000

Tons of Material Exported (2) 86,573 127,661 140,673 277,780 241,072 56,038

Number of Export Truck Trips (4,7) 4,329 6,383 7,034 13,889 12,054 2,802

Average Export Truck Trips Per Year (7) 430 350 330 270 860 560

Number of Export Vehicle Miles Traveled (6) 2,381,000 3,511,000 3,869,000 7,639,000 6,629,000 1,541,000

Average Export Vehicle Miles Traveled Per Year (7) 238,000 195,000 184,000 147,000 474,000 308,000
Notes:
1. Imported material includes common fill and topsoil used for backfill, materials for staging area and access roads, as well as material stabilization agents.
2. Exported material includes staging area and access road materials subject to off-site diposal.
3. Assumes 16-ton capacity trucks.
4. Assumes 20-ton capacity trucks.
5. Assumes 50 mile round trip.
6. Assumes 550 mile round trip.
7. Based on estimated total duration for each combination of alternatives.

Table N-9
Estimated Weight, Truck Trips, and Vehicle Miles Traveled for

Combinations of Sediment and Floodplain Remedial Alternatives Material Importation and Exportation

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Minimum 
(SED-3 and 

FP-2)

Maximum 
(SED-8 and 

FP-7)

Minimum
(SED-3 and 

FP-2)

Maximum
(SED-8 and 

FP-7)

Minimum
(SED-3 and 

FP-2)

Maximum
(SED-8 and 

FP-7)

Minimum
(SED-3 and 

FP-2)

Maximum
(SED 8 and 

FP 7)

In-Situ Volume (cubic yards) 42,800 638,400 0 0 0 0 0 0 0 0

Tons of Material Exported (2) 70,700 1,054,900 0 0 0 0 0 0 0 0

Number of Truck Trips (3,4) 3,500 52,700 0 0 0 0 0 0 0 0

Average Truck Trips Per Year (7) 440 1,320 0 0 0 0 0 0 0 0

Vehicle Miles Traveled (5) 2,520,000 37,944,000 0 0 0 0 0 0 0 0

Average Vehicle Miles Traveled 
Per Year (7) 315,000 949,000 0 0 0 0 0 0 0 0

In-Situ Volume (cubic yards) 148,200 2,281,400 0 0 191,000 2,919,800 191,000 2,919,800 191,000 2,919,800

Tons of Material Exported (2) 247,100 3,808,900 0 0 317,800 4,863,800 266,000 3,810,000 286,000 4,378,000

Number of Truck Trips (3,4) 12,400 190,400 0 0 15,900 243,200 13,300 190,500 14,300 218,900

Average Truck Trips Per Year (7) 1,550 4,760 0 0 1,990 6,080 1,660 4,760 1,790 5,470

Vehicle Miles Traveled (6) 6,820,000 104,720,000 0 0 8,745,000 133,760,000 7,315,000 104,775,000 7,865,000 120,395,000

Average Vehicle Miles Traveled 
Per Year (7) 853,000 2,618,000 0 0 1,093,000 3,344,000 914,000 2,619,000 983,000 3,010,000

Notes:
1.  TD-5 volumes assume a 10% loss of material mass following treatment.
2.  Transport weight includes a 20% bulking factor and an assumed density of 1.25 tons/cubic yard.
3.  Only the transport of non-TSCA materials was considered for alternatives TD-4 and TD-5.  Treatment residuals, a limited volume component, were not included.
4.  Assumes 20-ton capacity trucks will be used.
5.  Assumes a 720 mile round trip for all trucks carrying TSCA materials.
6.  Assumes a 550 mile round trip for all trucks carrying non-TSCA materials.
7.  Based on years of operation (as defined in the text) for disposal or treatment under the SED alternatives specified above.
8.  Export activities for TD-3 are included in industrial truck driver labor hours.

Table N-10

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts

Treatment/Disposition Alternatives Exportation
Estimated Weight, Truck Trips, and Vehicle Miles Traveled for 

TSCA

Non-TSCA

TD-2

TD-1 TD-5a (with reuse) (1)

Transportation Parameter

TD-5b (without reuse) 

TD-3 (8)

TD-4

Waste 
Classification



Minimum
(SED-6)

Maximum 
(SED-8)

Minimum
(SED-3 and 

FP-2)

Maximum 
(SED-8 and 

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum 
(SED-8 and

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum 
(SED-8 and

FP-7)
Tons of Material Imported (1) -- 88,729 312,672 23,213 52,278 98,806 1,087,732 23,298 86,184 0 0

Number of Truck Trips (2) -- 5,546 19,542 1,451 3,267 6,175 67,983 1,456 5,387 0 0

Average Import Truck Trips Per Year (3) -- 900 1,000 200 100 800 3,600 200 100 0 0

Number of Import Vehicle Miles Traveled (4) -- 277,000 977,000 73,000 163,000 309,000 3,399,000 73,000 269,000 0 0

Average Import Vehicle Miles Traveled Per Year (3) -- 46,000 49,000 9,000 6,000 39,000 179,000 9,000 7,000 0 0
Notes:
1. Imported material includes common fill and topsoil used for backfill as well as materials for staging area and access road construction.
2. Assumes 16-ton capacity trucks.

    Facility at the given site).
4. Assumes 50 mile round trip.

3. Based on years of operation (as defined in the text) for disposal or treatment under the SED alternatives specified above (subject, under TD-3, to the capacity of an Upland Disposal

Table N-11
Estimated Weight, Truck Trips, and Vehicle Miles Traveled for 

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts

Transportation Parameter TD-1 TD-4 TD-5

TD-2 TD-3 - Woods Pond TD-3 - Forest Street TD-3 - Rising Pond

Treatment/Disposition Alternatives Importation



Labor Category SED-1 SED-2 SED-3 SED-4 SED-5 SED-6 SED-7 SED-8 SED-9 SED-10

Construction Manager -- -- 1.42E-3 1.98E-3 1.95E-3 2.20E-3 2.73E-3 6.43E-3 2.17E-3 5.40E-4

Field Technician -- -- 2.11E-4 3.54E-4 4.36E-4 5.02E-4 6.25E-4 1.27E-3 4.55E-4 1.11E-4

Foreman - Land -- -- 1.99E-3 1.95E-3 2.48E-3 2.65E-3 3.30E-3 6.03E-3 2.25E-3 6.83E-4

Foreman - Water -- -- 3.27E-4 1.08E-3 1.52E-3 1.91E-3 2.51E-3 7.70E-3 3.06E-3 3.49E-4

Laborer - Land -- -- 1.39E-2 1.65E-2 1.91E-2 2.17E-2 2.50E-2 3.84E-2 1.57E-2 5.32E-3

Laborer - Water -- -- 5.25E-3 1.74E-2 2.44E-2 2.57E-2 3.46E-2 9.65E-2 3.93E-2 5.61E-3

Mechanic -- -- 1.64E-3 1.84E-3 2.15E-3 2.76E-3 3.45E-3 7.01E-3 2.65E-3 6.74E-4

Operator - Land -- -- 9.12E-3 1.25E-2 1.57E-2 1.66E-2 2.06E-2 3.51E-2 1.27E-2 4.27E-3

Operator - Water -- -- 3.37E-3 1.11E-2 1.57E-2 1.70E-2 2.05E-2 5.77E-2 2.32E-2 3.60E-3

Superintendent -- -- 9.50E-4 1.44E-3 1.81E-3 2.06E-3 2.58E-3 6.26E-3 2.05E-3 5.01E-4

Survey Technician -- -- 3.05E-4 3.97E-4 4.69E-4 4.69E-4 5.83E-4 6.85E-4 1.44E-4 1.34E-4

Industrial Truck Driver -- -- 1.81E-3 3.50E-3 3.59E-3 3.54E-3 4.65E-3 8.23E-3 3.20E-3 9.37E-4

WWTS Technician -- -- 1.13E-3 1.61E-3 2.17E-3 2.52E-3 3.26E-3 5.75E-3 2.05E-3 8.40E-4

Total Estimated Fatalities (1) -- -- 0.04 0.07 0.09 0.10 0.12 0.28 0.11 0.02

Probability of at Least One Fatality (2) -- -- 0.04 0.07 0.09 0.09 0.12 0.24 0.10 0.02

Alternative Duration (years) -- -- 10 15 18 21 26 52 14 5

Average Annual Fatalities (3) -- -- 0.004 0.005 0.005 0.005 0.005 0.005 0.008 0.005
Notes:
1. Sum of the estimated number of fatal injuries in each labor category.
2. Assuming a Poisson probability distribution.
3. Total Estimated Fatalities divided by duration.

Table N-12
Estimated Worker Fatalities by Labor Category for Sediment Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Labor Category FP-1 FP-2 FP-3 FP-4 FP-5 FP-6 FP-7 FP-8 FP-9

Construction Manager -- 8.15E-5 3.04E-4 4.76E-4 4.20E-4 1.30E-3 2.44E-3 7.14E-4 9.64E-5

Field Technician -- 1.80E-5 6.71E-5 1.05E-4 9.26E-5 2.87E-4 5.37E-4 1.57E-4 2.13E-5

Foreman - Land -- 1.74E-4 5.91E-4 8.81E-4 7.69E-4 2.26E-3 4.21E-3 1.28E-3 2.13E-4

Laborer - Land -- 1.61E-3 5.30E-3 8.13E-3 7.52E-3 2.16E-2 3.85E-2 1.20E-2 1.98E-3

Mechanic -- 8.43E-5 3.15E-4 4.92E-4 4.34E-4 1.34E-3 2.52E-3 7.38E-4 9.97E-5

Operator - Land -- 9.03E-4 3.01E-3 4.63E-3 4.26E-3 1.24E-2 2.22E-2 6.86E-3 1.10E-3

Superintendent -- 1.21E-4 3.98E-4 5.77E-4 5.02E-4 1.44E-3 2.65E-3 8.24E-4 1.51E-4

Survey Technician -- 3.10E-5 1.16E-4 1.81E-4 1.60E-4 4.94E-4 9.26E-4 2.71E-4 3.66E-5

Industrial Truck Driver -- 1.47E-4 5.49E-4 8.57E-4 7.57E-4 2.34E-3 4.39E-3 1.29E-3 1.74E-4

WWTS Technician -- 4.02E-5 1.77E-4 2.81E-4 2.45E-4 7.82E-4 1.15E-3 4.16E-4 4.94E-5

Total Estimated Fatalities (1) -- 0.003 0.011 0.02 0.02 0.04 0.08 0.02 0.004

Probability of at Least One Fatality (2) -- 0.003 0.011 0.02 0.02 0.04 0.08 0.02 0.004

Alternative Duration (years) -- 1 3 5 4 13 24 7 1

Average Annual Fatalities (3) -- 0.003 0.004 0.003 0.004 0.003 0.003 0.004 0.004
Notes:
1. Sum of the estimated number of fatal injuries in each labor category.
2. Assuming a Poisson probability distribution.
3. Total Estimated Fatalities divided by duration.

Estimated Worker Fatalities by Labor Category for Floodplain Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts

Table N-13



Labor Category SED 3/FP 3 SED 5/FP 4 SED 6/FP 4 SED 8/FP 7 SED 9/FP 8 SED 10/FP 9

Construction Manager 1.75E-3 2.45E-3 2.70E-3 8.98E-3 2.93E-3 6.71E-4

Field Technician 2.78E-4 5.41E-4 6.07E-4 1.81E-3 6.12E-4 1.32E-4

Foreman - Land 2.51E-3 3.28E-3 3.45E-3 1.01E-2 3.47E-3 8.76E-4

Foreman - Water 3.27E-4 1.52E-3 1.91E-3 7.70E-3 3.06E-3 3.49E-4

Laborer - Land 1.89E-2 2.62E-2 2.88E-2 7.24E-2 2.63E-2 7.10E-3

Laborer - Water 5.25E-3 2.44E-2 2.57E-2 9.65E-2 3.93E-2 5.61E-3

Mechanic 1.98E-3 2.67E-3 3.28E-3 9.65E-3 3.44E-3 8.10E-4

Operator - Land 1.17E-2 1.94E-2 2.03E-2 5.30E-2 1.83E-2 5.21E-3

Operator - Water 3.37E-3 1.57E-2 1.70E-2 5.77E-2 2.32E-2 3.60E-3

Superintendent 9.50E-4 1.81E-3 2.06E-3 6.26E-3 2.05E-3 5.01E-4

Survey Technician 4.21E-4 6.50E-4 6.50E-4 1.61E-3 4.15E-4 1.71E-4

Industrial Truck Driver 2.36E-3 4.44E-3 4.39E-3 1.26E-2 4.49E-3 1.11E-3

WWTS Technician 1.13E-3 2.17E-3 2.52E-3 5.75E-3 2.05E-3 8.40E-4

Total Estimated Fatalities (1) 0.05 0.11 0.11 0.34 0.13 0.03

Probability of at Least One Fatality (2) 0.05 0.10 0.11 0.29 0.12 0.03

Alternative Duration (years) 10 18 21 52 14 5

Average Annual Fatalities (3) 0.005 0.006 0.005 0.007 0.009 0.005
Notes:
1. Sum of the estimated number of fatal injuries in each labor category.
2. Assuming a Poisson probability distribution.
3. Total Estimated Fatalities divided by duration.

Table N-14
Estimated Worker Fatalities by Labor Category for Combinations of Sediment and Floodplain Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Minimum
(SED-6)

Maximum 
(SED-8)

Minimum
(SED-3 and 

FP-2)

Maximum 
(SED-8 and 

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum 
(SED-8 and

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum 
(SED-8 and

FP-7)

Minimum
(SED-3 and 

FP-2)

Maximum
(SED-8 and 

FP-7)

Minimum
(SED-3 and 

FP-2)

Maximum
(SED-8 and 

FP-7)
Construction Manager -- 6.00E-5 1.15E-4 9.88E-4 3.64E-3 9.88E-4 2.34E-3 9.88E-4 5.00E-3 -- -- -- --

Field Technician -- 1.32E-5 2.53E-5 2.18E-4 8.02E-4 2.18E-4 5.17E-4 2.18E-4 1.10E-3 -- -- -- --

Foreman - Land -- 1.29E-4 3.71E-4 1.19E-3 4.36E-3 1.28E-3 2.81E-3 1.19E-3 6.00E-3 -- -- -- --

Laborer - Land -- 5.09E-3 1.79E-2 9.57E-3 3.52E-2 1.04E-2 2.46E-2 9.57E-3 4.84E-2 1.32E-3 1.33E-2 1.32E-3 1.33E-2

Mechanic -- 6.21E-5 1.19E-4 1.02E-3 3.76E-3 1.02E-3 2.91E-3 1.02E-3 5.17E-3 -- -- -- --

Operator - Land -- 1.64E-3 7.30E-3 3.43E-3 1.53E-2 4.82E-3 1.14E-2 3.43E-3 2.11E-2 -- -- -- --

Industrial Truck Driver (1) -- -- -- 1.38E-3 6.77E-3 1.38E-3 4.36E-3 1.84E-3 1.63E-2 9.30E-4 6.98E-3 9.30E-4 6.98E-3

Superintendent -- 5.96E-5 1.14E-4 9.81E-4 3.61E-3 9.81E-4 2.33E-3 9.81E-4 4.96E-3 -- -- -- --

Survey Technician -- 2.28E-5 4.37E-5 3.75E-4 1.38E-3 3.75E-4 8.90E-4 3.75E-4 1.90E-3 -- -- -- --

Gate Attendant -- -- -- 6.70E-4 2.47E-3 6.70E-4 1.59E-3 6.70E-4 3.39E-3 -- -- -- --

Health and Safety Officer -- 1.09E-5 2.08E-5 1.79E-4 6.59E-4 1.79E-4 4.25E-4 1.79E-4 9.06E-4 -- -- -- --

Treatment Plant Engineer -- -- -- -- -- -- -- -- -- 1.17E-4 8.42E-4 1.17E-4 8.42E-4

Treatment Plant Laborer -- -- -- -- -- -- -- -- -- 8.49E-4 8.43E-3 8.49E-4 8.43E-3

Treatment Plant Manager -- -- -- -- -- -- -- -- -- 1.17E-4 8.42E-4 1.17E-4 8.42E-4

Treatment Plant Operator -- -- -- -- -- -- -- -- -- 3.14E-3 4.36E-2 3.14E-3 4.36E-2

Treatment Plant Shift Supervisor -- -- -- -- -- -- -- -- -- 8.67E-4 6.23E-3 8.67E-4 6.23E-3

Total Estimated Fatalities(2) -- 0.01 0.03 0.02 0.08 0.02 0.05 0.02 0.11 0.007 0.08 0.007 0.08
Probability of at Least One 
Fatality(3) -- 0.01 0.03 0.02 0.08 0.02 0.05 0.02 0.11 0.007 0.08 0.007 0.08

Years of Operation(4) -- 6 20 8 29 8 19 8 40 8 40 8 40

Average Annual Fatalities(5) -- 0.0012 0.0013 0.002 0.003 0.003 0.003 0.003 0.003 0.0009 0.002 0.0009 0.002
Notes:
1. Based on hours required to move material from staging areas to treatment/disposal areas for TD-3, TD-4 and TD-5 alternatives.
2. Sum of the estimated number of fatal injuries in each labor category.
3. Assuming a Poisson probability distribution.

    Facility at the given site).
5. Total Estimated Fatalities divided by Years of Operation.

4. Based on years of operation (as defined in the text) for disposal or treatment under the SED alternatives specified above (subject, under TD-3, to the capacity of an Upland Disposal

Table N-15
Estimated Worker Fatalities by Labor Category for Treatment/Disposition Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts

TD-2 TD-3 - Woods Pond TD-4 TD-5TD-3 Forest Street TD-3 - Rising Pond

Labor Category TD-1



Labor Category SED-1 SED-2 SED-3 SED-4 SED-5 SED-6 SED-7 SED-8 SED-9 SED-10

Construction Manager -- -- 2.18E-1 3.05E-1 3.01E-1 3.40E-1 4.20E-1 9.91E-1 3.34E-1 8.32E-2

Field Technician -- -- 1.11E-1 1.87E-1 2.30E-1 2.65E-1 3.30E-1 6.70E-1 2.40E-1 5.87E-2

Foreman - Land -- -- 3.07E-1 3.01E-1 3.82E-1 4.08E-1 5.08E-1 9.29E-1 3.47E-1 1.05E-1

Foreman - Water -- -- 2.05E-2 6.78E-2 9.53E-2 1.20E-1 1.58E-1 4.84E-1 1.92E-1 2.19E-2

Laborer - Land -- -- 1.30E+0 1.53E+0 1.78E+0 2.02E+0 2.33E+0 3.57E+0 1.46E+0 4.96E-1

Laborer - Water -- -- 8.20E-2 2.71E-1 3.81E-1 4.01E-1 5.40E-1 1.51E+0 6.14E-1 8.76E-2

Mechanic -- -- 2.38E-1 2.67E-1 3.12E-1 4.01E-1 5.01E-1 1.02E+0 3.85E-1 9.80E-2

Operator - Land -- -- 8.49E-1 1.16E+0 1.46E+0 1.55E+0 1.92E+0 3.27E+0 1.18E+0 3.98E-1

Operator - Water -- -- 2.87E-1 9.49E-1 1.33E+0 1.45E+0 1.75E+0 4.91E+0 1.98E+0 3.06E-1

Superintendent -- -- 1.47E-1 2.24E-1 2.81E-1 3.19E-1 4.00E-1 9.71E-1 3.18E-1 7.77E-2

Survey Technician -- -- 1.09E-1 1.41E-1 1.67E-1 1.67E-1 2.08E-1 2.44E-1 5.11E-2 4.77E-2

Industrial Truck Driver -- -- 4.79E-1 9.27E-1 9.51E-1 9.37E-1 1.23E+0 2.18E+0 8.49E-1 2.48E-1

WWTS Technician -- -- 2.89E-1 4.11E-1 5.54E-1 6.44E-1 8.34E-1 1.47E+0 5.24E-1 2.15E-1

Total Estimated Non-fatal Injuries (1) -- -- 4.43 6.74 8.23 9.02 11.1 22.2 8.48 2.24
Probability of at Least One 
Non-fatal Injury (2) -- -- 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.89

Alternative Duration (years) -- -- 10 15 18 21 26 52 14 5

Average Annual Non-fatal Injuries (3) -- -- 0.44 0.45 0.46 0.43 0.43 0.43 0.61 0.45
Notes:
1. Sum of the estimated number of non-fatal injuries in each labor category.
2. Assuming a Poisson probability distribution.
3. Total Estimated Non-fatal Injuries divided by duration.

Estimated Worker Non-fatal Injuries by Labor Category for Sediment Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts

Table N-16



Labor Category FP-1 FP-2 FP-3 FP-4 FP-5 FP-6 FP-7 FP-8 FP-9

Construction Manager -- 1.26E-2 4.69E-2 7.33E-2 6.47E-2 2.00E-1 3.76E-1 1.10E-1 1.49E-2

Field Technician -- 9.50E-3 3.55E-2 5.54E-2 4.89E-2 1.51E-1 2.84E-1 8.31E-2 1.12E-2

Foreman - Land -- 2.68E-2 9.11E-2 1.36E-1 1.19E-1 3.48E-1 6.49E-1 1.97E-1 3.29E-2

Laborer - Land -- 1.50E-1 4.93E-1 7.57E-1 7.00E-1 2.01E+0 3.58E+0 1.12E+0 1.84E-1

Mechanic -- 1.23E-2 4.58E-2 7.15E-2 6.31E-2 1.95E-1 3.66E-1 1.07E-1 1.45E-2

Operator - Land -- 8.41E-2 2.80E-1 4.31E-1 3.97E-1 1.15E+0 2.06E+0 6.39E-1 1.03E-1

Superintendent -- 1.88E-2 6.17E-2 8.96E-2 7.79E-2 2.23E-1 4.12E-1 1.28E-1 2.34E-2

Survey Technician -- 1.10E-2 4.12E-2 6.43E-2 5.68E-2 1.76E-1 3.29E-1 9.65E-2 1.30E-2

Industrial Truck Driver -- 3.90E-2 1.45E-1 2.27E-1 2.01E-1 6.21E-1 1.16E+0 3.41E-1 4.61E-2

WWTS Technician -- 1.03E-2 4.53E-2 7.20E-2 6.28E-2 2.00E-1 2.95E-1 1.06E-1 1.26E-2

Total Estimated Non-fatal Injuries (1) -- 0.37 1.29 1.98 1.79 5.28 9.52 2.93 0.46
Probability of at Least One 
Non-fatal Injury (2) -- 0.31 0.72 0.86 0.83 0.99 1.00 0.95 0.37

Alternative Duration (years) -- 1 3 5 4 13 24 7 1

Average Annual Non-fatal Injuries (3) -- 0.37 0.43 0.40 0.45 0.41 0.40 0.42 0.46
Notes:
1. Sum of the estimated number of non-fatal injuries in each labor category.
2. Assuming a Poisson probability distribution.
3. Total Estimated Non-fatal Injuries divided by duration.

Table N-17
Estimated Worker Non-fatal Injuries by Labor Category for Floodplain Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Labor Category SED 3/FP 3 SED 5/FP 4 SED 6/FP 4 SED 8/FP 7 SED 9/FP 8 SED 10/FP 9

Construction Manager 2.69E-1 3.78E-1 4.17E-1 1.38E+0 4.52E-1 1.03E-1

Field Technician 1.47E-1 2.86E-1 3.20E-1 9.54E-1 3.23E-1 6.99E-2

Foreman - Land 3.88E-1 5.05E-1 5.31E-1 1.56E+0 5.34E-1 1.35E-1

Foreman - Water 2.05E-2 9.53E-2 1.20E-1 4.84E-1 1.92E-1 2.19E-2

Laborer - Land 1.76E+0 2.44E+0 2.69E+0 6.74E+0 2.45E+0 6.61E-1

Laborer - Water 8.20E-2 3.81E-1 4.01E-1 1.51E+0 6.14E-1 8.76E-2

Mechanic 2.88E-1 3.88E-1 4.76E-1 1.40E+0 5.00E-1 1.18E-1

Operator - Land 1.09E+0 1.81E+0 1.89E+0 4.94E+0 1.70E+0 4.85E-1

Operator - Water 2.87E-1 1.33E+0 1.45E+0 4.91E+0 1.98E+0 3.06E-1

Superintendent 1.47E-1 2.81E-1 3.19E-1 9.71E-1 3.18E-1 7.77E-2

Survey Technician 1.50E-1 2.31E-1 2.31E-1 5.73E-1 1.48E-1 6.07E-2

Industrial Truck Driver 6.25E-1 1.18E+0 1.16E+0 3.34E+0 1.19E+0 2.94E-1

WWTS Technician 2.89E-1 5.54E-1 6.44E-1 1.47E+0 5.24E-1 2.15E-1

Total Estimated Non-fatal Injuries (1) 5.5 9.9 10.7 30.2 10.9 2.6
Probability of at Least One 
Non-fatal Injury (2) 1.00 1.00 1.00 1.00 1.00 0.93

Alternative Duration (years) 10 18 21 52 14 5

Average Annual Non-fatal Injuries (3) 0.55 0.55 0.51 0.58 0.78 0.53
Notes:
1. Sum of the estimated number of non-fatal injuries in each labor category.
2. Assuming a Poisson probability distribution.
3. Total Estimated Non-fatal Injuries divided by duration.

Table N-18
Estimated Worker Non-fatal Injuries by Labor Category for Combinations of Sediment and Floodplain Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts



Minimum
(SED-6)

Maximum 
(SED-8)

Minimum
(SED-3 and 

FP-2)

Maximum 
(SED-8 and 

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum 
(SED-8 and

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum 
(SED-8 and

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum
(SED-8 and

FP-7)

Minimum
(SED-3 and

FP-2)

Maximum
(SED-8 and

FP-7)
Construction Manager -- 9.25E-3 1.77E-2 1.52E-1 5.60E-1 1.52E-1 3.61E-1 1.52E-1 7.70E-1 -- -- -- --

Field Technician -- 6.99E-3 1.34E-2 1.15E-1 4.24E-1 1.15E-1 2.73E-1 1.15E-1 5.82E-1 -- -- -- --

Foreman - Land -- 2.00E-2 5.71E-2 1.83E-1 6.73E-1 1.98E-1 4.33E-1 1.83E-1 9.24E-1 -- -- -- --

Laborer - Land -- 4.73E-1 1.66E+0 8.91E-1 3.28E+0 9.67E-1 2.29E+0 8.91E-1 4.51E+0 1.23E-1 1.24E+0 1.23E-1 1.24E+0

Mechanic -- 9.02E-3 1.73E-2 1.48E-1 5.47E-1 1.48E-1 4.22E-1 1.48E-1 7.51E-1 -- -- -- --

Operator - Land -- 1.53E-1 6.80E-1 3.20E-1 1.43E+0 4.49E-1 1.06E+0 3.20E-1 1.96E+0 -- -- -- --

Industrial Truck Driver (1) -- -- -- 3.65E-1 1.79E+0 3.65E-1 1.16E+0 4.87E-1 4.31E+0 2.47E-1 1.85E+0 2.47E-1 1.85E+0

Superintendent -- 9.25E-3 1.77E-2 1.52E-1 5.60E-1 1.52E-1 3.61E-1 1.52E-1 7.70E-1 -- -- -- --

Survey Technician -- 8.11E-3 1.55E-2 1.34E-1 4.92E-1 1.34E-1 3.17E-1 1.34E-1 6.76E-1 -- -- -- --

Gate Attendant -- -- -- 8.22E-2 3.03E-1 8.22E-2 1.95E-1 8.22E-2 4.16E-1 -- -- -- --

Health and Safety Officer -- 9.25E-3 1.77E-2 1.52E-1 5.60E-1 1.52E-1 3.61E-1 1.52E-1 7.70E-1 -- -- -- --

Treatment Plant Engineer -- -- -- -- -- -- -- -- -- 7.53E-2 5.41E-1 7.53E-2 5.41E-1

Treatment Plant Laborer -- -- -- -- -- -- -- -- -- 1.79E-1 1.78E+0 1.79E-1 1.78E+0

Treatment Plant Manager -- -- -- -- -- -- -- -- -- 7.53E-2 5.41E-1 7.53E-2 5.41E-1

Treatment Plant Operator -- -- -- -- -- -- -- -- -- 4.48E-1 6.23E+0 4.48E-1 6.23E+0

Treatment Plant Shift Supervisor -- -- -- -- -- -- -- -- -- 1.24E-1 8.89E-1 1.24E-1 8.89E-1

Total Estimated Non-fatal Injuries (2) -- 0.70 2.50 2.69 10.6 2.92 7.23 2.82 16.4 1.27 13.1 1.27 13.1

Probability of at Least One 
Non-fatal Injury (3) -- 0.50 0.92 0.93 1.00 0.95 1.00 0.94 1.00 0.72 1.00 0.72 1.00

Years of Operation(4) -- 6 20 8 29 8 19 8 40 8 40 8 40

Average Annual Non-fatal Injuries (5) -- 0.12 0.13 0.34 0.37 0.36 0.38 0.35 0.41 0.16 0.33 0.16 0.33

Notes:
1. Based on hours required to move material from staging areas to treatment/disposal areas for TD-3, TD-4 and TD-5 alternatives.
2. Sum of the estimated number of non-fatal injuries in each labor category.
3. Assuming a Poisson probability distribution.

5. Total Estimated Non-fatal Injuries divided by Years of Operation.
4. Based on years of operation (as defined in the text) for disposal or treatment under the SED alternatives specified above (subject, under TD-3, to the capacity of an Upland Disposal Facility at the given site).          

TD-2 TD-3 - Woods Pond TD-3 Forest Street TD-3 - Rising Pond

Table N-19
Estimated Worker Non-fatal Injuries by Labor Category for Treatment/Disposition Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts

TD-4 TD-5

Labor Category TD-1



Remedial Alternative
Total 

 VMT (1)
Fatality 

Estimate (2)

Probability of at 
Least One 

Fatality Injury Estimate (3)

Probability of 
at Least One 

Injury
Average 

Annual VMT(4)
Fatality 

Estimate (2)
Injury 

Estimate (3)

SED-3 3,475,000 0.08 0.07 1.63 0.80 348,000 0.0077 0.16

SED-4 5,159,000 0.11 0.11 2.42 0.91 344,000 0.0076 0.16

SED-5 6,324,000 0.14 0.13 2.97 0.95 352,000 0.0077 0.17

SED-6 7,232,000 0.16 0.15 3.40 0.97 345,000 0.0076 0.16

SED-7 9,010,000 0.20 0.18 4.23 0.99 347,000 0.0076 0.16

SED-8 16,503,000 0.36 0.30 7.76 1.00 317,000 0.007 0.15

SED-9 9,880,000 0.22 0.20 4.64 0.99 705,000 0.02 0.33

SED-10 1,884,000 0.04 0.04 0.89 0.59 377,000 0.008 0.18

FP-2 480,000 0.01 0.01 0.23 0.20 480,000 0.011 0.23

FP-3 810,000 0.02 0.02 0.38 0.32 270,000 0.006 0.13

FP-4 1,115,000 0.02 0.02 0.52 0.41 223,000 0.005 0.10

FP-5 1,025,000 0.02 0.02 0.48 0.38 256,000 0.006 0.12

FP-6 2,445,000 0.05 0.05 1.15 0.68 188,000 0.004 0.09

FP-7 4,480,000 0.10 0.09 2.11 0.88 187,000 0.004 0.09

FP-8 1,525,000 0.03 0.03 0.72 0.51 218,000 0.005 0.10

FP-9 500,000 0.01 0.01 0.24 0.21 500,000 0.011 0.24

SED 3/FP 3 4,216,000 0.09 0.09 1.98 0.86 422,000 0.009 0.20

SED 5/FP 4 7,006,000 0.15 0.14 3.29 0.96 389,000 0.009 0.18

SED 6/FP 4 8,564,000 0.19 0.17 4.03 0.98 408,000 0.009 0.19

SED 8/FP 7 23,324,000 0.51 0.40 11.0 1.00 449,000 0.010 0.21

SED 9/FP 8 11,549,000 0.25 0.22 5.43 1.00 825,000 0.018 0.39

SED 10/FP 9 2,311,000 0.05 0.05 1.09 0.66 462,000 0.010 0.22
Notes:
1. Vehicle Miles Traveled (VMT)

Revised Corrective Measures Study for the Housatonic River

Total Project Risk Average Annual Project Risk

4. Total VMT divided by duration.

2. Assumes a fatality rate of 2.2x10-8 fatalities per vehicle mile traveled.
3. Assumes a non-fatal injury rate of 4.7x10-7 injuries per vehicle mile traveled.

General Electric Company - Pittsfield, Massachusetts

Table N-20
Estimated Fatalities and Non-fatal Injuries Related to 

Truck Transportation of Imported and Exported Materials for 
Sediment, Floodplain, and Combinations of Sediment and Floodplain Remedial Alternatives



Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum

TD-1 SED-3 and FP-2 to
SED-8 and FP-7 0.21 3.14 0.19 0.96 4.39 67.05 0.99 1.00 0.0257 0.0785 0.55 1.68

TD-2 SED-6 to SED-8 0.01 0.02 0.01 0.02 0.13 0.46 0.12 0.37 0.0010 0.0011 0.02 0.02

TD-3 - Woods Pond SED-3 and FP-2 to
SED-8 and FP-7 0.002 0.004 0.002 0.004 0.03 0.08 0.03 0.07 0.0002 0.0001 0.004 0.003

TD-3 - Forest Street SED-3 and FP-2 to
SED-8 and FP-7 0.007 0.07 0.007 0.07 0.15 1.60 0.14 0.80 0.0009 0.0039 0.018 0.084

TD-3 - Rising Pond SED-3 and FP-2 to
SED-8 and FP-7 0.002 0.01 0.002 0.01 0.03 0.13 0.03 0.12 0.00020 0.00015 0.0042 0.0033

TD-4 SED-3 and FP-2 to
SED-8 and FP-7 0.19 2.94 0.18 0.95 4.11 62.87 0.98 1.00 0.0240 0.0736 0.51 1.57

TD-5A SED-3 and FP-2 to
SED-8 and FP-7 0.16 2.31 0.15 0.90 3.44 49.24 0.97 1.00 0.0201 0.0576 0.43 1.23

TD-5B SED-3 and FP-2 to
SED-8 and FP-7 0.17 2.65 0.16 0.93 3.70 56.59 0.98 1.00 0.0216 0.0662 0.46 1.41

1. Assumes a fatality rate of 2.2x10-8 fatalities per vehicle mile traveled.
2. Assumes a non-fatal injury rate of 4.7x10-7 injuries per vehicle mile traveled.

    of an Upland Disposal Facility at the given site).
3. Total fatalities/injuries divided by years of operation (as defined in the text) for disposal or treatment under the specified SED alternatives (subject, under TD-3, to the capacity 

Average Annual 
Fatality Estimate (3)

Average Annual 
Injury Estimate (3)

Total Injury
Estimate (2)

Probability of at 
Least One Injury

Notes:

Total Fatality
Estimate (1)

Probability of at 
Least One FatalityTreatment/

Disposition
Alternative

Remediation 
Alternatives

Table N-21
Estimated Fatalities and Non-fatal Injuries Related to Truck Transportation of Imported and Excavated Materials for

Various Combinations of Treatment/Disposition and Sediment and Floodplain Remedial Alternatives

Revised Corrective Measures Study for the Housatonic River
General Electric Company - Pittsfield, Massachusetts
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BioGenesis Sediment Washing 
Technology – Bench-Scale 
Treatability Study Report 
(BioGenesis, March 2008)
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1 INTRODUCTION 

Presented in this Bench-Scale Treatability Study Report are the results of a bench-scale 
treatability test of the BioGenesisSM Soil/Sediment Washing Technology on soil and sediment 
samples from the Housatonic River – Rest-of-River site.  The work described in this Report was 
conducted by BioGenesis Enterprises, Inc. (BioGenesis) for ARCADIS (formerly ARCADIS 
BBL) on behalf of the General Electric Company (GE).  

1.1 Background 

The Housatonic River is located in the northeastern United States, in the western portion of 
Massachusetts and Connecticut.  Numerous sampling and investigative activities conducted over 
the past 25 to 30 years have identified the presence of polychlorinated biphenyls (PCBs) at 
varying concentrations in the Housatonic River (River) and floodplains downstream of the GE 
facility in Pittsfield, Massachusetts.  These activities have included investigations of the portion 
of the River known as the Rest-of-River area, which begins at the confluence of the East and 
West Branches of the River (the Confluence) (about two miles downstream of the GE facility) 
and flows through western Massachusetts and Connecticut.  GE previously developed a RCRA 

Facility Investigation Report (RFI Report) for the Rest-of-River area to document the nature, 
extent, fate, and transport of PCBs that have potentially migrated from the GE facility in 
Pittsfield into the surface water, sediments, floodplain soils, and biota of the Rest-of-River area.  
GE is performing a Corrective Measures Study (CMS) to evaluate potential corrective measures 
(remedial actions) to address PCBs within the Rest-of-River area. 
 
As part of the CMS, GE determined that it would be appropriate to conduct a bench-scale 
treatability study of a potential chemical extraction technology for sediment and soils of various 
types that may be removed from the River and/or floodplain in the Rest-of-River area. 
BioGenesis was contracted to perform bench-scale treatability tests of the BioGenesisSM 
Soil/Sediment Washing Technology on two sediment samples and one floodplain soil sample 
containing PCBs from the Rest-of-River area.   
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The bench-scale testing was conducted in accordance with the BioGenesis Bench-Scale 
Treatability Study Work Plan (GE, 2007) and EPA’s conditional approval letter dated July 31, 
2007 (Work Plan).  Testing include the following three stages: 
 

• Preliminary examination and chemical formulation (jar testing);  
• Process optimization testing; and 
• Validation testing.  

 
The results of this bench-scale treatability test are presented in this Report. 

1.2 Objectives 

The objectives of this bench-scale treatability study were to: 
 

1. Evaluate the extent to which the BioGenesisSM Soil/Sediment Washing Technology can 
reduce PCB concentrations in soil and sediment from the Rest-of-River area.   

 
2. Provide an understanding of the disposition of PCBs through the various stages of the 

BioGenesisSM Soil/Sediment Washing Process and of the process relationships and 
dependencies with other project factors (e.g., percent solids, storage capacity, and water 
treatment), so as to assist in evaluating this technology. 

 
3. Provide sufficient information on the BioGenesisSM Soil/Sediment Washing Technology 

to support the evaluation of the technology for full-scale implementation, including 
operational uptime, equipment needs and availability for the full-scale system, 
effectiveness and implementability of the technology at full-scale, and health and safety 
considerations, and to provide a basis for developing estimates of full-scale 
implementation costs. 
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2 BioGenesisSM Soil/Sediment Washing Technology 

The BioGenesisSM Soil/Sediment Washing Technology is a patented low temperature 
decontamination process, which uses impact forces and a proprietary blend of chemicals to 
remove organic and inorganic contamination from soil and sediment particles. The technology, 
which was patented by BioGenesis in December 2001, is designed to decontaminate both coarse-
grained (sand- and gravel-sized) and fine-grained (silt- and clay-sized) particles, by isolating 
individual particles and removing contaminants and naturally occurring organic material 
adsorbed to the particles.  The result of the BioGenesisSM process is a treated soil/sediment that 
can be disposed of or potentially used as a fill material or as a raw material in the production of 
topsoil or other construction grade products, depending on the results achieved and on obtaining 
any necessary regulatory approvals. A general schematic of the overall BioGenesisSM 
Soil/Sediment Washing Process is illustrated in Figure 2-1.  The following is a description of the 
individual processing steps:  
 

1. Soil/Sediment Preparation – The initial step in the BioGenesisSM Soil/Sediment 
Washing Process involves the preparation of the soil/sediment. The soil/sediment is 
screened to remove any rocks and debris greater than 25.4 mm (1 inch) in size using a 
shaker screen.  The oversized material is rinsed on top of the screen and can be sorted and 
potentially recycled or disposed of appropriately.  The material that passes through the 
25.4-mm screen is then screened again to separate out the coarse sand and gravel (greater 
than 1 mm).  The coarse-grained solids captured on the second screen are stored for 
processing through the Attrition Scrubbing/Aeration step, and the fine-grained solids 
(less than 1 mm) are stored separately for processing through the Bulk Organics 
Removal, Chemical Addition and Mixing, Application of Collision Forces, Organic 
Contaminant Oxidation, and Solid/Liquid Separation processing steps.   

 
2. Attrition Scrubbing/Aeration – The coarse sand and gravel (greater than 1 mm) 

removed in the first step are treated using proprietary washing chemicals in an attrition 
scrubber.   This unit uses powerful mixing blades to create particle-on-particle scrubbing 
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Figure 2-1 BioGenesisSM Soil/Sediment Washing Technology 

 
 
to remove fine silt/clays as well as adsorbed contaminants from the coarse sand and 
gravel.  The proprietary washing chemicals are used to reduce the affinity between the 
contaminants and the soil/sediment particles.  Aeration/flotation is then used to separate 
the lighter fine-grained silts/clays and the organic material from the washed coarse sand 
and gravel.  The wash water containing the removed fine-grained silts/clays and organic 
material is added to the fine-grained solids from the first process step.  The treated coarse 
sand and gravel is stockpiled prior to re-combining with the treated fine-grained material 
for final disposition. 
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3. Bulk Organics Removal – The material that passes through the 1-mm screen in the 
Soil/Sediment Preparation step and the wash water (containing silts, clays and organic 
material) from the Attrition Scrubbing/Aeration step are placed in a storage system before 
being processed through the Bulk Organics Removal step. In this step, the soil/sediment 
slurry is pumped to a BioGenesis Preprocessor unit, which uses physical forces applied 
through high-pressure water (up to 10,000 psi) to disaggregate the soil/sediment particles 
from each other and from the naturally occurring organic material.  From the 
Preprocessor, the slurry is pumped to a series of hydrocyclones to concentrate the 
soil/sediment particles and remove the light naturally occurring organic material in an 
aqueous phase. The result at the end of the Bulk Organics Removal step is that a 
significant portion of the naturally occurring organic material has been removed from the 
system and that the clumped soil/sediment particles are disaggregated into the 
soil/sediment slurry along with any remaining naturally occurring organic material. 

 
4. Chemical Addition and Mixing – The concentrated fine-grained soil/sediment slurry 

from the Bulk Organics Removal step is then mixed with proprietary specialty chemicals, 
such as surfactants and defoamers, to decrease the affinity among the contaminants, 
soil/sediment solids, and remaining naturally occurring organic material.  The 
soil/sediment slurry with the washing chemicals is then pumped to a second BioGenesis 
Preprocessor unit in the Chemical Addition and Mixing step.  The second Preprocessor 
uses physical forces applied through high-pressure water (up to 10,000 psi) from a second 
high pressure pump to aggressively mix the washing chemicals with the soil/sediment 
particles and prepare them for the Collision Chamber.   

 
5. Application of Collision Impact Forces – The core-processing step of the BioGenesisSM 

Soil/Sediment Washing Technology is the Application of Collision Impact Forces.  The 
soil/sediment slurry from the Chemical Addition and Mixing step is pumped to the 
BioGenesis Collision Chamber where high-pressure water (up to 10,000 psi) from a third 
high pressure pump is used to create impact forces to strip the biofilm layer and adsorbed 
contaminants from the individual solid/sediment particles.  After the BioGenesis 
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Collision Chamber, contamination that was adsorbed to the individual solid particles, as 
well as the naturally occurring organic material and biofilm, has been transferred to the 
aqueous phase.   

 
6. Organic Contaminant Oxidation – Next, the soil/sediment slurry is pumped to the 

BioGenesis Cavitation/Oxidation unit where organic contaminants are destroyed using 
enhanced oxidation.  Hydrogen peroxide, a strong oxidizing agent, is added to the 
sediment slurry upstream of the Cavitation/Oxidation unit.  Cavitation, created within the 
BioGenesis Cavitation/Oxidation unit, occurs when air bubbles that are created in the 
slurry implode.  The implosion of the air bubbles enhances the ability of hydrogen 
peroxide to oxidize organic molecules.  

 
Immediately after the Organic Contaminant Oxidation step, the slurry consists of: 
 

• Washed soil/sediment particles; 
• Residual organic materials in the aqueous phase that may still contain some 

organic and inorganic contaminants; and 
• Water that contains the un-oxidized organic contaminants desorbed from the 

soil/sediment solids and any remaining naturally occurring organic material. 
 

7. Solid/Liquid Separation – Following the BioGenesis Organic Contaminant Oxidation 
step, the soil/sediment slurry is ready for Liquid/Solid Separation, which results in a 
treated solid fraction and a liquid fraction that contains residual un-oxidized organic 
contaminants, naturally occurring organic material, and residual fine-grained 
soil/sediment particles.  Unless liquid/solid separation is performed shortly after the 
Organic Contaminant Oxidation step, the contaminant partitioning process will reinitiate 
between the treated solids and any remaining contaminants in the liquid.   This means 
that any un-oxidized organic contaminants, which are suspended in the liquid fraction, 
are candidates to be re-adsorbed/scavenged onto the cleaned solid particles. 
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The Solid/Liquid Separation step includes several separation devices operated in series to 
remove different fractions of solids in decreasing order of grain sizes.  First a scalping 
screen is used to remove the fine sand, then hydrocyclones in combination with a shaker 
screen are used to remove medium and coarse silt, and finally a centrifuge is used to 
remove fine silt and clay.  The treated soil/sediment solids separated from the aqueous 
phase are then stockpiled prior to re-combining with the treated coarse-grained material 
for final disposition.  
 

8. Wastewater Treatment – The wastewater from the solid/liquids separation step contains 
residual un-oxidized organic contaminants, naturally occurring organic material, and 
residual fine-grained soil/sediment particles.  In a full-scale system, standard wastewater 
treatment processes are used to remove the contaminants from the wastewater to meet the 
applicable permit requirements prior to discharge to a local publicly owned treatment 
works or to a surface water body, if allowed under an applicable NPDES permit or other 
appropriate authorization.  Alternatively, this wastewater could be containerized and 
transported for treatment and/or disposal at an appropriate off-site facility.  (The 
treatment and disposal of wastewater generated during the bench-scale treatability study 
is discussed in Section 3.7) 

 
9. Disposition of Treated Solids – The coarse-grained treated solids from the Attrition 

Scrubbing/Aeration step and the fine-grained treated solids from the Solid/Liquid 
Separation step are re-combined into the treated soil/sediment.  The treated soil/sediment 
retains some of the physical characteristics of the untreated soil/sediment (i.e., grain size 
distribution, mineralogy, etc.) without the naturally occurring organic material and 
contaminants.  Depending on the concentrations of residual contaminants in the treated 
soil/sediment, and obtaining necessary regulatory approvals, this material potentially may 
be suitable for re-use (e.g., as fill materials), or would be subject to other appropriate 
disposition.  (The disposition of the treated soil/sediment from the bench-scale treatability 
study is discussed in Section 3.7). 
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3 Bench-Scale Testing 

The bench-scale treatability testing of the BioGenesisSM Soil/Sediment Washing Technology was 
conducted in the fall of 2007, in accordance with the Work Plan.  The activities performed 
during the treatability study are discussed in the following subsections.  The results of the bench-
scale treatability study are discussed in Section 4 of this report. 

3.1 Collection of Untreated Soil/Sediment Samples 

In August 2007, ARCADIS collected samples of soil/sediment material from three separate 
locations in the Rest-of-River area as described in GE’s Materials Collection/Management Plan 

for Bench-Scale Treatability Study.  The sample locations were chosen to be representative of the 
range of physical characteristics typical of the Rest-of-River area sediments and floodplain soils 
and to generally contain higher concentrations of PCBs.  The three samples were collected from: 
 

• Coarse-grained sediment (TS-SED-A) – Sediment collected from Reach 5A just 
downstream of the confluence of the East and West Branches of the Housatonic River.   

• Fine-grained sediment (TS-SED-B) – Sediment collected from Reach 6 (Woods Pond) 
near the eastern shore of the headwaters of Woods Pond.  

• Fine-grained soils (TS-SO-A) – Soils collected from the eastern floodplain of the 
Housatonic River south of New Lenox Road.  

 
The three samples were each collected in a 55-gallon drum, and transported to Building 12 at the 
GE Pittsfield Facility.  Each sample was homogenized using a mortar mixer and returned to the 
55-gallon drum for use in the bench-scale treatability tests.  Samples were collected from each 
drum by advancing a sediment corer through the material and homogenizing the length of the 
core.  Samples were analyzed for PCBs, total organic carbon (TOC), and grain size to provide a 
preliminary indication of the material characteristics.  The analytical results for these initial 
samples are summarized in Table 3-1.    
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Table 3-1 Initial Untreated Soil/Sediment Characterization Sample Results 

Sample Type: Coarse-grained 
Sediment 

Fine-grained 
Sediment Floodplain Soil 

Sample ID: TS-SED-A TS-SED-B TS-SO-A 
Date Collected: 08/30/07 08/30/07 08/30/07 

PCBs (mg/kg)       
Aroclor-1248 5.6 22 ND (2.2) 
Aroclor-1254 ND (1.2) ND (4.6) ND (2.2) 
Aroclor-1260 30 85 50 
Total PCBs 35.6 107 50 

Total Organic Carbon (mg/kg)       
TOC - Replicate 1 4,800 91,000 44,000 
TOC - Replicate 2 11,000 120,000 44,000 
TOC - Replicate 3 6,000 81,000 45,000 
TOC - Replicate 4 11,000 86,000 - 
TOC - Average 8,400 93,000 44,000 
TOC - % RSD 42% 18% 1.1% 

Sieve and Hydrometer Analysis       
Gravel (> 2 mm) 23.0% 0.2% 0.1% 
Sand (75 microns to 2 mm) 72.8% 14.1% 24.0% 
Silt (3.9 to 75 microns) 67.6% 55.1% 
Clay (< 3.9 microns) 4.2% 18.1% 20.8% 

Note:  Analytical results of additional samples of the untreated soil/sediment collected prior to each validation test run are 
discussed in Section 4 

 
  
The grain size analysis showed the coarse-grained sediment (TS-SED-A) to be predominantly 
sand and gravel with 4.2% silt and clay.  The fine-grained sediment (TS-SED-B) and floodplain 
soil (TS-SO-A) were predominantly silt with some sand and gravel (14.3% sand/gravel in the 
fine-grained sediment, and 24.1% in the floodplain soil) and some clay (18.1% clay in the fine-
grained sediment and 20.8% clay in the floodplain soil).  The analytical results showed PCB 
concentrations of 35.6 mg/kg in the coarse-grained sediment sample, 107 mg/kg in the fine-
grained sediment sample, and 50 mg/kg in the floodplain soil sample.  TOC results showed 
higher TOC concentrations in the fine-grained sediment sample (93,000 mg/kg) and floodplain 
soil sample (44,000 mg/kg) and lower TOC concentrations in the coarse-grained sediment 
sample (8,400 mg/kg).  Additional samples were collected of the untreated soil/sediment prior to 
each test run during the bench scale study.  These results are discussed in Section 4. 
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3.2 Bench-Scale Equipment Setup 

Bench-scale testing was conducted by BioGenesis at Building 12 at the GE Pittsfield Facility 
from September 12, 2007 through November 17, 2007.  Building 12 is a covered and enclosed 
building which has a cement floor with 6 inch concrete berms to prevent potential runoff, and 
which meets the TSCA PCB storage requirements set forth in 40 CFR 761.65(b).  
 
The following bench-scale testing equipment was delivered to, and set up in, Building 12 at the 
GE Pittsfield Facility:  
 

• processing tanks,  
• attrition scrubber, 
• aeration unit, 
• feed pump,  
• pre-processor, 
• hydrocyclones, 
• 10,000 psi water blaster,  
• collision chamber,  
• cavitation/oxidation unit,  
• shaker screen,  
• centrifuge,  
• air compressor, and  
• pressure filter.   

 
Photographs of the equipment setup in Building 12 at the GE Pittsfield Facility are provided in 
Appendix A.   
 
The bench-scale equipment has been designed by BioGenesis to perform tests on a limited 
volume of material (typically three to five gallons) for each run.  The overall system is operated 
in batch mode with each processing step operated in a continuous mode.  For example, in the 
Chemical Addition and Mixing step, the entire batch is pumped through the Preprocessor and 
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into a holding tank.  Then the entire batch is pumped through the Collision Chamber in the 
Application of Collision Forces step.  This operational mode allows the individual processing 
steps to emulate full-scale operations without requiring a significant amount of material to 
operate the entire bench-scale system continuously.  An effect of this operational mode is a loss 
of material (solids and liquids) during each processing step.  This loss occurs when small 
quantities of material are left in the bottom of tanks, process equipment, pipes, hoses, etc. and 
would not occur in a full-scale, flow through operation. Calculations are conducted on the total 
amount of recovered material from the bench-scale treatability tests (i.e., without accounting for 
material loss) in order to represent the respective percentages of the processed material expected 
in a full-scale operation.   

3.3 Preliminary Examination and Chemical Formulation 

The initial step of the bench-scale treatability study was to perform jar tests using sub-samples 
from each soil/sediment source.  These tests were performed to provide a qualitative evaluation 
of the interaction of the soil or sediment with cleaning chemicals.  The evaluation gave insight to 
the settling characteristics of the soil/sediment particles, which is important to the operation of 
the liquid-solid separation process.  In addition, the compatibility of cleaning chemicals with the 
mineralogy of the soil/sediment was observed. 
 
The jar testing was performed by mixing the BioGenesis washing chemicals and soil or sediment 
in a beaker with a mechanical mixer, decanting the aqueous mixture from soil/sediment, 
chemically extracting treated and untreated material using hexane, and visually comparing the 
extractions to assess relative amounts of the organic components in each material.  Based on the 
visual observations from the initial jar tests; BioGenesis selected the washing chemicals for 
evaluation during the optimization test runs.  No samples were collected for chemical analysis 
during this step.  

3.4 Process Optimization Testing 

A total of 15 process optimization test runs were conducted to test the selected chemical 
formulations in the bench-scale equipment on the three soil/sediment sources.  Process 
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optimization test runs were conducted during two testing events; runs 1 through 8 were 
conducted between September 15th and September 21st, 2007, and runs 9 through 15 were 
conducted between October 2nd and October 10th, 2007.  Each process optimization test run was 
conducted using three (3) to ten (10) gallons of soil/sediment test material, and varying amounts 
of water and washing chemicals.  A total of four (4) test runs were conducted on TS-SED-A 
sediment, five (5) test runs on TS-SED-B sediment, and six (6) test runs on TS-SO-A soil. 
 
BioGenesis collected samples of the untreated and treated soil/sediment solids and wastewater 
during the process optimization test runs.  These samples were analyzed by Northeastern 
Analytical, Inc. (NEA) using EPA Method 8082 for PCB Aroclors and the Lloyd Kahn Method 
for TOC.  A summary of the analytical results of samples collected during the process 
optimization test runs are presented in Appendix B. 
 
The results of the process optimization test runs were used by BioGenesis to optimize the 
soil/sediment washing process in anticipation of conducting reproducible validation test runs.  
The data collected during the process optimization test runs were not used to evaluate the 
effectiveness of the BioGenesisSM process.  

3.5 Validation Test Runs 

Based on the results of the process optimization test runs, BioGenesis determined the washing 
chemical doses and run conditions for the validation test runs.  The purpose of the validation 
runs was to provide the data to be used to evaluate the effectiveness of the BioGenesisSM 
Soil/Sediment Washing Technology at treating PCB concentrations in soil and sediment from the 
Rest-of-River area.  Validation test runs consisted of three (3) treatment runs of each of the three 
test materials for a total of nine (9) test runs.  To evaluate the effects of multiple treatment cycles 
on PCB concentrations, each test run consisted of three treatment cycles where the treated solids 
from the Liquid/Solid Separation step were recombined and processed two additional times.  
Test runs for each type of material were conducted the same way, under the same operating 
conditions and using the same proportions of water and washing chemicals (i.e., the three test 
runs for TS-SED-A were each run the same way).   
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During the preliminary examination and process optimization testing, it was determined that the 
three materials (TS-SED-A, TS-SED-B and TS-SO-A) had different physical characteristics, 
primarily grain size distribution.  Based on these differences, certain process steps in the 
BioGenesisSM Soil/Sediment Washing Process were omitted for the finer-grained material during 
the bench-scale treatability study because they were not required.  For example, the Attrition 
Scrubbing/Aeration step was not included for the fine-grain sediment (TS-SED-B) and the 
floodplain soils (TS-SO-A) because there was very little medium/coarse sand and gravel (> 250 
microns) present in these materials.  Also, during the Solid/Liquid Separation step, the initial 
screening step to 75 microns was not needed for the fine-grain sediment (TS-SED-B) and 
floodplain soils (TS-SO-A) because there was very little fine sand present in these materials. In a 
full-scale system, if the three types of material were mixed into a single feed, all of the process 
steps would be conducted on the mixed feed material.  The operating differences in the bench-
scale treatability tests are illustrated in the process flow diagrams for each of the three materials 
(TS-SED-A, TS-SED-B, and TS-SO-A) presented in Figures 3-1, 3-2, and 3-3, respectively.   

3.5.1 Sample Collection and Identification 

To provide data for the evaluation process, samples were collected at various stages of each 
validation test run.  Presented in Table 3-2 are the samples that were collected during the 
validation test runs, including the analyses and quality control (QC) samples.  Sample results are 
presented and discussed in Section 4. 
 
Approximately 10% of the samples collected during the validation test runs were split by 
USEPA representatives and sent to an independent laboratory for PCB analyses.  The samples 
that were split are indicated on Table 3-2.   
 
Untreated solids were homogenized using a mortar mixer and initial characterization samples 
were collected by advancing a sediment corer through the material and homogenizing the length 
of the core.  Prior to each validation test run, the test material was removed from the 
homogenized drum into plastic containers and untreated solids samples were collected from the
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Figure 3-1 Bench-Scale Process Flow Diagram – Coarse-grained Sediment (TS-SED-A) 
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Figure 3-2 Bench-Scale Process Flow Diagram – Fine-grained Sediment (TS-SED-B) 
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Figure 3-3 Bench-Scale Process Flow Diagram – Floodplain Soils (TS-SO-A) 
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Table 3-2 Validation Test Run Sampling and Analysis 

Solids Analyses Aqueous Analyses
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Untreated Soil/Sediment B-S1-R1-L1-S S X X X X X
Treated Sediment - >6.35 mm B-S1-R1-L2-S S X X X
Treated Sediment - 6.35 mm to 425 microns B-S1-R1-L3-S S X X X
Treated Sediment - 6.35 mm to 425 microns B-S1-R1-L3-2 QC - DUP X X X
Treated Sediment - 6.35 mm to 425 microns B-S1-R1-L3-S MS/MSD QC - MS/MSD X X
Collision Chamber Solids - Solid Fraction B-S1-R1-L4-S S X X X
Collision Chamber Solids - Aqueous Fraction B-S1-R1-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S1-R1-L4-AF A X
Treated Sediment - 75 to 425 microns B-S1-R1-L5A-S S X X X
Treated Sediment - Hydrocyclone Solids B-S1-R1-L5-S S X X X
Treated Sediment - Centrifuge Solids B-S1-R1-L6-S S X X X X
Treated Sediment - 75 to 425 microns B-S1-R1-L7A-S S X X X
Treated Sediment - Hydrocyclone Solids B-S1-R1-L7-S S X X X
Treated Sediment - Centrifuge Solids B-S1-R1-L8-S S X X X
Treated Sediment - 75 to 425 microns B-S1-R1-L9A-S S X X X X X
Treated Sediment - Hydrocyclone Solids B-S1-R1-L9-S S X X X
Treated Sediment - Centrifuge Solids B-S1-R1-L10-S S X X X
Wastewater - Aqueous B-S1-R1-L11-A A X X X X
Wastewater - Aqueous B-S1-R1-L11-2 QC - DUP X X X
Wastewater - Aqueous B-S1-R1-L11-A MS/MSD QC - MS/MSD X
Wastewater - Aqueous (filtered) B-S1-R1-L11-AF A X X
Rinse Blank B-S1-R1-L12-A QC-EB X X X
Untreated Soil/Sediment B-S1-R2-L1-S S X X X
Treated Sediment - >6.35 mm B-S1-R2-L2-S S X X X
Treated Sediment - 6.35 mm to 425 microns B-S1-R2-L3-S S X X X
Collision Chamber Solids - Solid Fraction B-S1-R2-L4-S S X X X
Collision Chamber Solids - Aqueous Fraction B-S1-R2-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S1-R2-L4-AF A X
Treated Sediment - 75 to 425 microns B-S1-R2-L5A-S S X X
Treated Sediment - Hydrocyclone Solids B-S1-R2-L5-S S X X
Treated Sediment - Centrifuge Solids B-S1-R2-L6-S S X X
Treated Sediment - 75 to 425 microns B-S1-R2-L7A-S S X X
Treated Sediment - Hydrocyclone Solids B-S1-R2-L7-S S X X
Treated Sediment - Centrifuge Solids B-S1-R2-L8-S S X X
Treated Sediment - 75 to 425 microns B-S1-R2-L9A-S S X X X X X X
Treated Sediment - Hydrocyclone Solids B-S1-R2-L9-S S X X X
Treated Sediment - Centrifuge Solids B-S1-R2-L10-S S X X X
Treated Sediment - Centrifuge Solids B-S1-R2-L10-2 QC - DUP X
Treated Sediment - Centrifuge Solids B-S1-R2-L10-S MS/MSD QC - MS/MSD X
Wastewater - Aqueous B-S1-R2-L11-A A X X X X
Wastewater - Aqueous B-S1-R2-L11-2 QC - DUP X X X X
Wastewater - Aqueous B-S1-R2-L11-A MS/MSD QC - MS/MSD X X
Wastewater - Aqueous (filtered) B-S1-R2-L11-AF A X X
Rinse Blank B-S1-R2-L11-AF QC-EB X X X
Untreated Soil/Sediment B-S1-R3-L1-S S X X X
Treated Sediment - >6.35 mm B-S1-R3-L2-S S X X
Treated Sediment - 6.35 mm to 425 microns B-S1-R3-L3-S S X X
Collision Chamber Solids - Solid Fraction B-S1-R3-L4-S S X X
Collision Chamber Solids - Aqueous Fraction B-S1-R3-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S1-R3-L4-AF A X
Treated Sediment - 75 to 425 microns B-S1-R3-L5A-S S X X
Treated Sediment - Hydrocyclone Solids B-S1-R3-L5-S S X X
Treated Sediment - Centrifuge Solids B-S1-R3-L6-S S X X
Treated Sediment - 75 to 425 microns B-S1-R3-L7A-S S X X
Treated Sediment - Hydrocyclone Solids B-S1-R3-L7-S S X X
Treated Sediment - Centrifuge Solids B-S1-R3-L8-S S X X
Treated Sediment - 75 to 425 microns B-S1-R3-L9A-S S X X X X X
Treated Sediment - 75 to 425 microns B-S1-R3-L9A-2 QC - DUP X X
Treated Sediment - 75 to 425 microns B-S1-R3-L9A-S MS/MSD QC - MS/MSD X X
Treated Sediment - Hydrocyclone Solids B-S1-R3-L9-S S X X X
Treated Sediment - Centrifuge Solids B-S1-R3-L10-S S X X X X
Wastewater - Aqueous B-S1-R3-L11-A A X X X X
Wastewater - Aqueous (filtered) B-S1-R3-L11-AF A X X
Wastewater - Aqueous B-S1-R3-L11-2 QC - DUP X
Wastewater - Aqueous B-S1-R3-L11-A MS/MSD QC - MS/MSD X
Rinse Blank B-S1-R3-L12-A QC-EB X X X
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Table 3-2 Validation Test Run Sampling and Analysis 
(continued) 

Solids Analyses Aqueous Analyses
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Untreated Soil/Sediment B-S2-R1-L1-S S X X X X X
Waste Oversized - >850 microns B-S2-R1-L2-S S X X X
Collision Chamber Solids - Solid Fraction B-S2-R1-L4-S S X X
Collision Chamber Solids - Aqueous Fraction B-S2-R1-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S2-R1-L4-AF A X X
Treated Sediment - Hydrocyclone Solids B-S2-R1-L5-S S X X X
Treated Sediment - Centrifuge Solids B-S2-R1-L6-S S X X X
Treated Sediment - Hydrocyclone Solids B-S2-R1-L7-S S X X X
Treated Sediment - Centrifuge Solids B-S2-R1-L8-S S X X X
Treated Sediment - Hydrocyclone Solids B-S2-R1-L9-S S X X X X X
Treated Sediment - Hydrocyclone Solids B-S2-R1-L9-2 QC - DUP X X
Treated Sediment - Hydrocyclone Solids B-S2-R1-L9-S MS/MSD QC - MS/MSD X X
Treated Sediment - Centrifuge Solids B-S2-R1-L10-S S X X X
Treated Sediment - Centrifuge Solids B-S2-R1-L10-2 S X X X
Treated Sediment - Centrifuge Solids B-S2-R1-L10-S MS/MSD S X X X
Wastewater - Aqueous B-S2-R1-L11-A A X X X X
Wastewater - Aqueous B-S2-R1-L11-2 QC - DUP X
Wastewater - Aqueous B-S2-R1-L11-A MS/MSD QC - MS/MSD X
Wastewater - Aqueous (filtered) B-S2-R1-L11-AF A X X
Rinse Blank B-S2-R1-L12-A A X X X
Untreated Soil/Sediment B-S2-R2-L1-S S X X X
Waste Oversized - >850 microns B-S2-R1-L2-S S X X
Collision Chamber Solids - Solid Fraction B-S2-R2-L4-S S X X X
Collision Chamber Solids - Aqueous Fraction B-S2-R2-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S2-R2-L4-AF A X
Treated Sediment - Hydrocyclone Solids B-S2-R2-L5-S S X X X
Treated Sediment - Centrifuge Solids B-S2-R2-L6-S S X X
Treated Sediment - Hydrocyclone Solids B-S2-R2-L7-S S X X
Treated Sediment - Centrifuge Solids B-S2-R2-L8-S S X X
Treated Sediment - Hydrocyclone Solids B-S2-R2-L9-S S X X X X X X
Treated Sediment - Centrifuge Solids B-S2-R2-L10-S S X X X
Treated Sediment - Centrifuge Solids B-S2-R2-L10-2 QC - DUP X
Treated Sediment - Centrifuge Solids B-S2-R2-L10-S MS/MSD QC - MS/MSD X
Wastewater - Aqueous B-S2-R2-L11-A A X X X X
Wastewater - Aqueous (filtered) B-S2-R2-L11-AF A X X X X
Wastewater - Aqueous (filtered) B-S2-R2-L11-2 QC - DUP X X
Wastewater - Aqueous (filtered) B-S2-R2-L11-AF MS/MSD QC - MS/MSD X X
Rinse Blank B-S2-R2-L12-A QC-EB X X X
Untreated Soil/Sediment B-S2-R3-L1-S S X X X
Waste Oversized - >850 microns B-S2-R3-L2-S S X X
Collision Chamber Solids - Solid Fraction B-S2-R3-L4-S S X X X
Collision Chamber Solids - Aqueous Fraction B-S2-R3-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S2-R3-L4-AF A X
Treated Sediment - Hydrocyclone Solids B-S2-R3-L5-S S X X
Treated Sediment - Centrifuge Solids B-S2-R3-L6-S S X X
Treated Sediment - Hydrocyclone Solids B-S2-R3-L7-S S X X
Treated Sediment - Centrifuge Solids B-S2-R3-L8-S S X X
Treated Sediment - Hydrocyclone Solids B-S2-R3-L9-S S X X X X X
Treated Sediment - Centrifuge Solids B-S2-R3-L10-S S X X X X
Treated Sediment - Centrifuge Solids B-S2-R3-L10-2 QC - DUP X X
Treated Sediment - Centrifuge Solids B-S2-R3-L10-MS/MSD QC - MS/MSD X
Wastewater - Aqueous B-S2-R3-L11-A A X X X X
Wastewater - Aqueous (filtered) B-S2-R3-L11-AF A X X
Wastewater - Aqueous (filtered) B-S2-R3-L11-2F QC - DUP X
Wastewater - Aqueous B-S2-R3-L11-A MS/MSD QC - MS/MSD X
Rinse Blank B-S2-R3-L12-A QC-EB X X X
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Table 3-2 Validation Test Run Sampling and Analysis 
(continued) 

Solids Analyses Aqueous Analyses
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Untreated Soil/Sediment B-S3-R1-L1-S S X X X X X
Waste Oversized - >850 microns B-S3-R1-L2-S S X X
Collision Chamber Solids - Solid Fraction B-S3-R1-L4-S S X X X
Collision Chamber Solids - Aqueous Fraction B-S3-R1-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S3-R1-L4-AF A X
Treated Sediment - Hydrocyclone Solids B-S3-R1-L5-S S X X X X X
Treated Sediment - Hydrocyclone Solids B-S3-R1-L5-S MS/MSD QC - MS/MSD X X
Treated Sediment - Centrifuge Solids B-S3-R1-L6-S S X X X
Treated Sediment - Centrifuge Solids B-S3-R1-L6-2 QC - DUP X X X
Treated Sediment - Hydrocyclone Solids B-S3-R1-L7-S S X X X
Treated Sediment - Centrifuge Solids B-S3-R1-L8-S S X X X
Treated Sediment - Hydrocyclone Solids B-S3-R1-L9-S S X X X
Treated Sediment - Centrifuge Solids B-S3-R1-L10-S S X X X
Wastewater - Aqueous B-S3-R1-L11-A A X X X X
Wastewater - Aqueous B-S3-R1-L11-2 QC - DUP X X X
Wastewater - Aqueous B-S3-R1-L11-A MS/MSD QC - MS/MSD X
Wastewater - Aqueous (filtered) B-S3-R1-L11-AF A X X
Rinse Blank B-S3-R1-L12-A QC-EB X X X
Untreated Soil/Sediment B-S3-R2-L1-S S X X X
Waste Oversized - >850 microns B-S2-R1-L2-S S X X
Collision Chamber Solids - Solid Fraction B-S3-R2-L4-S S X X X
Collision Chamber Solids - Aqueous Fraction B-S3-R2-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S3-R2-L4-AF A X
Treated Sediment - Hydrocyclone Solids B-S3-R2-L5-S S X X X X X
Treated Sediment - Hydrocyclone Solids B-S3-R2-L5-2 QC - DUP X X X
Treated Sediment - Hydrocyclone Solids B-S3-R2-L5-S MS/MSD QC - MS/MSD X X X
Treated Sediment - Centrifuge Solids B-S3-R2-L6-S S X X X
Treated Sediment - Hydrocyclone Solids B-S3-R2-L7-S S X X
Treated Sediment - Centrifuge Solids B-S3-R2-L8-S S X X X
Treated Sediment - Hydrocyclone Solids B-S3-R2-L9-S S X X
Treated Sediment - Centrifuge Solids B-S3-R2-L10-S S X X
Wastewater - Aqueous B-S3-R2-L11-A A X X X X
Wastewater - Aqueous B-S3-R2-L11-2 QC - DUP X X X
Wastewater - Aqueous B-S3-R2-L11-A MS/MSD QC - MS/MSD X
Wastewater - Aqueous (filtered) B-S3-R2-L11-AF A X X
Rinse Blank B-S3-R2-L12-A QC-EB X X X
Untreated Soil/Sediment B-S3-R3-L1-S S X X X
Treated Sediment - >850 microns B-S2-R1-L2-S S X X
Collision Chamber Solids - Solid Fraction B-S3-R3-L4-S S X X X
Collision Chamber Solids - Aqueous Fraction B-S3-R3-L4-A A X X X X
Collision Chamber Solids - Aqueous Fraction (filtered) B-S3-R3-L4-AF A X
Treated Sediment - Hydrocyclone Solids B-S3-R3-L5-S S X X X X X X
Treated Sediment - Centrifuge Solids B-S3-R3-L6-S S X X X
Treated Sediment - Centrifuge Solids B-S3-R3-L6-2 QC - DUP X
Treated Sediment - Centrifuge Solids B-S3-R3-L6-MS/MSD QC - MS/MSD X
Treated Sediment - Hydrocyclone Additional Treatment B-S3-R3-L7-S S X X X
Treated Sediment - Centrifuge Additional Treatment B-S3-R3-L8-S S X X
Treated Sediment - Hydrocyclone Additional Treatment B-S3-R3-L9-S S X X
Treated Sediment - Centrifuge Additional Treatment B-S3-R3-L10-S S X X
Wastewater - Aqueous B-S3-R3-L11-A A X X X X
Wastewater - Aqueous (filtered) B-S3-R3-L11-AF A X X
Wastewater - Aqueous B-S3-R3-L11-2 QC - DUP X
Wastewater - Aqueous B-S3-R3-L11-A MS/MSD QC - MS/MSD X
Rinsate Blank B-S3-R3-L12-A QC-EB X X X

Total Number of Samples 11 117 16 16 63 105 67 34 34 34
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Table 3-2 Validation Test Run Sampling and Analysis 
(continued) 

Notes: 
1.  Matrix: S = Solid, A = Aqueous  
2.  PCB and TOC for solids will be reported with percent solids and on a dry weight basis. 
3.  One bottle blank will be collected for solids PCBs and TOC and one bottle blank will be collected for aqueous PCBs and TOC. 
4.  NEA will perform chemical analyses; Geotechnics will perform grain size analysis using sieve and hydrometer. 
5.  For TS-SED-A and TS-SED-B, wastewater sample (L11) will be taken following three treatment cycles (i.e., after samples L9 and L10).  

For TS-SO-A, wastewater sample (L11) will be taken following one treatment cycle (i.e., after samples L5 and L6). 
6.  The following sample identification system was used to label samples during sample collection: B – S# – R# – L# – M 
 Where: 
  B = BioGenesis bench-scale treatability study 
  S# = Soil/sediment source (S1 = TS-SED-A, S2 = TS-SED-B, S3 = TS-SO-A) 
  R# = Run number (1 through 3) for each soil/sediment source 
  L# = Sample location (L1 through L12, see Figures 3-1, 3-2, and 3-3) 
  M = Sample matrix (S = solid, A = aqueous, AF = aqueous filtered, 2 = duplicate, MS/MSD = QC sample for MS/MSD) 
7.  Each sample location in the process (L1 through L12) is further described as follows: 
  L1 – Untreated feed material (soil/sediment) 
  L2 (for S1) – Treated solids greater than 6.35 mm [S1 = TS-SED-A] 
  L2 (for S2 and S3) – Waste solids/organics [S2 = TS-SED-B, S3 = TS-SO-A] 
  L3 – Treated solids greater than 425 microns and less than 6.35 mm 
  L4 – Sample after the Collision Chamber (slurry separated into solid and aqueous portions using a pressure filter) 
   S – Solid fraction 
   A – Aqueous fraction 
   AF – Filtered aqueous fraction 
  L5A – Treated solids >75 microns after the first treatment cycle 
  L7A – Treated solids >75 microns after the second treatment cycle 
  L9A – Treated solids >75 microns after the third treatment cycle 
  L5 – Treated solids from the hydrocyclones after the first treatment cycle 
  L7 – Treated solids from the hydrocyclones after the second treatment cycle 
  L9 – Treated solids from the hydrocyclones after the third treatment cycle 
  L6 – Treated solids from the centrifuge after the first treatment cycle 
  L8 – Treated solids from the centrifuge after the second treatment cycle 
  L10 – Treated solids from the centrifuge after the third treatment cycle 
  L11 – Wastewater for each run collected in a single tank (see Figures 3-1, 3-2, and 3-3)  
   A – Aqueous fraction 
   AF – Filtered aqueous fraction 
  L12 – Rinse water collected prior to each test run 
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plastic containers prior to processing. Treated solid samples were collected after mixing and 
processing in the bench-scale equipment.  The treated solids were collected in plastic buckets at 
each sample location, and samples were collected directly from these buckets into the collection 
containers.   
 
Samples of the wastewater (L11) were collected after mixing the wastewater in the holding tank 
with a recirculation pump.  An aliquot of the wastewater was collected in plastic buckets from 
the pump discharge and the samples were collected from these buckets directly into the sample 
collection containers.  For the rinse water sample (L12) approximately 5 to 10 gallons of clean 
tap water was pumped through the cleaned process equipment in succession.  The rinse water 
was collected in plastic buckets and the samples were collected from these buckets directly into 
the sample collection containers. 

3.5.2 Laboratory Analyses 

As mentioned earlier, three validation runs were conducted on the soil/sediment from each of the 
three locations. A total of 102 samples, excluding quality control samples, were collected during 
the validation test runs. Additional details regarding the numbers, locations, and analytes for 
these samples are provided in Table 3-2.  Samples were collected and packaged in accordance 
with the project Field Sampling Plan/Quality Assurance Project Plan (FSP/QAPP) (ARCADIS 
BBL, 2007), and sent to GE’s independent laboratories for analyses.  
 
Solid samples were analyzed for the following and reported on a dry weight basis: 
 

• PCB Aroclors – by EPA SW846 Method 8082  
• PCB Congeners – by Green Bay Method 
• Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/DFs) – by EPA Method 

8290 
• Grain Size Distribution – by ASTM Method D422 
• Total Organic Carbon (TOC) – by the Lloyd Kahn Method  
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Aqueous samples (filtered and unfiltered) were analyzed for: 
 

• PCB Aroclors – by EPA SW846 Method 8082 
• Total Suspended Solids (TSS) – by EPA Method 160.1 
• Total Dissolved Solids (TDS) – by EPA Method 160.2 
• TOC – by EPA SW846 Method 9060 

 
Samples were analyzed on behalf of GE for PCBs, PCB Congeners, TOC, TSS, and TDS by 
Northeast Analytical, Inc. (NEA); for PCDD/DF by SGS Environmental Services; and for grain 
size with sieve and hydrometer by Geotechnics, Inc. 
 
The analytical results for the USEPA split samples, as well as the results of the analyses 
performed on GE’s behalf on the corresponding samples, are presented in Table 3-3. 

3.5.3 QA/QC Samples 

To provide measures of the quality of the data from the validation test runs, Quality Control 
(QC) samples were collected during the validation test runs.  Laboratory quality control 
procedures, including reagent blanks, matrix spike and duplicate samples, instrument 
calibrations, internal and surrogate spiking solutions, were implemented in accordance with the 
project FSP/QAPP.  The field duplicate and MS/MSD QC samples are identified in Table 3-2, 
and the results of the QA/QC samples are included in Appendix C. 
 
Data were validated by ARCADIS in accordance with the FSP/QAPP and the final results are 
included in the Tables in Appendix C.  Overall QC results indicate reproducibility between 
sample collection and analytical methods.  Field duplicates for the same analyses agreed well 
and Aroclor results agreed well with the total homologue results and moderately well with EPA 
split sample data.  In addition, a comparison of the analytical data collected during the three 
validation test runs on each material (discussed in Section 4) shows good repeatability between 
the runs.   
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Table 3-3 USEPA Split Sample Results and Corresponding GE Results 

EPA Sample ID: 
H3- 

OT000492-
0-7G30 

H3- 
OT000491- 

0-7G30 

H3- 
OT000490- 

0-7G30 

H3- 
OT000495- 

0-7C26 

H3- 
OT000498- 

0-7C31 

H3- 
OT000501- 

0-7N01 

Location ID: TS-SED-A TS-SED-B TS-SO-A B-S1-R1-L6-
S 

B-S1-R2-
L9A-S 

B-S1-R3-
L10-S 

Date Collected: 08/30/07 08/30/07 08/30/07 10/26/07 10/31/07 11/01/07 
EPA Split Sample Results – PCBs (mg/kg) 

Aroclor-1016, 1221, 
1232, and 1242 ND (<6.5) ND (<5.6) ND (<4.9) ND (<4.9) ND (<2.2) ND (<5.5) 
Aroclor-1248 ND (<6.5) 8.5 ND (<4.9) ND (<4.9) ND (<2.2) ND (<5.5) 
Aroclor-1254 ND (<6.5) 24 8.3 ND (<4.9) ND (<2.2) 9.3 
Aroclor-1260 66 57 37 64 29 63 
Total PCBs 66 89.5 45.3 64 29 72.3 

Corresponding GE Sample Results – PCBs (mg/kg) 
Aroclor-1016, 1221, 
1232, and 1242 ND (<1.2) ND (<4.6) ND (<2.2) ND (<4.0) ND (<0.62) ND (<1.4) 
Aroclor-1248 5.6 22 ND (<2.2) ND (<4.0) ND (<0.62) ND (<1.4) 
Aroclor-1254 ND (<1.2) ND (<4.6) ND (<2.2) 23 2.4 5.8 
Aroclor-1260 30 85 50 120 22 36 
Total PCBs 35.6 107 50 143 24.4 41.8 

       
EPA Sample ID: 

H3- 
OT000493- 

0-7C25 

H3- 
OT000494- 

0-7C26 

H3- 
OT000497- 

0-7C30 

H3- 
OT000496- 

0-7C29 

H3- 
OT000499- 

0-7N02 

H3- 
OT000500- 

0-7N02 

Location ID: B-S2-R2-L5-
S 

B-S2-R2-L9-
S 

B-S2-R3-
L10-S 

B-S3-R2-L8-
S 

B-S3-R3-L7-
S 

B-S3-R3-L5-
S 

Date Collected: 10/25/07 10/26/07 10/30/07 10/29/07 11/02/07 11/02/07 
EPA Split Sample Results – PCBs (mg/kg) 

Aroclor-1016, 1221, 
1232, and 1242 ND (<1.4) ND (<0.83) ND (<1.6) ND (<2.7) ND (<0.43) ND (<0.64) 
Aroclor-1248 2.8 1.7 ND (<1.6) ND (<2.7) ND (<0.43) ND (<0.64) 
Aroclor-1254 7.4 4.0 9.7 5.3 0.90 1.3 
Aroclor-1260 16 7.8 20 25 3.9 6.0 
Total PCBs 26.2 13.5 29.7 30.3 4.8 7.3 

Corresponding GE Sample Results – PCBs (mg/kg) 
Aroclor-1016, 1221, 
1232, and 1242 ND (<0.81) ND (<0.42) ND (<0.90) ND (<0.43) ND (<0.19) ND (<0.25) 
Aroclor-1248 ND (<0.81) ND (<0.42) ND (<0.90) ND (<0.43) ND (<0.19) ND (<0.25) 
Aroclor-1254 4.2 2.2 4.9 ND (<0.43) ND (<0.19) ND (<0.25) 
Aroclor-1260 16 8.5 18 12 4.2 6.5 
Total PCBs 20.2 10.7 22.9 12 4.2 6.5 

 

3.6 Equipment Decontamination 

The bench-scale equipment was cleaned between test runs by removing visible liquids and solids 
from the process equipment, and flushing the equipment with BioGenesis’ proprietary washing 
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chemicals and water.  After decontamination, and prior to each validation test run, approximately 
5 to 10 gallons of clean tap water were run through the bench-scale equipment, and a sample was 
collected of this rinse water.  The rinse water sample was identified as sample location L12 and 
the results of these samples are summarized in Table C-1 in Appendix C.  Very low 
concentrations of PCBs (less than 4 µg/L) were detected in the rinse water samples indicating 
that adequate decontamination was performed between test runs. 
 
Following the completion of the bench-scale treatability tests, the non-disposable equipment was 
decontaminated prior to demobilization by flushing with BioGenesis’ proprietary washing 
chemicals and water.  After decontamination, the equipment was tested by collecting one wipe 
sample from each piece of equipment.  The wipe samples were labeled “TS-W#” with W# being 
a unique number assigned to each piece of equipment.  Samples were analyzed for PCBs by 
GE’s independent laboratory.   
 
The analytical results of the wipe sampling, summarized in Table 3-4, showed all wipe samples 
were less than 10 µ g/100 cm2.  Based on these results, the equipment was determined to be 
decontaminated and acceptable for transportation from the site.  

3.7 Residuals Disposal 

Solids generated during the bench-scale treatability study, including untreated soil/sediment, 
treated soil/sediment, oversized material removed during screening, and other miscellaneous 
PCB-containing materials used in or resulting from the study, were sent for off-site disposal.   
 
All water and wastewater generated during the bench-scale testing was treated in the Building 
64G Groundwater Treatment Facility (GWTF) with EPA approval.  

3.8 Health and Safety 

The bench-scale treatability tests were conducted under the BioGenesis field Health and Safety 
Plan (HSP).  No OSHA reportable incidents occurred during the bench-scale treatability tests.   
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Table 3-4 Equipment Decontamination Sampling Results 

Sample 
ID 

Sample 
Date Sample Location Matrix Aroclor 1248 

(ug/100 cm2) 
Aroclor 1260 
(ug/100 cm2) 

Total PCBs 
(ug/100 cm2) 

TS-W2 11/02/07 Tank 2 - 30 gallon Collision Chamber Feed 
Tank Wipe ND (<0.50) 0.86 0.86 

TS-W3 11/02/07 Tank 7 - 60 gallon Wastewater Tank and 
Prewash Cyclone Feed Tank Wipe ND (<0.50) 1.8 1.8 

TS-W4 11/02/07 Tank 6 - 60 gallon Wastewater Tank and 
Prewash Cyclone Feed Tank Wipe ND (<0.50) 0.59 0.59 

TS-W5 11/03/07 Tank 3 - 60 gallon Collision Chamber Feed 
Tank and Screener Underflow Tank Wipe ND (<0.50) ND (<0.50) ND (< 0.50) 

TS-W6 11/03/07 Tank 4 - 60 gallon Cav/Ox Tank Wipe 0.83 3.8 4.63 

TS-W7 11/03/07 Tank 1 - 30 gallon Preprocessor Feed Tank Wipe 1.6 7.5 9.1 

TS-W8 11/03/07 Tank 5 - 60 gallon Screener Underflow 
Tank Wipe ND (<0.50) 2.2 2.2 

TS-W9 11/03/07 Collision Chamber Wipe ND (<0.50) ND (<0.50) ND (< 0.50) 

TS-W10 11/03/07 Shaker Screen Wipe ND (<0.50) ND (<0.50) ND (< 0.50) 

TS-W11 11/03/07 Centrifuge Wipe ND (<0.50) ND (<0.50) ND (< 0.50) 

TS-W12 11/03/07 Pressure Filter Wipe ND (<0.50) ND (<0.50) ND (< 0.50) 

TS-W13 11/03/07 Tank 8 - 1000 L Wastewater Tank Wipe ND (<0.50) ND (<0.50) ND (< 0.50) 

TS-W14 11/03/07 Pump Wipe ND (<0.50) 0.59 0.59 
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4 Discussion of Results 

Between October 23rd and November 1, 2007, three validation test runs were conducted on each 
of the three soil/sediment aliquots for a total of nine validation test runs.  Samples were collected 
to determine PCB concentrations in the soil/sediment at various stages throughout each 
validation run as described in Section 3.  Operational data was also collected to monitor 
operating conditions and track mass flow during the validation test runs.  The results are 
discussed in the following subsections. 

4.1 Coarse-Grained Sediment (TS-SED-A) 

4.1.1 Process Conditions 

Three validation test runs, identified as B–S1–R1, –R2, and –R3, were conducted on the coarse-
grained sediment (TS-SED-A).  For each validation test run, 38 to 44 liters of untreated sediment 
were processed through the BioGenesisSM Soil/Sediment Washing Process (see the process flow 
diagram in Figure 3-1).  This sample volume was larger than the volumes used for testing the 
other two types of material to ensure a sufficient amount of fine-grained material (silts/clays) 
was present in the sample to have a representative amount of material in the Solid/Liquid 
Separation step.   
 
The untreated sediment was sampled prior to each test run (sample location L1) and then 
screened using a 6.35 mm screen.  The solids captured on the screen (>6.35 mm) were rinsed on 
the screen, then collected in plastic buckets and weighed.  Due to the size limitation of the 
bench-scale attrition scrubber and aeration unit, a two (2) kg representative sample of the greater 
than 6.35 mm solids was treated during the bench-scale treatability tests.  The material was 
processed with BioGenesis specialty washing chemicals in the attrition scrubber and was then 
rinsed and aerated in the aeration unit to remove fines, organic contaminants, and naturally 
occurring organic material.  The treated solids were weighed and sampled (sample location L2).  
The rinse water with the fines, organic contaminants, and naturally occurring organic material 
was placed in the wastewater tank.  
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The material that passed through the 6.35-mm screen was screened again using a 425-micron 
screen (40 mesh).  The solids captured on the screen (<6.35 mm and >425 microns) were rinsed 
on the screen, then collected in plastic buckets and weighed.  Again, due to the size limitation of 
the bench-scale attrition scrubber and aeration unit, a two (2) kg representative sample of the less 
than 6.35 mm and greater than 425 micron solids was treated during the bench-scale treatability 
tests.  The material was processed with BioGenesis specialty washing chemicals in the attrition 
scrubber and was then rinsed and aerated in the aeration unit to remove fines, organic 
contaminants, and naturally occurring organic material.  The treated solids were weighed and 
sampled (sample location L3).  The rinse water with the fines, organic contaminants, and 
naturally occurring organic material was added to other wastewater in the wastewater tank. 
 
The solids and liquids passing through the 425-micron screen were processed through the Bulk 
Organics Removal step.  The BioGenesis Preprocessor and a series of hydrocyclones are used in 
this step to concentrate the solids and remove the light organic materials in an aqueous phase.  
The slurry with the concentrated solids from the underflow of the hydrocyclones was processed 
through the Chemical Addition and Mixing, Application of Collision Forces, and Organic 
Contaminant Oxidation steps.  The cleaned solids were then separated from the aqueous phase in 
the Solid/Liquid Separation step.  This consists of a 75-micron (200 mesh) shaker screen (sample 
location L5A), followed by hydrocyclones over a 37-micron (400 mesh) shaker screen (sample 
location L5), and then a centrifuge (sample location L6).  The recovered solids from each unit 
were weighed and sampled.  Wastewater from the Solid/Liquid Separation step (hydrocyclones 
overflow and centrifuge centrate) was added to other wastewater in the wastewater tank. 
 
To evaluate the effects of multiple treatment cycles on the PCB concentrations, the treated solids 
from the Liquid/Solid Separation step were recombined and processed two additional times.  The 
solids recovered from the 75-micron (200 mesh) shaker screen (sample location L5A), 
hydrocyclones (sample location L5), and centrifuge (sample location L6) were weighed, 
recombined into a single sample, and mixed with water.  The recombined slurry was processed 
through the BioGenesis Preprocessor and through the Application of Collision Forces, Organic 
Contaminant Oxidation, and Solid/Liquid Separation steps two more times.  The treated solids 
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from the second treatment cycle were weighed and sampled (sample locations L7A, L7, and L8), 
and the process was repeated for the third treatment cycle (sample locations L9A, L9, and L10).  
The wastewater from the Solid/Liquid Separation steps from the second and third treatment 
cycles was placed in the wastewater tank with the wastewater from the first treatment cycle and 
the Attrition Scrubbing/Aeration step.  The wastewater was mixed by pumping it in a 
recirculation mode and sampled (sample location L11). 

4.1.2 Analytical Data and Mass Balance Calculations 

Presented in Tables 4-1, 4-2, and 4-3 are summaries of the analytical results and mass balance 
calculations for each of the three validation test runs on the coarse-grained sediment (TS-SED-
A).  The untreated sediment (sample location L1) ranged in PCB concentrations from 62.6 to 80 
mg/kg.   
 
Following one treatment cycle, the treated sediment was sampled as described above in five 
grain size fractions: greater than 6.35 mm (sample location L2), 425 microns to 6.35 mm (sample 
location L3), 75 to 425 microns (sample location L5A), the hydrocyclone solids (sample location 
L5), and the centrifuge solids (sample location L6).  The analytical results and weights of 
recovered material for each of these fractions are provided in the tables.  The results of the 
calculations of the mass of recovered solids in each fraction, the mass of PCBs in each fraction, 
and the weighted concentration of the combined treated sediment are also provided. The 
concentration of PCBs in the fraction greater than 6.35 mm (sample location L2) ranged from 
0.079 to 0.68 mg/kg.  The concentration of PCBs in the 425 micron to 6.35 mm fraction (sample 
location L3) ranged from 2.68 to 24.69 mg/kg.  The concentration of PCBs in the 75 and 425 
microns fraction (sample location L5A) ranged from 40.3 to 49.8 mg/kg. The concentration of 
PCBs in the hydrocyclone fraction (sample location L5) ranged from 54.7 to 60 mg/kg.  The 
concentration of PCBs and in the centrifuge fraction (sample location L6) ranged from 133 to 
143 mg/kg.  On average, approximately 92% of the solids recovered from treatment of the 
coarse-grained sediment (TS-SED-A) were sand and gravel (>75 microns) as measured after one 
treatment cycle.  Approximately 7% of the solids recovered were less than 75 microns; and  
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Table 4-1 Coarse-grained Sediment (TS-SED-A) Validation Test Run 1 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S1-R1  (Reach 5A Sediment) 

Untreated Sediment B-S1-R1-L1-S 74 mg/kg 77% 68.0 38.0 52.4 - 3,874.6 
Calculated Density of Untreated Sediment (Mass of Solids/Total Volume)  1.79 kg/L   

 
Treated Sediment after First Treatment Cycle 

greater than 6.35 mm B-S1-R1-L2-S 0.079 mg/kg 98% 2.4 - 2.4 5.5% 0.2 
425 microns to 6.35 mm B-S1-R1-L3-S 2.68 mg/kg 81% 41.7 - 33.8 78.6% 90.5 
75 to 425 micron B-S1-R1-L5A-S 40.3 mg/kg 75% 5.3 - 4.0 9.2% 160.2 
hydrocyclone solids B-S1-R1-L5-S 60 mg/kg 67% 1.5 - 1.0 2.3% 60.3 
centrifuge solids B-S1-R1-L6-S 143 mg/kg 62% 2.5 - 1.6 3.6% 221.7 
Totals  12.5 mg/kg (weighted) - 42.7 99.2% 532.9 

Total Solids/PCBs Recovered after One Treatment Cycle5 43.0 - 930.4 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -17.9% - -76.0% 
 
Treated Sediment after Second Treatment Cycle  

greater than 6.35 mm7 B-S1-R1-L2-S 0.079 mg/kg 98% 2.4 - 2.4 5.8% 0.2 
425 microns to 6.35 mm7 B-S1-R1-L3-S 2.68 mg/kg 81% 41.7 - 33.8 83.7% 90.5 
75 to 425 micron B-S1-R1-L7A-S 34.7 mg/kg 73% 3.0 - 2.2 5.4% 76.0 
hydrocyclone solids B-S1-R1-L7-S 207 mg/kg 62% 0.5 - 0.3 0.8% 64.1 
centrifuge solids B-S1-R1-L8-S 96 mg/kg 62% 1.7 - 1.1 2.6% 101.2 
Totals 8.4 mg/kg (weighted) - 39.7 98.4% 332.0 

Total Solids/PCBs Recovered after Two Treatment Cycles5  40.3 - 1,127.1 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -23.0% - -70.9% 
 
Treated Sediment after Third Treatment Cycle 

greater than 6.35 mm7 B-S1-R1-L2-S 0.079 mg/kg 98% 2.4 - 2.4 6.0% 0.2 
425 microns to 6.35 mm7 B-S1-R1-L3-S 2.68 mg/kg 81% 41.7 - 33.8 86.9% 90.5 
75 to 425 micron B-S1-R1-L9A-S 23.9 mg/kg 62% 1.5 - 0.9 2.4% 22.2 
hydrocyclone solids B-S1-R1-L9-S 79 mg/kg 73% 0.420 - 0.3 0.8% 24.2 
centrifuge solids B-S1-R1-L10-S 73 mg/kg 72% 0.735 - 0.5 1.4% 38.6 
Totals 4.6 mg/kg (weighted) - 37.9 97.5% 175.8 

Total Solids/PCBs Recovered after Three Treatment Cycles5 38.9 - 1,368.5 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Three Treatment Cycles6 -25.7% - -64.7% 
 
Waste Streams  

oversized organics Not Sampled - - - - - - - 
wastewater B-S1-R1-L11-A/AF 1,520 ug/L 1,260 mg/L TSS 784.7 1.0 - 1,192.7 
Totals  1.0 - 1,192.7 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Sediment + 1/3 of Total Mass 

of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated Sediment + 2/3 of Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated Sediment + 3/3 of Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Sediment. 

7. Treated Sediment in the >6.35 mm and 425 micron to 6.35 mm fractions were processed through One Treatment Cycle only.  Data from the 
first treatment cycle is included in the total mass balance calculations for Second and Third Treatment cycles. 
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Table 4-2 Coarse-grained Sediment (TS-SED-A) Validation Test Run 2 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S1-R2  (Reach 5A Sediment) 

Untreated Sediment B-S1-R2-L1-S 62.6 mg/kg 81% 73.3 40.0 59.4 - 3,716.7 
Calculated Density of Untreated Sediment (Mass of Solids/Total Volume)  1.83 kg/L   

 
Treated Sediment after First Treatment Cycle 

greater than 6.35 mm B-S1-R2-L2-S 0.38 mg/kg 96% 2.9 - 2.8 6.8% 1.1 
425 microns to 6.35 mm B-S1-R2-L3-S 2.8 mg/kg 78% 38.0 - 29.6 72.7% 83.0 
75 to 425 micron B-S1-R2-L5A-S 49.8 mg/kg 79% 6.1 - 4.8 11.8% 240.0 
hydrocyclone solids B-S1-R2-L5-S 55.3 mg/kg 74% 1.9 - 1.4 3.4% 77.8 
centrifuge solids B-S1-R2-L6-S 133 mg/kg 70% 2.6 - 1.8 4.5% 242.1 
Totals  15.9 mg/kg (weighted) - 40.5 99.2% 643.8 

Total Solids/PCBs Recovered after One Treatment Cycle5 40.8 - 1,441.3 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -31.3% - -61.2% 
 
Treated Sediment after Second Treatment Cycle  

greater than 6.35 mm7 B-S1-R2-L2-S 0.38 mg/kg 96% 2.9 - 2.8 7.3% 1.1 
425 microns to 6.35 mm7 B-S1-R2-L3-S 2.8 mg/kg 78% 38.0 - 29.6 77.6% 83.0 
75 to 425 micron B-S1-R2-L7A-S 25.6 mg/kg 76% 4.7 - 3.6 9.4% 91.4 
hydrocyclone solids B-S1-R2-L7-S 53.2 mg/kg 72% 1.4 - 1.0 2.6% 53.6 
centrifuge solids B-S1-R2-L8-S 300 mg/kg 27% 2.1 - 0.6 1.5% 170.1 
Totals 10.6 mg/kg (weighted) - 37.6 98.4% 399.2 

Total Solids/PCBs Recovered after Two Treatment Cycles5  38.2 - 1,994.2 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -35.7% - -46.3% 
 
Treated Sediment after Third Treatment Cycle 

greater than 6.35 mm7 B-S1-R2-L2-S 0.38 mg/kg 96% 2.9 - 2.8 7.5% 1.1 
425 microns to 6.35 mm7 B-S1-R2-L3-S 2.8 mg/kg 78% 38.0 - 29.6 79.7% 83.0 
75 to 425 micron B-S1-R2-L9A-S 24.4 mg/kg 76% 2.8 - 2.1 5.7% 51.9 
hydrocyclone solids B-S1-R2-L9-S 34.1 mg/kg 75% 1.2 - 0.9 2.4% 30.7 
centrifuge solids B-S1-R2-L10-S 92 mg/kg 67% 1.2 - 0.8 2.2% 74.0 
Totals 6.6 mg/kg (weighted) - 36.3 97.5% 240.6 

Total Solids/PCBs Recovered after Three Treatment Cycles5 37.2 - 2,633.1 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Three Treatment Cycles6 -37.4% - -29.2% 
 
Waste Streams  

oversized organics Not Sampled - - - - - - - 
Wastewater B-S1-R2-L11-A/AF 3,340 ug/L 1,310 mg/L TSS 716.3 0.9 - 2,392.4 
Totals  0.9 - 2,392.4 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Sediment + 1/3 of Total Mass 

of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated Sediment + 2/3 of Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated Sediment + 3/3 of Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Sediment. 

7. Treated Sediment in the >6.35 mm and 425 micron to 6.35 mm fractions were processed through One Treatment Cycle only.  Data from the 
first treatment cycle is included in the total mass balance calculations for Second and Third Treatment cycles. 
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Table 4-3 Coarse-grained Sediment (TS-SED-A) Validation Test Run 3 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S1-R3  (Reach 5A Sediment) 

Untreated Sediment B-S1-R3-L1-S 80 mg/kg 84% 82.1 44.0 69.0 - 5,517.1 
Calculated Density of Untreated Sediment (Mass of Solids/Total Volume)  1.87 kg/L   

 
Treated Sediment after First Treatment Cycle 

greater than 6.35 mm B-S1-R3-L2-S 0.68 mg/kg 94% 4.8 - 4.5 9.8% 3.1 
425 microns to 6.35 mm B-S1-R3-L3-S (ave) 24.69 mg/kg 91% 35.1 - 31.9 69.2% 788.6 
75 to 425 micron B-S1-R3-L5A-S 40.6 mg/kg 84% 7.3 - 6.1 13.3% 249.0 
hydrocyclone solids B-S1-R3-L5-S 54.7 mg/kg 72% 1.8 - 1.3 2.8% 70.9 
centrifuge solids B-S1-R3-L6-S 134 mg/kg 64% 2.9 - 1.9 4.0% 248.7 
Totals  29.7 mg/kg (weighted) - 45.7 99.1% 1,360.2 

Total Solids/PCBs Recovered after One Treatment Cycle5 46.1 - 1,895.5 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -33.1% - -65.6% 
 
Treated Sediment after Second Treatment Cycle  

greater than 6.35 mm7 B-S1-R3-L2-S 0.68 mg/kg 94% 4.8 - 4.5 10.3% 3.1 
425 microns to 6.35 mm7 B-S1-R3-L3-S (ave) 24.69 mg/kg 91% 35.1 - 31.9 73.2% 788.6 
75 to 425 micron B-S1-R3-L7A-S 50.8 mg/kg 78% 5.1 - 4.0 9.1% 202.1 
hydrocyclone solids B-S1-R3-L7-S 33.4 mg/kg 72% 1.3 - 0.9 2.1% 31.3 
centrifuge solids B-S1-R3-L8-S 96 mg/kg 65% 2.3 - 1.5 3.4% 143.5 
Totals 27.3 mg/kg (weighted) - 42.9 98.2% 1,168.6 

Total Solids/PCBs Recovered after Two Treatment Cycles5  43.6 - 2,239.2 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -36.7% - -59.4% 
 
Treated Sediment after Third Treatment Cycle 

greater than 6.35 mm7 B-S1-R3-L2-S 0.68 mg/kg 94% 4.8 - 4.5 10.8% 3.1 
425 microns to 6.35 mm7 B-S1-R3-L3-S (ave) 24.69 mg/kg 91% 35.1 - 31.9 76.2% 788.6 
75 to 425 micron B-S1-R3-L9A-S 10.1 mg/kg 77% 3.4 - 2.6 6.2% 26.4 
hydrocyclone solids B-S1-R3-L9-S 40.4 mg/kg 67% 1.0 - 0.7 1.6% 27.1 
centrifuge solids B-S1-R3-L10-S 41.8 mg/kg 71% 1.4 - 1.0 2.4% 41.5 
Totals 21.8 mg/kg (weighted) - 40.7 97.2% 886.8 

Total Solids/PCBs Recovered after Three Treatment Cycles5 41.9 - 2,492.7 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Three Treatment Cycles6 -39.2% - -54.8% 
 
Waste Streams  

oversized organics Not Sampled - - - - - - - 
Wastewater B-S1-R3-L11-A/AF 2,310 ug/L 1,700 mg/L TSS 695.2 1.2 - 1,605.9 
Totals  1.2 - 1,605.9 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Sediment + 1/3 of Total Mass 

of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated Sediment + 2/3 of Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated Sediment + 3/3 of Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Sediment. 

7. Treated Sediment in the >6.35 mm and 425 micron to 6.35 mm fractions were processed through One Treatment Cycle only.  Data from the 
first treatment cycle is included in the total mass balance calculations for Second and Third Treatment cycles. 
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approximately 1% were in the wastewater.  The weighted concentration of all the treated 
sediment after one treatment cycle ranged from 12.5 to 29.7 mg/kg. 
 
After the first treatment cycle, the treated solids from the Liquid/Solid Separation step were 
recombined and processed two additional times, and the mass balance calculations were 
repeated.  The weighted concentration of the whole treated sediment ranged from 8.4 to 27.3 
mg/kg after two treatment cycles, and from 4.6 to 21.8 mg/kg after three treatment cycles.  Note 
that the fractions that were greater than 425 microns (sample locations L1 and L2) were only 
treated once but were included in the calculations of the weighted concentration of all the treated 
sediment for the second and third treatment cycles to provide a complete data set for the 
purposes of calculating a final weighted average concentration for each treatment cycle. 
 
A comparison of the total solids in the untreated sediment sample to the total solids recovered in 
the treated sediment and wastewater shows a loss of solids of 18 to 33% through the bench-scale 
equipment after the first treatment cycle, and 26 to 39% after three treatment cycles.  As 
discussed previously, this is understandable since the bench-scale equipment is run in batch 
mode and there are some residual solids and liquids in the tanks and hoses after each processing 
step.  This loss of solids is compounded by multiple treatment cycles performed during the 
validation test runs because there were residual solids and liquids in the tanks and hoses after 
each processing step and multiple treatment cycles increases the processing steps.  Since the full-
scale equipment is run in a continuous flow-through mode, there would be no residual solids and 
liquids in the processing tanks and equipment. 
 
A comparison of the total mass of PCBs in the untreated sediment to the total mass of PCBs in 
the treated sediment and the wastewater shows a reduction of PCBs by 61 to 76% after the first 
treatment cycle and 29 to 65% after three treatment cycles.  This reduction is due partially to the 
loss of residual solids and liquids in the tanks and hoses after each processing step and partially 
due to oxidation in the Organic Contamination Oxidation step. 
 
Samples were collected for PCDD/DF and PCB congener analyses at select locations during the 
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validation test runs on the coarse-grained sediment (TS-SED-A). The analytical results for the 
PCDD/DF samples are presented in Table C-2 in Appendix C.  These results indicate that lower 
concentrations of PCDD/DFs were detected in the treated sediment than in the untreated 
sediment; however there is insufficient data to perform mass balance calculations.  The analytical 
results for the PCB congeners are presented in Table C-3 in Appendix C, and the results for the 
total PCB congeners are summarized in Table C-1 in Appendix C with the PCB Aroclor results.  
As shown on Table C-1, the total PCB Aroclor and total PCB congener results agree.  

4.2 Fine-Grained Sediment (TS-SED-B) 

4.2.1 Process Conditions 

Three validation test runs, identified as B–S2–R1, –R2, and –R3, were conducted on the fine-
grained sediment (TS-SED-B).  For each validation test run, 26 to 27 liters of untreated sediment 
were processed through the BioGenesisSM Soil/Sediment Washing (see the process flow diagram 
in Figure 3-2).  The untreated sediment was sampled prior to each test run (sample Location L1).   
 
During process optimization testing it was determined that there was little or no sand and gravel 
present in the sample of the fine-grained sediment (TS-SED-B); therefore, the Attrition 
Scrubbing/Aeration Step was not needed for this material.  In order to protect the pump and 
equipment from twigs, leaves, roots, debris, etc. present in the fine-grained sediment sample, the 
material was screened using an 850-micron screen (20 mesh).  The organic material recovered on 
the screen (>850 microns), which was considered a waste based on the visual observation of this 
being primarily organic matter, was rinsed on the screen, collected in plastic buckets, weighed, 
and sampled (sample location L2).   
 
Also during the process optimization testing, it was determined that a significant amount of the 
solids in the fine-grained sediment sample (TS-SED-B) was being discharged to the wastewater 
stream in the Bulk Organics Removal step.  This is due to the fine-grained nature of the sediment 
and the limitation of the size of the hydrocyclones used in the bench-scale equipment.  This 
process step was therefore omitted for the fine-grained sediment (TS-SED-B) during the 
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validation test runs.  In full-scale operations, finer hydrocyclones would be used to capture the 
finer solids. 
 
The solids and liquids passing through the 850-micron screen were processed through the 
Chemical Addition and Mixing, Application of Collision Forces, and Organic Contamination 
Oxidation steps.  The cleaned solids were then separated from the aqueous phase in the 
Solid/Liquid Separation step.  As mentioned earlier, it was determined during the process 
optimization testing that there was very little sand and gravel in the fine-grained sediment (TS-
SED-B), so the Solid/Liquid Separation step consisted of hydrocyclones over a 37-micron (400 
mesh) shaker screen (sample location L5) and then a centrifuge (sample location L6).  The 
recovered solids from each unit were weighed and sampled. Wastewater from the Solid/Liquid 
Separation step (hydrocyclones overflow and centrifuge centrate) was combined in the 
wastewater tank.  
 
To evaluate the effects of multiple treatment cycles on the PCB concentrations, the treated solids 
were recombined and processed two additional times.  The solids recovered from the 
hydrocyclones (sample location L5) and centrifuge (sample location L6) were weighed, 
recombined into a single sample, and mixed with water.  The recombined slurry was processed 
through the BioGenesis Preprocessor and through the Application of Collision Forces, Organic 
Contaminant Oxidation, and Solid/Liquid Separation steps two more times.  The treated solids 
from the second treatment cycle were weighed and sampled (sample locations L7 and L8), and 
the process was repeated for a third treatment cycle (sample locations L9 and L10).  The 
wastewater from the Solid/Liquid Separation steps from the second and third treatment cycles 
was placed in the wastewater tank with the wastewater from the first treatment cycle.  The 
wastewater was mixed by pumping it in a recirculation mode and sampled (sample location 
L11). 
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4.2.2 Analytical Data and Mass Balance Calculations 

Presented in Tables 4-4, 4-5, and 4-6 are summaries of the analytical results and mass balance 
calculations for each of the three validation test runs on the fine-grained sediment (TS-SED-B).  
The untreated sediment (sample location L1) ranged in PCB concentrations from 110 to 177 
mg/kg.   
 
Following one treatment cycle, the treated sediment was sampled as described above in two 
grain size fractions: the hydrocyclone solids (sample location L5), and the centrifuge solids 
(sample location L6).  The analytical results and weights of recovered material for each of these 
fractions are provided in the tables.  The results of the calculations of the mass of recovered 
solids in each fraction, the mass of PCBs in each fraction, and the weighted concentration of the 
combined treated sediment are also provided.  The concentration of PCBs in the hydrocyclone 
fraction (sample location L5) ranged from 16.3 to 21.6 mg/kg.  The concentration of PCBs in the 
centrifuge fraction (sample location L6) ranged from 8.6 to 60 mg/kg.  On average, 
approximately 92% of the solids recovered from the treatment of the fine-grained sediment (TS-
SED-B) were recovered in the hydrocyclones and centrifuge as measured after one treatment 
cycle.  Less than 1% of the solids recovered were in the oversized organics, and approximately 
8% were in the wastewater.  The weighted concentration of all the treated sediment after one 
treatment cycle ranged from 11.5 to 48.4 mg/kg. 
 
After the first treatment cycle, the treated solids from the Solid/Liquid Separation step were 
recombined and processed two additional times, and the mass balance calculations were 
repeated.  The weighted concentration of the whole treated sediment ranged from 18.1 to 25.2 
mg/kg after two treatment cycles, and from 11.3 to 18.4 mg/kg after three treatment cycles. 
 
A comparison of the total solids in the untreated sediment sample to the total solids recovered in 
the treated sediment and wastewater shows a loss of solids of 10 to 31% through the bench-scale 
equipment after the first treatment cycle, and 51 to 60% after three treatment cycles. As 
discussed previously, this is understandable since the bench-scale equipment is run in batch 
mode and there are some residual solids and liquids in the tanks and hoses after each processing  
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Table 4-4 Fine-grained Sediment (TS-SED-B) Validation Test Run 1 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S2-R1  (Woods Pond Sediment) 

Untreated Sediment B-S2-R1-L1-S 177 mg/kg 29% 28.0 27.0 8.1 - 1,437.2 
Calculated Density of Untreated Sediment (Mass of Solids/Total Volume)  1.04 kg/L   

 
Treated Sediment after First Treatment Cycle 

hydrocyclone solids B-S2-R1-L5-S 21.6 mg/kg 65% 3.156 - 2.1 28.2% 44.3 
centrifuge solids B-S2-R1-L6-S 60 mg/kg 58% 8.141 - 4.7 65.0% 283.3 
Totals  48.4 mg/kg (weighted) - 6.8 93.3% 327.6 

Total Solids/PCBs Recovered after One Treatment Cycle5 7.3 - 407.4 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -10.6% - -71.7% 
 
Treated Sediment after Second Treatment Cycle  

hydrocyclone solids B-S2-R1-L7-S 12.9 mg/kg 61% 1.6 - 1.0 20.8% 12.6 
centrifuge solids B-S2-R1-L8-S 29.6 mg/kg 57% 4.8 - 2.7 58.3% 81.0 
Totals 25.2 mg/kg (weighted) - 3.7 79.2% 93.6 

Total Solids/PCBs Recovered after Two Treatment Cycles5  4.7 - 253.1 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -42.3% - -82.4% 
 
Treated Sediment after Third Treatment Cycle 

hydrocyclone solids B-S2-R1-L9-S 11.1 mg/kg 61% 0.587 - 0.4 9.7% 4.0 
centrifuge solids B-S2-R1-L10-S 15.3 mg/kg 60% 3.1 - 1.9 50.5% 28.5 
Totals 14.6 mg/kg (weighted) - 2.2 60.2% 32.4 

Total Solids/PCBs Recovered after Three Treatment Cycles5 3.7 - 271.7 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -54.6% - -81.1% 
 
Waste Streams  

oversized organics B-S2-R1-L2-S 119 mg/kg 14% 0.301 - 0.0 - 5.0 
Wastewater B-S2-R1-L11-A/AF 660 ug/L 4,010 mg/L TSS 355.0 1.4 - 243.3 
Totals  1.5 - 239.3 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Sediment + 1/3 of Total Mass 

of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated Sediment + 2/3 of Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated Sediment + 3/3 of Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Sediment. 
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Table 4-5 Fine-grained Sediment (TS-SED-B) Validation Test Run 2 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S2-R2  (Woods Pond Sediment) 

Untreated Sediment B-S2-R2-L1-S 110 mg/kg 33% 31.2 26.0 10.3 - 1,132.6 
Calculated Density of Untreated Sediment (Mass of Solids/Total Volume)  1.20 kg/L   

 
Treated Sediment after First Treatment Cycle 

hydrocyclone solids B-S2-R2-L5-S 20.2 mg/kg 59% 3.1 - 1.8 23.3% 36.9 
centrifuge solids B-S2-R2-L6-S 8.6 mg/kg 68% 8.0 - 5.4 69.4% 46.8 
Totals  11.5 mg/kg (weighted) - 7.3 92.7% 83.7 

Total Solids/PCBs Recovered after One Treatment Cycle5 7.8 - 263.4 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -23.9% - -76.7% 
 
Treated Sediment after Second Treatment Cycle  

hydrocyclone solids B-S2-R2-L7-S 11.9 mg/kg 58% 1.7 - 1.0 20.7% 11.7 
centrifuge solids B-S2-R2-L8-S 21.5 mg/kg 55% 4.8 - 2.6 55.4% 56.8 
Totals 18.9 mg/kg (weighted) - 3.6 76.1% 68.5 

Total Solids/PCBs Recovered after Two Treatment Cycles5  4.8 - 427.8 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -53.7% - -62.2% 
 
Treated Sediment after Third Treatment Cycle 

hydrocyclone solids B-S2-R2-L9-S 10.7 mg/kg 57% 0.9 - 0.5 12.2% 5.5 
centrifuge solids B-S2-R2-L10-S 11.4 mg/kg 57% 3.5 - 2.0 47.3% 22.7 
Totals 11.3 mg/kg (weighted) - 2.5 59.5% 28.2 

Total Solids/PCBs Recovered after Three Treatment Cycles5 4.2 - 567.3 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Three Treatment Cycles6 -59.1% - -49.9% 
 
Waste Streams  

oversized organics B-S2-R2-L2-S 94 mg/kg 13% 0.219 - 0.0 - 2.7 
Wastewater B-S2-R2-L11-A/AF 1,450 ug/L 4,540 mg/L TSS 369.9 1.7 - 536.4 
Totals  1.7 - 539.0 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Sediment + 1/3 of Total Mass 

of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated Sediment + 2/3 of Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated Sediment + 3/3 of Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Sediment. 
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Table 4-6 Fine-grained Sediment (TS-SED-B) Validation Test Run 3 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S2-R3  (Woods Pond Sediment) 

Untreated Sediment B-S2-R3-L1-S 139 mg/kg 34% 32.0 27.0 10.9 - 1,512.3 
Calculated Density of Untreated Sediment (Mass of Solids/Total Volume)  1.19 kg/L   

 
Treated Sediment after First Treatment Cycle 

hydrocyclone solids B-S2-R3-L5-S 16.3 mg/kg 61% 4.4 - 2.7 35.9% 43.7 
centrifuge solids B-S2-R3-L6-S 43.8 mg/kg 48% 8.3 - 4.0 53.2% 174.5 
Totals  32.7 mg/kg (weighted) - 6.7 89.1% 218.2 

Total Solids/PCBs Recovered after One Treatment Cycle5 7.5 - 316.4 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -31.2% - -79.1% 
 
Treated Sediment after Second Treatment Cycle  

hydrocyclone solids B-S2-R3-L7-S 8.4 mg/kg 66% 3.1 - 2.0 32.5% 17.2 
centrifuge solids B-S2-R3-L8-S 25.7 mg/kg 57% 4.6 - 2.6 41.6% 67.4 
Totals 18.1 mg/kg (weighted) - 4.7 74.1% 84.6 

Total Solids/PCBs Recovered after Two Treatment Cycles5  6.3 - 280.8 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -42.1% - -81.4% 
 
Treated Sediment after Third Treatment Cycle 

hydrocyclone solids B-S2-R3-L9-S 8.6 mg/kg 65% 1.38 - 0.9 16.8% 7.7 
centrifuge solids B-S2-R3-L10-S 22.9 mg/kg 55% 3.6 - 2.0 37.2% 45.3 
Totals 18.4 mg/kg (weighted) - 2.9 54.0% 53.1 

Total Solids/PCBs Recovered after Three Treatment Cycles5 5.3 - 347.4 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Three Treatment Cycles6 -51.0% - -77.0% 
 
Waste Streams  

oversized organics B-S2-R3-L2-S 144 mg/kg 12% 0.524 - 0.1 - 9.1 
Wastewater B-S2-R3-L11-A/AF 720 ug/L 6,030 mg/L TSS 396.3 2.4 - 285.3 
Totals  2.5 - 294.4 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Sediment + 1/3 of Total Mass 

of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated Sediment + 2/3 of Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated Sediment + 3/3 of Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Sediment. 
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step.  This loss of solids is compounded by multiple treatment cycles performed during the 
validation test runs because there were residual solids and liquids in the tanks and hoses after 
each processing step and multiple treatment cycles increases the processing steps.  Since the full-
scale equipment is run in a continuous flow-through mode, there would be no residual solids and 
liquids in the processing tanks and equipment. 
 
A comparison of the total mass of PCBs in the untreated sediment to the total mass of PCBs in 
the treated sediment and the wastewater shows a reduction of PCBs of 72 to 79% after the first 
treatment cycle and 50 to 81% after three treatment cycles.  This reduction is due partially to the 
loss of residual solids and liquids in the tanks and hoses after each processing step and partially 
due to oxidation in the Organic Contaminant Oxidation step. 
 
Samples were collected for PCDD/DF and PCB congener analyses at select locations during the 
validation test runs on the fine-grained sediment (TS-SED-B).  The analytical results for the 
PCDD/DF samples are presented in Table C-2 in Appendix C.  These results indicate that lower 
concentrations of PCDD/DFs were detected in the treated sediment than in the untreated 
sediment; however there is insufficient data to perform mass balance calculations.  The analytical 
results for the PCB congeners are presented in Table C-3 in Appendix C, and the results for the 
total PCB congeners are summarized in Table C-1 in Appendix C with the PCB Aroclor results.  
As shown on Table C-1, the total PCB Aroclor and total PCB congener results agree. 

4.3 Floodplain Soils (TS-SO-A) 

4.3.1 Process Conditions 

Three validation test runs, identified as B–S3–R1, –R2, and –R3, were conducted on the 
floodplain soils (TS-SO-A).  For each validation test run, 20 to 30 liters of untreated soil were 
processed through the BioGenesisSM Soil/Sediment Washing Process (see the process flow 
diagram in Figure 3-3).  The untreated soil was sampled prior to each test run (sample location 
L1).   
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During process optimization testing it was determined that there was little or no sand and gravel 
present in the sample of the floodplain soils (TS-SO-A); therefore, the Attrition 
Scrubbing/Aeration Step was not needed for this material.  Water was added to the untreated soil 
sample in five (5) gallon buckets and mixed to create a slurry.  In order to protect the pump and 
equipment from twigs, leaves, roots, debris, etc. present in the floodplain soils sample, the slurry 
was screened using an 850-micron screen (20 mesh). The organic material recovered on the 
screen (>850 microns), which was considered a waste based on the visual observation of this 
being primarily organic matter, was rinsed on the screen, collected in plastic buckets, weighed, 
and sampled (sample location L2).   
 
The solids and liquids passing through the 850-micron screen were processed through the Bulk 
Organics Removal step.  The BioGenesis Preprocessor and a series of hydrocyclones are used in 
this step to concentrate the solids and remove the light organic materials in an aqueous phase.  
The slurry with the concentrated solids from the underflow of the hydrocyclones was processed 
through the Chemical Addition and Mixing, Application of Collision Forces, and Organic 
Contaminant Oxidation steps. The cleaned solids were then separated from the aqueous phase in 
the Solid/Liquid Separation step.  As mentioned earlier, it was determined during process 
optimization testing that there was very little sand and gravel in the floodplain soils (TS-SO-A), 
so the Solid/Liquid Separation step consisted of hydrocyclones over a 37-micron (400 mesh) 
shaker screen (sample location L5) and a centrifuge (sample location L6).  The recovered solids 
from each unit were weighed and sampled. Wastewater from the Solid/Liquid Separation step 
(hydrocyclones overflow and centrifuge centrate) from the first treatment cycle was combined in 
the wastewater collection tank.  The wastewater was mixed by pumping it in a recirculation 
mode and sampled (sample location L11).   
 
To evaluate the effects of multiple treatment cycles on the PCB concentrations, the treated solids 
were recombined and processed two additional times.  The solids recovered from the 
hydrocyclones (sample location L5) and centrifuge (sample location L6) were weighed, 
recombined into a single sample, and mixed with water.  The recombined slurry was processed 
through the BioGenesis Preprocessor and through the Application of Collision Forces, Organic 
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Contaminant Oxidation, and Solid/Liquid Separation steps two more times.  The treated solids 
from the second treatment cycle were weighed and sampled (sample locations L7 and L8), and 
the process was repeated for a third treatment cycle (sample locations L9 and L10).  Wastewater 
from the second and third treatment cycles was not sampled. 

4.3.2 Analytical Data and Mass Balance Calculations 

Presented in Tables 4-7, 4-8, and 4-9 are summaries of the analytical results and mass balance 
calculations for each of the validation test runs on the floodplain soils (TS-SO-A).  The untreated 
soil (sample location L1) ranged in PCB concentrations from 45 to 55 mg/kg.   
 
Following one treatment cycle, the treated soils were sampled as described above in two grain 
size fractions: the hydrocyclone solids (sample location L5), and the centrifuge solids (sample 
location L6).  The analytical results and weights of recovered material for each of these fractions 
are provided in the tables.  The results of the calculations of the mass of recovered solids in each 
fraction, the mass of PCBs in each fraction, and the weighted concentration of the combined 
treated soil are also provided.  The concentration of PCBs in the hydrocyclone fraction (sample 
location L5) ranged from 4.8 to 6.5 mg/kg.  The concentration of PCBs in the centrifuge fraction 
(sample location L6) ranged from 7.4 to 44 mg/kg.  On average, approximately 88% of the solids 
recovered from the treatment of the floodplain soils (TS-SO-A) were recovered in the 
hydrocyclones and centrifuge as measured after one treatment cycle.  Less than 1% of the solids 
recovered were in the oversized organics, and approximately 12% were in the wastewater.  The 
weighted concentration of all the treated soil after one treatment cycle ranged from 6.8 to 19.2 
mg/kg. 
 
After the first treatment cycle, the treated solids from the Solid/Liquid Separation step were 
recombined and processed two additional times, and the mass balance calculations were 
repeated.  The weighted concentration of the whole treated soil ranged from 5.7 to 12.6 mg/kg 
after two treatment cycles, and from 4.2 to 8.5 mg/kg after three treatment cycles. 
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Table 4-7 Floodplain Soil (TS-SO-A) Validation Test Run 1 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S3-R1  (Floodplain Soils) 

Untreated Soil B-S3-R1-L1-S 55 mg/kg 67% 25.6 20.0 17.2 - 943.4 
Calculated Density of Untreated Soil (Mass of Solids/Total Volume)  1.28 kg/L   

 
Treated Soil after First Treatment Cycle 

hydrocyclone solids B-S3-R1-L5-S 5.4 mg/kg 73% 7.8 - 5.7 54.9% 30.7 
centrifuge solids B-S3-R1-L6-S 40 mg/kg 63% 6.0 - 3.8 36.4% 151.2 
Totals  19.2 mg/kg (weighted) - 9.5 91.3% 181.9 

Total Solids/PCBs Recovered after One Treatment Cycle5 10.4 - 237.4 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -39.5% - -74.8% 
 
Treated Soil after Second Treatment Cycle  

hydrocyclone solids B-S3-R1-L7-S 4.4 mg/kg 70% 5.2 - 3.6 45.8% 16.0 
centrifuge solids B-S3-R1-L8-S 24 mg/kg 64% 3.9 - 2.5 31.4% 59.9 
Totals 12.4 mg/kg (weighted) - 6.1 77.2% 75.9 

Total Solids/PCBs Recovered after Two Treatment Cycles5  7.9 - 186.9 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -53.7% - -80.2% 
 
Treated Soil after Third Treatment Cycle 

hydrocyclone solids B-S3-R1-L9-S 3.9 mg/kg 73% 3.5 - 2.6 37.0% 10.0 
centrifuge solids B-S3-R1-L10-S 15 mg/kg 65% 2.5 - 1.6 23.6% 24.4 
Totals 8.2 mg/kg (weighted) - 4.2 60.6% 34.3 

Total Solids/PCBs Recovered after Three Treatment Cycles5 6.9 - 200.8 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Three Treatment Cycles6 -59.8% - -78.7% 
 
Waste Streams  

oversized organics B-S3-R1-L2-S 96 mg/kg 13% 0.053 - 0.0 - 0.7 
Wastewater B-S3-R1-L11-A/AF 280 ug/L 4,590 mg/L TSS 195.8 0.9 - 54.8 
Totals  0.9 - 55.5 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Soil + Total Mass of 

Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated soil + 2 times the Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated soil + 3 times the Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Soil. 
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Table 4-8 Floodplain Soils (TS-SO-A) Validation Test Run 2 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S3-R2  (Floodplain Soils) 

Untreated Soil B-S3-R2-L1-S 45 mg/kg 66% 37.6 30.0 24.8 - 1,116.7 
Calculated Density of Untreated Soil (Mass of Solids/Total Volume)  1.25 kg/L   

 
Treated Soil after First Treatment Cycle 

hydrocyclone solids B-S3-R2-L5-S 4.8 mg/kg 77% 13.6 - 10.5 56.2% 50.3 
centrifuge solids B-S3-R2-L6-S 44 mg/kg 63% 7.8 - 4.9 26.4% 216.2 
Totals  17.3 mg/kg (weighted) - 15.4 82.6% 266.5 

Total Solids/PCBs Recovered after One Treatment Cycle5 18.6 - 307.4 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -24.9% - -72.5% 
 
Treated Soil after Second Treatment Cycle  

hydrocyclone solids B-S3-R2-L7-S 2.6 mg/kg 75% 9.9 - 7.4 42.1% 19.3 
centrifuge solids B-S3-R2-L8-S 12 mg/kg 69% 5.4 - 3.7 21.1% 44.7 
Totals 5.7 mg/kg (weighted) - 11.2 63.2% 64.0 

Total Solids/PCBs Recovered after Two Treatment Cycles5  17.6 - 145.9 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -28.9% - -86.9% 
 
Treated Soil after Third Treatment Cycle 

hydrocyclone solids B-S3-R2-L9-S 2.6 mg/kg 76% 8.1 - 6.2 32.3% 16.0 
centrifuge solids B-S3-R2-L10-S 7.3 mg/kg 70% 4.5 - 3.2 16.5% 23.0 
Totals 4.2 mg/kg (weighted) - 9.3 48.9% 39.0 

Total Solids/PCBs Recovered after Three Treatment Cycles5 19.0 - 161.8 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Three Treatment Cycles6 -23.3% - -85.5% 
 
Waste Streams  

oversized organics B-S3-R2-L2-S 60 mg/kg 13% 0.064 - 0.0 - 0.5 
Wastewater B-S3-R2-L11-A/AF 160 ug/L 12,800 mg/L TSS 252.8 3.2 - 40.4 
Totals  3.2 - 40.9 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Soil + Total Mass of 

Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated soil + 2 times the Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated soil + 3 times the Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Soil. 
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Table 4-9 Floodplain Soils (TS-SO-A) Validation Test Run 3 

  Sample ID PCB 
Concentration1 

Percent 
Solids1 

Total 
Weight1 

(kg) 

Total 
Volume1 

(L) 

Mass of 
Solids2 

(kg) 

Percent of 
Recovered 

Solids3 

Mass of 
PCBs4 
(mg) 

Run B-S3-R3  (Floodplain Soils) 

Untreated Soil B-S3-R3-L1-S 50 mg/kg 67% 31.5 26.0 21.1 - 1,055.3 
Calculated Density of Untreated Soil (Mass of Solids/Total Volume)  1.21 kg/L   

 
Treated Soil after First Treatment Cycle 

hydrocyclone solids B-S3-R3-L5-S 6.5 mg/kg 78% 12.2 - 9.5 65.0% 61.9 
centrifuge solids B-S3-R3-L6-S 7.4 mg/kg 63% 5.9 - 3.7 25.4% 27.5 
Totals  6.8 mg/kg (weighted) - 13.2 90.4% 89.4 

Total Solids/PCBs Recovered after One Treatment Cycle5 14.6 - 140.4 
Amount of Solids/PCBs Lost (-) Across Bench Equipment after One Treatment Cycle6 -30.6% - -86.7% 
 
Treated Soil after Second Treatment Cycle  

hydrocyclone solids B-S3-R3-L7-S 4.2 mg/kg 76% 9.0 - 6.8 58.2% 28.7 
centrifuge solids B-S3-R3-L8-S 40 mg/kg 51% 4.1 - 2.1 17.8% 83.6 
Totals 12.6 mg/kg (weighted) - 8.9 76.0% 112.4 

Total Solids/PCBs Recovered after Two Treatment Cycles5  11.7 - 214.5 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Two Treatment Cycles6 -52.7% - -80.8% 
 
Treated Soil after Third Treatment Cycle 

hydrocyclone solids B-S3-R3-L9-S 3.1 mg/kg 76% 7.6 - 5.8 48.1% 17.9 
centrifuge solids B-S3-R3-L10-S 24 mg/kg 59% 3.4 - 2.0 16.7% 48.1 
Totals 8.5 mg/kg (weighted) - 7.8 64.8% 66.0 

Total Solids/PCBs Recovered after Three Treatment Cycles5 12.0 - 219.2 
Estimated Amount of Solids/PCBs Lost (-) Across Bench Equipment after Three Treatment Cycles6 -51.6% - -80.4% 
 
Waste Streams  

oversized organics B-S3-R3-L2-S 86 mg/kg 19% 0.063 - 0.0 - 1.0 
Wastewater B-S3-R3-L11-A/AF 200 ug/L 5,580 mg/L TSS 250.1 1.4 - 50.0 
Totals  1.4 - 51.0 
Notes: 

1.  Measured value (not calculated). 
2.  Mass of Solids = Total Weight x Percent Solids, or Total Volume x TSS. 
3.   Percent of Solids Recovered = Mass of solids/Total Mass of solids recovered after treatment cycle. 
4.  Mass of PCBs = PCB concentration x Mass of Solids. 
5.  Total Mass of Solids/PCBs Recovered after One Treatment Cycle = Sum of Mass of Solids/PCBS in Treated Soil + Total Mass of 

Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Two Treatment Cycles = Sum of Mass of Solids/PCBS in 
Treated soil + 2 times the Total Mass of Solids/PCBs in Waste Streams.  Total Mass of Solids/PCBs Recovered after Three Treatment 
Cycles = Sum of Mass of Solids/PCBs in Treated soil + 3 times the Total Mass of Solids/PCBs in Waste Streams. 

6. Amount of Solids/PCBs Lost Across Bench Equip. = (Total Solids/PCBs Recovered after Treatment cycle - Mass of Solids/PCBs in 
Untreated Sediment) divided by Mass of Solids/PCBs in Untreated Soil. 
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A comparison of the total solids in the untreated soil sample to the total solids recovered in the 
treated soil and wastewater shows a loss of solids of 25 to 40% through the bench-scale 
equipment after one treatment cycle and an estimated 23 to 60% after three treatment cycles.  As 
discussed previously, this is understandable since the bench-scale equipment is run in batch 
mode and there are some residual solids and liquids in the tanks and hoses after each processing 
step. This loss of solids is compounded by multiple treatment cycles performed during the 
validation test runs because there were residual solids and liquids in the tanks and hoses after 
each processing step and multiple treatment cycles increases the processing steps.  Since the full-
scale equipment is run in a continuous flow-through mode, there would be no residual solids and 
liquids in the processing tanks and equipment. 
 
A comparison of the total mass of PCBs in the untreated soil to the total mass of PCBs in the 
treated soil and the wastewater shows a reduction of PCBs of 73 to 87% after the first treatment 
cycle and an estimated 79 to 86% after three treatment cycles.  This reduction is due partially to 
the loss of residual solids and liquids in the tanks and hoses and partially due to oxidation in the 
Organic Contaminant Oxidation step. 
 
Samples were collected for PCDD/DF and PCB congener analyses at select locations during the 
validation test runs on the floodplain soils (TS-SO-A).  The analytical results for these samples 
are presented in Table C-2 in Appendix C.  These results indicate that lower concentrations of 
PCDD/DFs were detected in the treated soil than in the untreated soil; however there is 
insufficient data to perform mass balance calculations. The analytical results for the PCB 
congeners are presented in Table C-3 in Appendix C, and the results for the total PCB congeners 
are summarized in Table C-1 in Appendix C with the PCB Aroclor results.  As shown on Table 
C-1, the total PCB Aroclor and total PCB congener results agree. 

4.4 Summary of Results 

The results of the validation test runs of the BioGenesisSM Soil/Sediment Washing Process on the 
soils/sediment from the Rest-of-River area showed reproducible reductions in PCB 
concentrations after one treatment cycle.  Additional treatment cycles can produce further 
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reductions in PCB concentrations. A summary of the validation test run results are provided in 
Table 4-10.  
 

Table 4-10 Summary of Validation Test Runs 

Weighted PCB Concentrations 
in Treated Soil/Sediment 

Average Distribution of Recovered Solids 
after One Treatment Cycle1 PCB 

Concentrations 
in Untreated 
Soil/Sediment 

After One 
Treatment 

Cycle 

After Two 
Treatment 

Cycles 

After Three 
Treatment 

Cycles 

 Solids in the Treated 
Soil/Sediment  

 Solids in the Waste 
Streams  

Type of 
Material 

mg/kg mg/kg mg/kg mg/kg  %   %  
62.6 12.5 8.4 4.6 > 75 microns 92.3% 
to to to to < 75 microns 6.9% 

Coarse-grained 
Sediment 

(TS-SED-A) 80 29.7 27.3 21.8 Total 99.2% 
Wastewater 0.8% 

110 11.5 18.1 11.3 Organics 0.2% 
to to to to Wastewater 8.1% 

Fine-grained 
Sediment 

(TS-SED-B) 177 48.4 25.2 18.4 
Total 91.7% 

Total 8.3% 
45 6.8 5.7 4.2 Organics 0.1% 
to to to to Wastewater 11.9% Floodplain Soils 

(TS-SO-A) 55 19.2 12.6 8.5 
Total 88.1% 

Total 11.9% 
Notes:   
1.  The “Average Distribution of Recovered Solids” values are averages of data from the three validation runs.  See Tables 4-1 through 4-9 for 
calculations on each validation run. 
 
The amount of solids recovered in the treated soil/sediment is related to the grain-size 
distribution of the untreated soil/sediment.  As shown in Table 4-10, for the coarse-grained 
sediment (TS-SED-A), on average 99% of the recovered solids were in the treated sediment and 
less than 1% were in the wastewater and waste oversized material after one treatment cycle.  
This is compared to the fine-grained sediment (TS-SED-B), where on average 92% of the 
recovered solids were in the treated sediment and 8% were in the wastewater and waste 
oversized material, and the floodplain soils (TS-SO-A), where approximately 88% of the 
recovered solids were in the treated solids and 12% were in the wastewater and waste oversized 
material.  
 
A review of the results of treatment on the silts and clays (hydrocyclone solids and centrifuge 
solids) indicates that lower concentrations were achieved when treating the fine-grained 
sediment (TS-SED-B) and floodplain soils (TS-SO-A) than was achieved on the silts and clays in 
the coarse-grained sediment (TS-SED-A).  (See Tables 4-1 through 4-9 for the analytical results 
of the individual fractions from the hydrocyclones and centrifuge).  The explanation for this 
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difference is in the amount of sand in the coarse-grained sediment (TS-SED-A) that was 
processed through the Application of Collision Forces step, specifically the BioGenesis Collision 
Chamber.  The distribution of sand/silt/clay in the soil/sediment treated in the BioGenesis 
Collision Chamber, as measured at the Collision Chamber outlet, is represented in Figure 4-1.  
This shows that the majority of the coarse-grained sediment (TS-SED-A) treated in the Collision 
Chamber is sand with smaller amounts of silt and clay, while the majority of fine-grained 
sediment (TS-SED-B) and floodplain soils (TS-SO-A) that was treated in the Collision Chamber 
is silt and clay with very little sand.  Treatment in the Collision Chamber is achieved through 
impact forces created by accelerating individual soil/sediment particles against a renewable 
surface.  The amount of impact forces applied to an individual soil/sediment particle is related to 
the particle’s mass.  In general, larger particles absorb more impact forces than smaller particles. 
Thus, the sand in the coarse-grained sediment (SED-A) absorbed a significant portion of the 
energy in the Collision Chamber leaving less energy for cleaning the finer grained material (silts 
and clays).  In the fine-grained sediment (TS-SED-A) and the floodplain soil (TS-SO-A), there 
was little or no sand so the full effect of the Collision Chamber is focused on the silts/clays.   
 
Since the amount of silts and clays in the coarse-grained sediment (TS-SED-A) is very low 
(approximately 7% of the recovered solids), additional treatment of these fines was not pursued 
during the bench-scale treatability study.  The impact of this higher concentration fraction on the 
weighted concentration of the recombined treated sediment is relatively low.  Additional 
treatment of this fraction could be achieved, if desired, by removing the sand fraction after the 
Collision Chamber and then processing the silts and clays in a second Collision Chamber.  
Similar reductions in concentrations to those observed in treating the fine-grained sediment (TS-
SED-B) and floodplain soils (TS-SO-A) would be expected.  
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Figure 4-1 Comparison of Grain Size Data for Material Processed Through the BioGenesis 

Collision Chamber 
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5 Full-Scale Facility  

The BioGenesisSM Soil/Sediment Washing Process can reduce PCB concentrations in the 
soils/sediment from the Rest-of-River site.  Based on the results of the bench-scale treatability 
study and conversations with GE and ARCADIS, BioGenesis has prepared a conceptual plan and 
cost estimate for the treatment of soil/sediment from the Rest-of-River site using one treatment 
cycle through the BioGenesisSM Soil/Sediment Washing Technology.  Implemented at full-scale, 
the treatment facility would follow the general flow schematic illustrated in Figure 5-1.   
 

 
Figure 5-1 Full-Scale BioGenesis Soil/Sediment Washing Facility 
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As discussed earlier, certain process steps would result in little or no recovered material for the 
fine-grained sediment (TS-SED-B) and the floodplain soils (TS-SO-A); however, these process 
steps would be installed to treat the coarse-grained sediment and could be bypassed during 
treatment of the fine-grained sediment and floodplain soils if these were segregated as separate 
feed materials.  In addition, since there are very little fines in the coarse-grain sediment (TS-
SED-A), only one pass through the BioGenesis Collision Chamber has been included. 
 
To provide a range of estimated treatment costs, two removal scenarios were considered: a 
minimum removal scenario and a maximum removal scenario.  The volumes of soil/sediment to 
be treated using the BioGenesisSM Soil/Sediment Washing Process under these two scenarios and 
the schedule for excavating these volumes are presented in Table 5-1. 
 
Under the minimum removal scenario, a total of approximately 217,600 cubic yards (cy) of 
soil/sediment from the Housatonic Rest-of-River area river bottom and floodplain would be 
treated over an 8.1-year period.  To match these potential removal rates, a 20-cy/hr treatment 
facility would be constructed.  An estimated budgetary capital cost for the facility is provided in 
Table 5-2.  The estimated budgetary operating cost and labor hours by labor category for the 
minimum removal project are presented in Table 5-3. 
 
Under the maximum removal scenario, a total of approximately 3,325,900 cy of soil/sediment 
from the Housatonic Rest-of-River area river bottom and floodplain would be treated over a 
51.5-year period.  To match these potential removal rates, a 40-cy/hr treatment facility would be 
constructed.  An estimated budgetary capital cost for the facility is provided in Table 5-4.  The 
estimated budgetary operating cost and labor hours by labor category for the maximum removal 
project are presented in Table 5-5. 
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Table 5-1 Estimated Project Volumes and Schedules 

  MINIMUM REMOVAL PROJECT 

Location 

Coarse-
grained 

Sediment 
(SED-A) 

Fine-grained 
Sediment 
(SED-B) 

Flood Plain 
Soils 

(SO-A) 
Totals Duration 

  (cy) (cy) (cy) (cy) (years) 
Reach 5A  188,688   -   14,501   203,189  7.5 

TSCA Material  45,600   -   4,104      
Non-TSCA Material  143,088   -   10,397      

Reach 5B and 5C  11,713   -   1,471   13,184  0.4 
TSCA Material  -   -   1,300      
Non-TSCA Material  11,713   -   172      

Reach 6 (Woods Pond) & Reach 7   -   -   4,669   4,669  0.2 
TSCA Material  -   -   139      
Non-TSCA Material  -   -   4,530      

Totals  200,401   -   20,641   221,042  8.1 
      
  MAXIMUM REMOVAL PROJECT 

Location 

Coarse 
Grained 
Sediment 
(SED-A) 

Fine 
Grained 
Sediment 
(SED-B) 

Flood Plain 
Soils 

(SO-A) 
Totals Duration 

  (cy) (cy) (cy) (cy) (years) 
Reach 5A  349,488   -   270,736   620,224  11.5 

TSCA Material  127,200   -   57,832      
Non-TSCA Material  222,288   -   212,904      

Reach 5B  195,313   -   134,787   330,100  6.5 
TSCA Material  18,000   -   20,619      
Non-TSCA Material  177,313   -   114,168      

Reach 5C & Backwaters  334,800   464,640   122,245   921,685  9.6 
TSCA Material  148,800   86,400   49,735      
Non-TSCA Material  186,000   378,240   72,509      

Reach 6 (Woods Pond)  -   693,168   8,460   701,628  4.2 
TSCA Material  -   237,600   2,766      
Non-TSCA Material  -   455,568   5,694      

Plant Downtime  -   -   -   -  6.6 
Reach 7 (inc. Impoundments)  -   103,200   146,582   249,782  4.4 

TSCA Material  -   -   -      
Non-TSCA Material  -   103,200   146,582      

Reach 8 (Rising Pond)  -   561,600   -   561,600  8.7 
TSCA Material  -   22,800   -      
Non-TSCA Material  -   538,800   -      

Totals  879,601   1,822,608   682,809   3,385,018  51.5 
Notes: 
1.  Removal volumes and duration provided by ARCADIS on March 11, 2008. 
2.  Sediment and floodplain soil volumes include a 20% bulking factor.   
3.  The duration is presented in terms of construction years.  One construction year includes 9 months at 22 days per month. 
4.  Area 5C and the backwaters will operate concurrently. 
5.  Downtime includes time when backfill will be performed after excavation is entirely complete and no new materials will be excavated and 

treated until operations progress in the next reach.   
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Table 5-2 Estimated Capital Cost Breakdown - 20 cy/hr Facility 

Cost Component Quantity Unit Cost Total Cost ($) 

Upfront Storage       
  Storage Cells (precast concrete) 150  $1,000   $150,000  
Screening Facilities       
  Screening Equipment 1  $110,000   $110,000  
  Transfer Pumps 2  $9,000   $18,000  
  Attrition Scrubbing 2  $64,000   $128,000  
  Aeration/Flotation Unit 1  $90,000   $90,000  
Preprocessing Facilities       
  Mix Tanks 1  $24,000   $24,000  
  Mixers 2  $15,000   $30,000  
  Preprocessors (1skid w/1+1) 1  $68,000   $68,000  
  Blaster Pump (350 Hp) 1  $94,000   $94,000  
Prewash Cyclone Facilities       
  Mix Tanks 1  $24,000   $24,000  
  Mixers 2  $15,000   $30,000  
  Feed Pump 1  $9,000   $9,000  
  Cyclone/Shaker Screen 1  $75,000   $75,000  
Preprocessing Facilities       
  Mix Tanks 1  $24,000   $24,000  
  Mixers 2  $15,000   $30,000  
  Preprocessors (1skid w/1+1) 1  $68,000   $68,000  
  Blaster Pump (350 Hp) 1  $94,000   $94,000  
Collision Facilities       
  Surge Tank 1  $24,000   $24,000  
  Mixers 2  $15,000   $30,000  
  Collision Chamber 1  $410,000   $410,000  
  Blaster Pump (350 Hp) 1  $94,000   $94,000  
Cav/Ox Facilities       
  Mix Tank 1  $24,000   $24,000  
  Mixers 2  $15,000   $30,000  
  Cav/Ox Units 4  $61,000   $244,000  
Liquid/Solid Separation       
  Hydrocyclone unit (tanks, pumps, screeners, mixers) 1  $190,000   $190,000  
  Mix Tank 1  $24,000   $24,000  
  Mixers 2  $15,000   $30,000  
  Centrifuges 1  $340,000   $340,000  
Wastewater Treatment       
  Centrifuges 1  $340,000   $340,000  
  Tank  1  $24,000   $24,000  
  Mixers 2  $15,000   $30,000  
  Clarifier Feed Pumps 2  $8,000   $16,000  
  Solids Contact Clarifier 1  $75,000   $75,000  
  Sludge Blowdown Pumps 1  $11,000   $11,000  
  Thickening Tank w/Rake 1  $38,000   $38,000  
  Chemical Modifier Feed Tank 1  $2,000   $2,000  
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Table 5-2 Estimated Capital Cost Breakdown - 20 cy/hr Facility 
(continued) 

Cost Component Quantity Unit Cost Total Cost ($) 

Wastewater Treatment (continued)       
  Chemical Feed Pump 1  $1,000   $1,000  
  Press Feed Pumps 1  $11,000   $11,000  
  Filter Press 1  $375,000   $375,000  
  Filtrate Tank 1  $2,000   $2,000  
  Filtrate Return Pumps 1  $2,000   $2,000  
  Clarifier Overflow Tank  1  $1,000   $1,000  
  Mixers 2  $4,000   $8,000  
  Pressure Filters 1  $90,000   $90,000  
  Filter Feed pumps 2  $9,000   $18,000  
  Filter Backwash Pumps 1  $8,000   $8,000  
  Effluent Pumps 2  $8,000   $16,000  
Chemical Feed Systems       
  Surfactant Tank 1  $3,000   $3,000  
  Mixer 1  $2,000   $2,000  
  Surfactant Feed Pumps 2  $1,000   $2,000  
  Defoamer Feed Pumps 2  $1,000   $2,000  
  Peroxide Storage Tank 1  $7,000   $7,000  
  Peroxide Feed Pumps 4  $1,000   $4,000  
  Polyblend Unit 1  $6,000   $6,000  
Treated Sediment Storage      
  Storage Cells (precast concrete walls) 150  $1,000   $150,000  
  Transfer Conveyor to Storage 1  $35,000   $35,000  
  Stacker Conveyor (into storage area) 1  $25,000   $25,000  
Plant Air Compressor 1  $20,000   $20,000  
  Equipment Capital Cost      $3,830,000  
Engineering and Installation Costs       
  Engineering/Procurement 15%    $574,500  
  Equipment Installation 20%    $766,000  
  Mechanical 20%    $766,000  
  Electrical and Instrumentation 20%    $766,000  
  Subtotal Equipment and Installation Costs      $6,702,500  
  Profit 20%    $1,340,500  
  Contingency 25%    $1,675,625  
Total Capital Cost      $9,718,625  
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Table 5-3 Operations Cost Estimate - Minimum Removal Project 

  Reach 5A Reach 5B 
Reach 6 

(Woods Pond) 
& Reach 7 

TOTALS 

Removal Volumes         
Coarse Grained Sediment (cy)  188,688   11,713  0  200,401  
Fine Grained Sediment (cy)  0  0 0 0 
Floodplain Soils (cy)  14,501   1,471   4,669   20,641  

Total Removal Volume (cy)  203,189   13,184   4,669   221,042  
Operational Schedule         

Duration (years)  7.5   0.4   0.2   8.1  
Total Months  67.5   3.6   1.8   72.9  
Total Operating Hours  10,544   729   602   11,874  

Processing Rates         
Monthly Processing Rate (cy/month)  2,653   3,433   5,642   2,766  
Daily Processing Rate (cy/day)  121   156   256   126  
Operator hours  52,718   3,643   3,010   59,370  
Laborer hours  21,087   1,457   1,204   23,748  
Total Project Hours  115,979   7,730   5,766   129,474  

Plant Labor Costs  $4,777,523   $332,096   $242,540   $5,352,159  
Utility Costs         

Power Costs  $1,726,506   $119,315   $98,565   $1,944,386  
Water Costs  $167,930   $11,742   $10,775   $190,447  
Wastewater Costs  $0  $0  $0  $0 

Waste Disposal Costs         
Oversized Debris T&D  $458,798   $28,641   $1,307   $488,746  
WWTP TSCA Sludge T&D  $566,658   $50,463   $5,405   $622,526  
WWTP Non TSCA T&D  $764,441   $50,584   $79,955   $894,980  

Chemical Costs  $4,581,061   $316,148   $259,770   $5,156,978  
Overhead Costs  $4,178,642   $230,590   $122,944   $4,532,177  
Subtotal Operating Costs  $17,221,558   $1,139,580   $821,261   $19,182,400  

Profit  $3,444,312   $227,916   $164,252   $3,836,480  
Contingency  $4,305,390   $284,895   $205,315   $4,795,600  

Total Operating Costs  $24,971,260   $1,652,391   $1,190,829   $27,814,480  
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Table 5-4 Estimated Capital Cost Breakdown - 40 cy/hr Facility 

Cost Component Quantity Unit Cost Total Cost ($) 

Upfront Storage       
  Storage Cells (precast concrete) 150  $1,000   $150,000  
Screening Facilities       
  Screening Equipment 1  $150,000   $150,000  
  Transfer Pumps 2  $12,000   $24,000  
  Attrition Scrubbing 2  $85,000   $170,000  
  Aeration/Flotation Unit 1  $120,000   $120,000  
Preprocessing Facilities       
  Mix Tanks 1  $32,000   $32,000  
  Mixers 2  $19,400   $38,800  
  Preprocessors (1skid w/1+1) 1  $91,000   $91,000  
  Blaster Pump (350 Hp) 1  $125,000   $125,000  
Prewash Cyclone Facilities       
  Mix Tanks 1  $32,000   $32,000  
  Mixers 2  $19,400   $38,800  
  Feed Pump 1  $12,000   $12,000  
  Cyclone/Shaker Screen 1  $100,000   $100,000  
Preprocessing Facilities       
  Mix Tanks 1  $32,000   $32,000  
  Mixers 2  $19,400   $38,800  
  Preprocessors (1skid w/1+1) 1  $91,000   $91,000  
  Blaster Pump (350 Hp) 1  $125,000   $125,000  
Collision Facilities       
  Surge Tank 1  $32,000   $32,000  
  Mixers 2  $19,400   $38,800  
  Collision Chamber 1  $540,000   $540,000  
  Blaster Pump (350 Hp) 1  $125,000   $125,000  
Cav/Ox Facilities       
  Mix Tank 1  $32,000   $32,000  
  Mixers 2  $19,400   $38,800  
  Cav/Ox Units 4  $81,000   $324,000  
Liquid/Solid Separation       
  Hydrocyclone unit (tanks, pumps, screeners, mixers) 1  $250,000   $250,000  
  Mix Tank 1  $32,000   $32,000  
  Mixers 2  $19,400   $38,800  
  Centrifuges 1  $450,000   $450,000  
Wastewater Treatment       
  Centrifuges 1  $450,000   $450,000  
  Tank  1  $32,000   $32,000  
  Mixers 2  $19,400   $38,800  
  Clarifier Feed Pumps 2  $10,000   $20,000  
  Solids Contact Clarifier 1  $100,000   $100,000  
  Sludge Blowdown Pumps 1  $15,000   $15,000  
  Thickening Tank w/Rake 1  $50,000   $50,000  
  Chemical Modifier Feed Tank 1  $3,000   $3,000  
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Table 5-4 Estimated Capital Cost Breakdown - 40 cy/hr Facility 
(continued) 

Cost Component Quantity Unit Cost Total Cost ($) 

Wastewater Treatment (continued)       
  Chemical Feed Pump 1  $1,500   $1,500  
  Press Feed Pumps 1  $15,000   $15,000  
  Filter Press 1  $500,000   $500,000  
  Filtrate Tank 1  $3,000   $3,000  
  Filtrate Return Pumps 1  $3,000   $3,000  
  Clarifier Overflow Tank  1  $1,000   $1,000  
  Mixers 2  $5,000   $10,000  
  Pressure Filters 1  $125,000   $125,000  
  Filter Feed pumps 2  $12,000   $24,000  
  Filter Backwash Pumps 1  $10,000   $10,000  
  Effluent Pumps 2  $10,000   $20,000  
Chemical Feed Systems       
  Surfactant Tank 1  $4,500   $4,500  
  Mixer 1  $2,500   $2,500  
  Surfactant Feed Pumps 2  $1,560   $3,120  
  Defoamer Feed Pumps 2  $1,560   $3,120  
  Peroxide Storage Tank 1  $9,000   $9,000  
  Peroxide Feed Pumps 4  $1,560   $6,240  
  Polyblend Unit 1  $8,000   $8,000  
Treated Sediment Storage       
  Storage Cells (precast concrete walls) 150  $1,000   $150,000  
  Transfer Conveyor to Storage 1  $35,000   $35,000  
  Stacker Conveyor (into storage area) 1  $25,000   $25,000  
Plant Air Compressor 1  $30,000   $30,000  
  Equipment Capital Cost      $4,969,580  
Engineering and Installation Costs       
  Engineering/Procurement 15%    $745,437  
  Equipment Installation 20%    $993,916  
  Mechanical 20%    $993,916  
  Electrical and Instrumentation 20%    $993,916  
  Subtotal Equipment and Installation Costs      $8,696,765  
  Profit 20%    $1,739,353  
  Contingency 25%    $2,174,191  
Total Capital Cost      $12,610,309  
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Table 5-5 Operations Cost Estimate - Maximum Removal Project 

  Reach 5A Reach 5B Reach 5C & 
Backwaters 

Reach 6 
(Woods Pond) 

Removal Volumes         
Coarse Grained Sediment (cy)  349,488   195,313   334,800  0 
Fine Grained Sediment (cy)  0  0  464,640   693,168  
Floodplain Soils (cy)  270,736   134,787   122,245   8,460  

Total Removal Volume (cy)  620,224   330,100   921,685   701,628  
Operational Schedule         

Duration (years)  11.5   6.5   9.6   4.2  
Total Months  103.5   58.5   86.4   37.8  
Total Operating Hours  25,502   13,256   28,892   20,518  

Processing Rates         
Monthly Processing Rate (cy/month)  8,330   7,622   11,335   18,311  
Daily Processing Rate (cy/day)  379   346   515   796  

Plant Labor Hours by Category         
Plant Manager hours  18,216   10,296   15,206   6,653  
Engineer hours  18,216   10,296   15,206   6,653  
Clerk hours  18,216   10,296   15,206   6,653  
Shift Supervisor hours  25,502   13,256   28,892   20,518  
Operator hours  178,517   92,793   202,245   143,625  
Laborer hours  51,005   26,512   57,784   41,036  
Total Project Hours  309,672   163,449   334,541   225,137  

Plant Labor Costs  $14,254,020  $7,356,210   $14,289,739   $9,924,454  
Utility Costs         

Power Costs  $5,285,182   $2,747,228   $5,987,684   $4,252,169  
Water Costs  $873,828   $450,230   $805,326   $444,162  
Wastewater Costs  $0  $0  $0  $0 

Waste Disposal Costs         
Oversized Debris T&D  $918,072   $508,445   $1,449,775   $910,419  
WWTP TSCA Sludge T&D  $3,381,751   $961,393   $4,307,640   $2,987,591  
WWTP Non TSCA T&D  $4,660,245   $2,734,957   $4,119,053   $2,610,679  

Chemical Costs  $16,190,471   $8,373,559   $18,390,944   $12,998,201  
Overhead Costs  $8,165,736   $4,545,375   $7,055,688   $3,531,320  
Subtotal Operating Costs  $53,729,306   $27,677,397   $56,405,850   $37,658,994  

Profit  $10,745,861   $5,535,479   $11,281,170   $7,531,799  
Contingency  $13,432,326   $6,919,349   $14,101,462   $9,414,749  

Total Operating Costs  $77,907,493   $40,132,226   $81,788,482   $54,605,542  
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Table 5-5 Operations Cost Estimate - Maximum Removal Project 
(continued) 

  Plant 
Downtime 

Reach 7 (inc. 
Impoundments) 

Reach 8 
(Rising Pond) TOTALS 

Removal Volumes         
Coarse Grained Sediment (cy) 0 0 0 879,601 
Fine Grained Sediment (cy) 0 103,200 561,600 1,822,608 
Floodplain Soils (cy) 0 146,582 0 682,809 

Total Removal Volume (cy) 0 249,782 561,600 3,385,018 
Operational Schedule         

Duration (years) 6.6 4.4 8.7 51.5 
Total Months 0 39.6 78.3 404.1 
Total Operating Hours 0 12,371 16,365 116,904 

Processing Rates         
Monthly Processing Rate (cy/month) 0 10,584 6,972 9,761 
Daily Processing Rate (cy/day) 0 481 317 442 

Plant Labor Hours by Category         
Plant Manager hours 0 6,970 13,781 71,122 
Engineer hours 0 6,970 13,781 71,122 
Clerk hours 0 6,970 13,781 71,122 
Shift Supervisor hours 0 12,371 16,365 116,904 
Operator hours 0 86,597 114,553 818,330 
Laborer hours 0 24,742 32,729 233,808 
Total Project Hours 0 144,619 204,989 1,382,407 

Plant Labor Costs $0 $6,163,141 $9,012,697 $61,000,262 
Utility Costs         

Power Costs $0 $2,563,806 $3,391,462 $24,227,530 
Water Costs $0 $401,493 $344,039 $3,319,078 
Wastewater Costs  $0  $0  $0  $0 

Waste Disposal Costs         
Oversized Debris T&D $0 $176,235 $735,696 $4,698,642 
WWTP TSCA Sludge T&D $0 $0  $276,382  $11,914,757 
WWTP Non TSCA T&D $0 3,155,811 $2,968,788 $20,249,533 

Chemical Costs $0 $7,870,868 $10,251,095 $74,075,138 
Overhead Costs $0 $3,195,225 $6,000,479 $32,493,822 
Subtotal Operating Costs $0 $23,526,579 $32,980,637 $231,978,763 

Profit $0 $4,705,316 $6,596,127 $46,395,753 
Contingency $0 $5,881,645 $8,245,159 $57,994,691 

Total Operating Costs $0 $34,113,539 $47,821,924 $336,369,206 
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A summary of the total costs for treatment of the soil/sediment from the Rest-of-River area under 
each potential removal scenario are provided below: 
 

  Minimum Maximum  
  Removal Project Removal Project 
 
Removal Volumes 
 Coarse-grained sediment (TS-SED-A) 200,401 cy 879,601 cy 
 Fine-grained sediment (TS-SED-B) 0 cy 1,822,608 cy 
 Floodplain soils (TS-SO-A) 20,641 cy 682,809 cy 
 Total 221,042 cy 3,385,018 cy 
 
Capital Costs $ 9,718,625 $ 12,610,309 
Operating Costs $ 27,814,480 $ 336,369,206 
Total Costs $ 37,533,105 $ 348,979,515 
 
Unit Operating costs  
 Coarse-grained sediment (TS-SED-A) $ 107.55/cy $ 67.91/cy 
 Fine-grained sediment (TS-SED-B) (none) $ 81.13/cy 
 Floodplain soils (TS-SO-A) $ 303.30/cy $ 188.58/cy 
 Average cost (weighted) $ 125.83/cy $ 99.37/cy 

 
The following assumptions were used in developing these costs estimates: 
 

• Costs include a 25% contingency on the capital costs and operating costs. 
• Cost estimates have been prepared to provide budgetary planning costs.  The accuracy of 

the estimates is +30%, -15%.   
• Costs are based on current (2008) costs.  No provision is made for price inflation during 

the life of the project. 
• Capital costs do not include costs for land or a building.  A constructed prefab metal 

building for the process facility could cost an estimated $ 3,000,000. 
• Soil/sediment will be delivered to the facility with the following characteristics: 

• Coarse-grained sediment with a density of 1.54 tons/cy and a solids content of 80.7% 
solids by weight. 

• Fine-grained sediment with a density of 0.96 tons/cy and a solids content of 30.6% 
solids by weight. 
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• Floodplain soils with a density of 1.02 tons/cy and a solids content of 67.1%. 
• If the material is dewatered prior to delivery to the facility, it is assumed that no 

stabilization chemicals will be used to dewater the soil/sediment.  Costs have been 
included to prepare the dewatered soil/sediment for treatment by the BioGenesis 
Soil/Sediment Washing Process. 

• In order to process the excavated soil/sediment through the BioGenesis Soil/Sediment 
Washing Process, water will be added throughout the process.  The full-scale facility 
includes a water treatment component that will treat the wastewater to meet applicable 
discharge criteria.  The volumes of wastewater generated during the treatment of the 
Rest-of-River area soils/sediment are: 
• Coarse-grained sediment (TS-SED-A): 240 gal/cy 
• Fine-grained sediment (TS-SED-B): 280 gal/cy 
• Floodplain soils (TS-SO-A):  650 gal/cy 

• The operating schedule is based on 9 months per year and 22 days per month 
• Utility costs are based on $0.11/kw-hr for electricity and $3.50/thousand gallons for 

potable water.  It is assumed that treated wastewater will meet applicable discharge 
requirements and be discharged to the river.  

• The following breakdown of treated solids and waste solids were used in the cost 
estimate using data from the bench-scale treatability study and assuming one treatment 
cycle: 

 Distribution of Solids Following 
BioGenesis Treatment 

 Coarse-grained 
sediment  

(TS-SED-A) 

Fine-grained 
sediment 

(TS-SED-B) 

Flood-plain 
soils 

(TS-SO-A) 
Treated Solids 96.2% 88.2% 84.4% 
Waste Oversized 1.9% 0.6% 0.1% 
Wastewater Treatment Sludge 1.9% 11.2% 15.5% 

 
• Transportation and disposal costs for oversized materials/debris and non-TSCA 

wastewater treatment sludge are based on $100.00/ton.  Transportation and disposal costs 
for TSCA wastewater treatment sludge are based on $220.00/ton. 

• Overhead costs include costs for project management, fuel, equipment maintenance, 
rental equipment, safety equipment, and process control analytical analyses.  Analytical 
costs associated with the disposition of treated soil/sediment are not included. 
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• Costs for the disposition or reuse of the treated soil/sediment are not included.  For each 
cubic yard of soil/sediment excavated and processed with the BioGenesis Soil/Sediment 
Washing Process, the treated soil/sediment will have the following characteristics: 
• Coarse-grained sediment (TS-SED-A): 1.32 tons of washed sediment at 90% solids 

by weight. 
• Fine-grained sediment (TS-SED-B): 0.44 tons of washed sediment at 59% solids by 

weight. 
• Floodplain soils (TS-SO-A): 0.81 tons of washed soil at 71% solids by weight. 
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APPENDIX A 

BENCH-SCALE EQUIPMENT PHOTOS 
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Photo 1 – Bench-Scale System Overview 

 
Photo 2 – Sediment Slurry in Preprocessor Mix Tank 
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Photo 3 – Pump Skid, Centrifuge, Shaker Screen, and Collision Chamber 

 
Photo 4 – Hydrocyclones/Shaker Screen 
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Photo 5 – Centrifuge 

 
Photo 6 – Pressure Filter 
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OPTIMIZATION DATA SUMMARY 



Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)
Run 1 - Coarse-grained Sediment (TS-SED-A)

No Samples - - - - - - - - -
Run 2 - Flood Plain Soils (TS-SO-A)

BTS-R2-S1 Untreated Sediment S 68.1% 49.5             4.44% 44,600           - - - -
BTS-R2-S2 Screenings S 69.6% 8.280              21.8 % 12,800           - - - -
BTS-R2-S3 Centrifuge Cake S 66.7% 46.5             11.8 % 39,000           - - - -
BTS-R2-S4 Centrate AQ - - - - 1,910             4,610             - -
Run 3 - Fine-grained Sediment (TS-SED-B)

BTS-R3-S1 Untreated Sediment S 25.6% 136.0           7.66% 98,200           - - - -
BTS-R3-S2 Screenings S 50.2% 14.72             5.49% 53,100           - - - -
BTS-R3-S3 Centrifuge Cake S 66.6% 15.23             27.3 % 49,500           - - - -
BTS-R3-S4 Centrate AQ - - - - 1,260             6,340             - -
BTS-R3-S5 Screenings S 43.2% 24.96             4.69% 80,900           - - - -
BTS-R3-S6 Centrifuge Cake S 47.7% 45.0             14.9 % 51,200           - - - -
BTS-R3-S7 Centrifuge Cake S 54.7% 34.59             36.7 % 34,000           - - - -
Run 4 - Flood Plain Soils (TS-SO-A)

BTS-R4-S1 Untreated Sediment S 67.3% 51.7             3.82% 48,700           - - - -
BTS-R4-S2 Screenings S 69.6% 5.19               47.1 % 24,500           - - - -
BTS-R4-S3 Centrifuge Cake S 62.1% 47.5             34.6 % 58,400           - - - -
BTS-R4-S4 Screenings S 70.1% 5.00               7.32% 17,400           - - - -
BTS-R4-S5 Centrifuge Cake S 54.6% 53.1             16.9 % 81,400           - - - -
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

Run 5 - Coarse-grained Sediment (TS-SED-A)

BTS-R5-S1 Untreated Sediment S 65.9% 105.6           21.8 % 8,330             - - - -
BTS-R5-S2 Screenings S 94.7% 19.33             15.9 % 42,000           - - - -
BTS-R5-S3 Screenings S 77.0% 10.59             24.4 % 5,790             - - - -
BTS-R5-S4 Screenings S 63.8% 78.4             20.3 % 21,000           - - - -
BTS-R5-S5 Centrate AQ - - - - ND 647                47.3               1,733             
BTS-R5-S6 Centrifuge Cake S 77.4% 137.3           39.1 % 17,800           - - - -
BTS-R5-S7 Screenings S 62.2% 32.94             46.5 % 16,700           - - - -
BTS-R5-S8 Screenings S 67.0% 32.50             9.52% 9,940             - - - -
BTS-R5-S9 Centrate AQ - - - - ND 460                96.6               602.7             
BTS-R5-S10 Centrifuge Cake S 56.9% 140.7           7.04% 18,600           - - - -
Run 6 - Coarse-grained Sediment (TS-SED-A)

BTS-R6-S1 Untreated Sediment S 72.8% 63.31             55.5 % 11,600           - - - -
BTS-R6-S2 Screenings S 98.4% 13.33             70.2 % 87,100           - - - -
BTS-R6-S3 Screenings S 96.4% 3.100             130 % 256,000         - - - -
BTS-R6-S4 Screenings S 94.9% 24.95             91.4 % 30,900           - - - -
BTS-R6-S5 Screenings S 82.2% 22.69             43.3 % 7,130             - - - -
BTS-R6-S6 Screenings S 69.3% 18.51             12.7 % 8,660             - - - -
BTS-R6-S7 Centrate AQ - - - - 265                179                24.4               1,376             
BTS-R6-S8 Centrifuge Cake S 58.4% 141.7           1.58% 25,300           - - - -
BTS-R6-S9 Screenings S 79.7% 31.18             13.5 % 3,940             - - - -
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

BTS-R6-S10 Screenings S 70.6% 18.81             3.92% 13,800           - - - -
BTS-R6-S11 Centrate AQ - - - - 70.0               164                4.57               198.3             
BTS-R6-S12 Centrifuge Cake S 55.6% 100.7           3.46% 23,800           - - - -
Run 7 - Fine-grained Sediment (TS-SED-B)

BTS-R7-S1 Untreated Sediment S 32.5% 138.4           2.99% 93,800           - - - -
BTS-R7-S2 Screenings S 15.2% 82.0             17.9 % 352,000         - - - -
BTS-R7-S3 Screenings S 59.8% 19.90             11.4 % 39,300           - - - -
BTS-R7-S4 Centrate AQ - - - - 564                2,500             6.13               1,911             
BTS-R7-S5 Centrifuge Cake S 47.0% 35.74             16.7 % 91,900           - - - -
BTS-R7-S6 Screenings S 60.6% 14.10             35.3 % 45,200           - - - -
BTS-R7-S7 Centrate AQ - - - - 128                2,510             1.12               944                
BTS-R7-S8 Centrifuge Cake S 53.0% 49.3             5.49% 69,000           - - - -
Run 8 - Flood Plain Soils (TS-SO-A)

BTS-R8-S1 Untreated Sediment S 67.7% 32.2             4.95% 43,900           - - - -
BTS-R8-S2 Screenings S 72.1% 6.05               6.63% 18,000           - - - -
BTS-R8-S3 Centrate AQ - - - - 773                6,690             2.14               428                
BTS-R8-S4 Centrifuge Cake S 64.7% 57.6             24.8 % 65,400           - - - -
BTS-R8-S5 Screenings S 70.1% 6.57               4.23% 19,300           - - - -
BTS-R8-S6 Centrate AQ - - - - 300                2,070             0.324             198                
BTS-R8-S7 Centrifuge Cake S 63.6% 39.7             34.8 % 32,200           - - - -
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

Run 9 - Fine-grained Sediment (TS-SED-B)

BTS-R9-S1 Untreated Sediment S 30.7% 101.2           8.28% 75,100           - - - -
BTS-R9-S2 Waste Oversized (Organics) S 16.3% 98.1             33.5 % 228,000         - - - -
BTS-R9-S3 Wastewater AQ - - - - 347                17,500           ND 105.9             
BTS-R9-S4 Intermediate Soil S 41.3% 97.8             10.1 % 118,000         - - - -
BTS-R9-S5 Wastewater AQ - - - - 687                3,950             ND 164.5             
BTS-R9-S6 Wastewater AQ - - - - 852                4,760             8.00               199.3             
BTS-R9-S7 Wastewater AQ - - - - 556                996                4.57               145.1             
BTS-R9-S8 Intermediate Soil S 54.8% 16.64             2.05% 39,600           - - - -
BTS-R9-S9 Intermediate Soil S 69.5% 3.792              6.35% 24,500           - - - -
BTS-R9-S10 Wastewater AQ - - - - 241                353                0.602             54.6               
BTS-R9-S11 Intermediate Soil S 57.6% 9.34               9.37% 44,700           - - - -
BTS-R9-S12 Outlet > 37 microns S 68.4% 7.38               21.8 % 14,500           - - - -
BTS-R9-S13 Wastewater AQ - - - - 207                221                0.271             14.89             
BTS-R9-S14 Outlet Centrifuge Cake S 54.9% 4.068              4.15% 41,400           - - - -
BTS-R9-S15 Wastewater AQ - - - - 210                297                0.238             30.00             
BTS-R9-S16 Intermediate Soil S 34.7% 25.83             5.30% 92,900           - - - -
BTS-R9-S17 Intermediate Soil S 69.9% 5.30               2.04% 26,200           - - - -
Run 10 - Fine-grained Sediment (TS-SED-B)

BTS-R10-S1 Untreated Sediment S 29.7% 61.9             7.18% 85,000           - - - -
BTS-R10-S2 Waste Oversized (Organics) S 15.8% 186.1           14.4 % 215,000         - - - -
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

BTS-R10-S3 Wastewater AQ - - - - 720                19,100           1.60               73.0               
BTS-R10-S4 Wastewater AQ - - - - 550                6,210             16.51             87.3               
BTS-R10-S5 Intermediate Soil S 70.4% 4.82               7.99% 25,800           - - - -
BTS-R10-S6 Intermediate Soil S 55.0% 15.98             9.31% 41,600           - - - -
BTS-R10-S7 Wastewater AQ - - - - 1,020             1,160             13.33             515                
BTS-R10-S8 Wastewater AQ - - - - 326                3,430             0.243             110.9             
BTS-R10-S9 Intermediate Soil S 67.9% 4.64               4.39% 28,200           - - - -
BTS-R10-S10 Wastewater AQ - - - - 166                367                0.463             46.45             
BTS-R10-S11 Intermediate Soil S 58.4% 7.56               14.6 % 56,300           - - - -
BTS-R10-S12 Wastewater AQ - - - - 107                1,810             0.0969           32.04             
BTS-R10-S13 Outlet > 37 microns S 63.1% 5.49               7.79% 47,300           - - - -
BTS-R10-S14 Outlet Centrifuge Cake S 52.7% 6.85               3.98% 33,100           - - - -
BTS-R10-S15 Wastewater AQ - - - - 92.0               474                0.172             16.44             
BTS-R10-S16 Outlet > 37 microns (Dup) S 66.8% 5.32               25.4 % 26,500           - - - -
Run 11 - Flood Plain Soils (TS-SO-A)

BTS-R11-S1 Untreated Sediment S 66.2% 32.2             9.50% 45,400           - - - -
BTS-R11-S2 Waste Oversized (Organics) S 23.4% 17.5             11.8 % 162,000         - - - -
BTS-R11-S3 Wastewater AQ - - - - 227                26,400           2.35               17.5               
BTS-R11-S4 Intermediate Soil S 40.9% 77.4             9.18% 115,000         - - - -
BTS-R11-S5 Wastewater AQ - - - - 180                8,930             2.10               67.6               
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

BTS-R11-S6 Intermediate Soil S 74.3% 4.57               29.7 % 14,700           - - - -
BTS-R11-S7 Intermediate Soil S 73.1% 5.99               7.55% 12,700           - - - -
BTS-R11-S8 Intermediate Soil S 52.2% 29.4             24.1 % 49,200           - - - -
BTS-R11-S9 Wastewater AQ - - - - 953                13,800           2.56               145                
BTS-R11-S10 Intermediate Soil S 68.7% 11.5             24.2 % 20,100           - - - -
BTS-R11-S11 Wastewater AQ - - - - 167                2,850             3.17               61.8               
BTS-R11-S12 Intermediate Soil S 69.8% 2.02               22.9 % 4,240             - - - -
BTS-R11-S13 Wastewater AQ - - - - 125                5,460             0.739             164                
BTS-R11-S14 Intermediate Soil S 74.3% 4.16               8.25% 12,900           - - - -
BTS-R11-S15 Intermediate Soil S 65.4% 10.5             14.5 % 17,200           - - - -
BTS-R11-S16 Wastewater AQ - - - - 294                848                0.675             77.4               
BTS-R11-S17 Outlet > 37 microns S 71.0% 1.34               37.0 % 10,100           - - - -
BTS-R11-S18 Wastewater AQ - - - - 151                3,940             0.311             50.8               
BTS-R11-S19 Outlet > 37 microns S 74.7% 2.20               24.2 % 11,600           - - - -
BTS-R11-S20 Wastewater AQ - - - - 141                1,370             0.322             19.1               
BTS-R11-S21 Outlet Centrifuge Cake S 63.0% 9.22               21.9 % 21,300           - - - -
BTS-R11-S22 Wastewater AQ - - - - 668                10,900           4.86               346                
BTS-R11-S23 Intermediate Soil S 43.1% 14.7             17.1 % 51,800           - - - -
BTS-R11-S24 Intermediate Soil S 48.4% 67.1             14.0 % 91,000           - - - -
BTS-R11-S25 Wastewater AQ - - - - 880                1,660             4.07               288                

Optimization Data.xls (Sample Log) 6/11 BioGenesis Enterprises, Inc.



Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

BTS-R11-S26 Wastewater AQ - - - - 0                    2,020             0.731             389                
BTS-R11-S27 Intermediate Soil S 37.6% 110           9.64% 104,000         - - - -
Run 12 - Coarse-grained Sediment (TS-SED-A)

BTS-R12-S1 Untreated Sediment S 76.9% 91.4             101 % 20,200           - - - -
BTS-R12-S2 Intermediate Soil S 93.5% 46.57             26.9 % 1,280             - - - -
BTS-R12-S3 Intermediate Soil S 88.8% 36.44             61.4 % 2,590             - - - -
BTS-R12-S4 Wastewater AQ - - - - 0                    4,160             2.562             3,662             
BTS-R12-S5 Intermediate Soil S 84.2% 9.72               - - - - - -
BTS-R12-S6 Intermediate Soil S 94.0% 18.79             160 % 28,300           - - - -
BTS-R12-S7 Intermediate Soil S 80.2% 33.47             52.4 % 6,490             - - - -
BTS-R12-S8 Intermediate Soil S 95.5% 41.5             42.3 % 2,220             - - - -
BTS-R12-S9 Wastewater AQ - - - - 346                2,550             494                2,590             
BTS-R12-S10 Intermediate Soil S 74.8% 45.8             5.46% 13,700           - - - -
BTS-R12-S11 Intermediate Soil S 56.8% 159.8           2.39% 27,300           - - - -
BTS-R12-S12 Wastewater AQ - - - - 698                682                202.3             2,162             
BTS-R12-S13 Intermediate Soil S 78.0% 56.7             74.7 % 4,380             - - - -
BTS-R12-S14 Outlet > 850 microns S 81.9% 4.461              143 % 5,240             - - - -
BTS-R12-S15 Intermediate Soil S 69.8% 10.83             - - - - - -
BTS-R12-S16 Outlet > 1/4 inch S 98.4% 0.221              - - - - - -
BTS-R12-S17 Intermediate Soil S 77.1% 11.88             99.6 % 4,470             - - - -
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

BTS-R12-S18 Intermediate Soil S 79.3% 3.512              90.5 % 12,100           - - - -
BTS-R12-S19 Outlet > 75 microns S 74.8% 20.50             11.8 % 5,920             - - - -
BTS-R12-S20 Intermediate Soil S 95.7% 0.731              - - - - - -
BTS-R12-S21 Outlet > 425 microns S 75.6% 6.14               169 % 9,050             - - - -
BTS-R12-S22 Outlet > 37 microns S 73.1% 39.93             27.2 % 13,800           - - - -
BTS-R12-S23 Wastewater AQ - - - - 1,450             1,290             3.80               148.1             
BTS-R12-S24 Outlet Centrifuge Cake S 62.1% 49.9             9.11% 24,200           - - - -
BTS-R12-S25 Wastewater AQ - - - - 48.0               233                3.35               107                
BTS-R12-S26 Intermediate Soil S 81.1% 1.805              23.3 % 2,050             - - - -
BTS-R12-S27 Intermediate Soil S 79.6% 6.03               17.8 % 4,260             - - - -
BTS-R12-S28 Intermediate Soil S 73.7% 45.39             55.0 % 12,400           - - - -
BTS-R12-S29 Wastewater AQ - - - - 302                884                35.94             65.2               
Run 13 - Flood Plain Soils (TS-SO-A)

BTS-R13-S1 Untreated Sediment S 67.3% 39.6             8.90% 46,800           - - - -
BTS-R13-S2 Waste Oversized (Organics) S 14.2% 75.6             11.2 % 443,000         - - - -
BTS-R13-S3 Intermediate Liquid AQ - - - - 160                547,000         - 341                
BTS-R13-S4 Wastewater AQ - - - - 0                    38,300           - 210                
BTS-R13-S5 Wastewater AQ - - - - 110                30,300           - 171                
BTS-R13-S6 Intermediate Liquid AQ - - - - 100                102,000         - 116                
BTS-R13-S7 Wastewater AQ - - - - 250                8,070             - 157                
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

BTS-R13-S8 Intermediate Liquid AQ - - - - 200                29,600           - 103                
BTS-R13-S9 Wastewater AQ - - - - 230                22,300           0.241             117                
BTS-R13-S10 Intermediate Liquid AQ - - - - 210                32,600           - 224                
BTS-R13-S11 Intermediate Soil S 40.3% 96.4             22.5 % 136,000         - - - -
BTS-R13-S12 Wastewater AQ - - - - 910                7,260             5.92               215                
BTS-R13-S13 Wastewater AQ - - - - 1,620             4,530             3.55               65.7               
BTS-R13-S14 Intermediate Soil S 76.8% 4.38               5.4 % 12,900           - - - -
BTS-R13-S15 Wastewater AQ - - - - 260                1,970             4.677             71.8               
BTS-R13-S16 Intermediate Soil S 64.3% 23.3             18.6 % 60,600           - - - -
BTS-R13-S17 Wastewater AQ - - - - 190                3,070             4.57               164                
BTS-R13-S18 Intermediate Soil S 76.7% 3.22               2.85 % 14,600           - - - -
BTS-R13-S19 Wastewater AQ - - - - 316                567                1.06               89.3               
BTS-R13-S20 Intermediate Soil S 61.8% 13.3             5.81 % 32,100           - - - -
BTS-R13-S21 Wastewater AQ - - - - 167                12,800           3.41               94.8               
BTS-R13-S22 Intermediate Soil S 19.4% 78.5             2.68 % 159,000         - - - -
BTS-R13-S23 Wastewater AQ - - - - 173                1,930             5.81               124                
BTS-R13-S24 Intermediate Soil S 44.5% 87.0             2.45 % 92,800           - - - -
BTS-R13-S25 Wastewater AQ - - - - 432                1,250             39.68             144                
BTS-R13-S26 Outlet > 37 microns S 73.9% 3.39               103 % 26,000           - - - -
BTS-R13-S27 Wastewater AQ - - - - 510                192                19.4               64.5               
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

BTS-R13-S28 Outlet Centrifuge Cake S 65.1% 10.1             16.7 % 25,300           - - - -
Run 14 - Fine-grained Sediment (TS-SED-B)

BTS-R14-S1 Untreated Sediment S 30.9% 112.3           0.348 % 86,600           - - - -
BTS-R14-S2 Waste Oversized (Organics) S 19.2% 167.2           6.17 % 267,000         - - - -
BTS-R14-S3 Wastewater AQ - - - - 773                1,570             - 218.8             
BTS-R14-S4 Intermediate Liquid AQ - - - - 0                    31,000           - 140.0             
BTS-R14-S5 Wastewater AQ - - - - 310                6,040             - 206.6             
BTS-R14-S6 Intermediate Liquid AQ - - - - 0                    61,700           - 174.8             
BTS-R14-S7 Wastewater AQ - - - - 0                    21,900           - 262.7             
BTS-R14-S8 Intermediate Liquid AQ - - - - 0                    46,300           - 155.0             
BTS-R14-S9 Wastewater AQ - - - - 0                    12,300           0.823             163.5             
BTS-R14-S10 Wastewater AQ - - - - 567                4,450             13.47             428.7             
BTS-R14-S11 Wastewater AQ - - - - 232                912                18.19             562                
BTS-R14-S12 Intermediate Soil S 56.1% 18.05             3.36 % 39,900           - - - -
BTS-R14-S13 Intermediate Soil S 64.2% 7.68               3.19 % 37,000           - - - -
BTS-R14-S14 Wastewater AQ - - - - 388                1,430             54.7               163.7             
BTS-R14-S15 Outlet > 37 microns S 54.4% 9.89               27.60 % 33,100           - - - -
BTS-R14-S16 Wastewater AQ - - - - 272                215                25.25             97.9               
BTS-R14-S17 Outlet > 37 microns S 51.6% 14.60             6.07 % 68,800           - - - -
BTS-R14-S18 Wastewater AQ - - - - 907                5,130             99.8               998                
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Table B-1
Summary of Analytical Data from Optimization Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix Percent Solids
(%)

Total PCBs
(ppm)

TOC Relative 
Percent Diff.

(%)

Average TOC
(ppm)

Total Diss'd 
Solids
(mg/L)

Total Susp'd 
Solids
(mg/L)

Filtered Total 
PCBs
(ug/L)

Unfiltered 
Total PCBs

(ug/L)

BTS-R14-S19 Intermediate Soil S 10.4% 122.1           6.48 % 310,000         - - - -
BTS-R14-S20 Wastewater AQ - - - - 1,010             1,360             5.774             3,116             
BTS-R14-S21 Intermediate Soil S 53.9% 31.52             7.83 % 77,100           - - - -
Run 15 - Flood Plain Soils (TS-SO-A)

BTS-R15-S1 Untreated Sediment S 66.9% 45.7             11.7 % 40,500           - - - -
BTS-R15-S2 Wastewater AQ - - - - 1,540             33,800           - 142                
BTS-R15-S3 Intermediate Liquid AQ - - - - 1,240             504,000         - 204                
BTS-R15-S4 Wastewater AQ - - - - 1,030             14,100           - 155                
BTS-R15-S5 Intermediate Liquid AQ - - - - 190                56,700           - 371                
BTS-R15-S6 Wastewater AQ - - - - 860                17,800           - 85.3               
BTS-R15-S7 Intermediate Liquid AQ - - - - 810                38,100           - 967                
BTS-R15-S8 Wastewater AQ - - - - 930                16,800           0.498             139                
BTS-R15-S9 Intermediate Liquid AQ - - - - 430                28,200           - 284                
BTS-R15-S10 Wastewater AQ - - - - 2,130             4,380             62.0               170                
BTS-R15-S11 Outlet > 37 microns S 72.9% 5.27               3.75 % 16,700           - - - -
BTS-R15-S12 Wastewater AQ - - - - 551                1,210             ND 139                
BTS-R15-S13 Outlet Centrifuge Cake S 54.5% 31.6             11.0 % 46,500           - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S1-R1  (Reach 5A Sediment)

B-S1-R1-L1-S Untreated Sediment S 77% 10 64 74 78 18.7% 77.0% 8,000 6,900 8,500 - 7,800 10%

B-S1-R1-L2-S Treated Sediment - Greater than 6.35 mm S 98% ND 0.079 0.079 - 99.8% 0.2% - - - - - -

B-S1-R1-L3-S Treated Sediment - 425 microns to 6.35 mm S 81% 0.88 1.8 2.68 - 24.7% 75.2% 1,200 1,400 4,200 660 1,900 87%

B-S1-R1-L3-2 Treated Sediment - 425 microns to 6.35 mm
(Dup) S 82% 0.82 1.1 1.92 - 19.9% 79.9% 1,700 590 2,300 1,800 1,600 45%

B-S1-R1-L4-S Collision Chamber Outlet S 95% 2.9 20 22.9 - 0.0% 87.8% 4,100 4,400 2,900 - 3,800 21%

B-S1-R1-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S1-R1-L5A-S Treated Sediment - 75 to 425 microns
(First Treatment Cycle) S 75% 5.3 35 40.3 - 0.0% 96.6% 8,500 11,000 10,000 - 9,800 12%

B-S1-R1-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 67% 13 47 60 - 0.0% 21.6% 15,000 11,000 14,000 - 13,000 13%

B-S1-R1-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S 62% 23 120 143 - 0.0% 0.2% 86.6% 13.2% 14,000 11,000 10,000 - 12,000 18%

B-S1-R1-L7A-S Treated Sediment - 75 to 425 microns
(Second Treatment Cycle) S 73% 4.7 30 34.7 - 0.0% 96.2% 11,000 5,600 11,000 6,900 8,600 32%

B-S1-R1-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 62% 37 170 207 - - - - - 57,000 32,000 29,000 54,000 43,000 34%

B-S1-R1-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 62% 16 80 96 - 0.0% 0.6% 90.9% 8.5% 16,000 37,000 19,000 16,000 22,000 45%

B-S1-R1-L9A-S Treated Sediment - 75 to 425 microns
(Third Treatment Cycle) S 62% 2.9 21 23.9 27 0.0% 97.9% 10,000 5,500 6,900 8,300 7,700 25%

B-S1-R1-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 73% 15 64 79 - 0.0% 53.7% 18,000 22,000 13,000 16,000 17,000 24%

B-S1-R1-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 72% 12 61 73 - 0.0% 0.3% 94.7% 5.0% 12,000 13,000 35,000 11,000 18,000 66%

B-S1-R1-L11-A/AF Wastewater AQ 65% - - - - - - - - - - - - - -

B-S1-R1-L11-2 Wastewater
(Dup) AQ - - - - - - - - - - - - - - -

B-S1-R1-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -

4.2%

0.0%

0.1%

0.2%

12.2%

3.4%

78.4%

3.8%

2.1%

46.3%
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)

B-S1-R1-L1-S Untreated Sediment S

B-S1-R1-L2-S Treated Sediment - Greater than 6.35 mm S

B-S1-R1-L3-S Treated Sediment - 425 microns to 6.35 mm S

B-S1-R1-L3-2 Treated Sediment - 425 microns to 6.35 mm
(Dup) S

B-S1-R1-L4-S Collision Chamber Outlet S

B-S1-R1-L4-A/AF Collision Chamber Outlet AQ

B-S1-R1-L5A-S Treated Sediment - 75 to 425 microns
(First Treatment Cycle) S

B-S1-R1-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S1-R1-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S

B-S1-R1-L7A-S Treated Sediment - 75 to 425 microns
(Second Treatment Cycle) S

B-S1-R1-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S1-R1-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S1-R1-L9A-S Treated Sediment - 75 to 425 microns
(Third Treatment Cycle) S

B-S1-R1-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S1-R1-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S1-R1-L11-A/AF Wastewater AQ

B-S1-R1-L11-2 Wastewater
(Dup) AQ

B-S1-R1-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

380 22.4 ND 100 890 990 140 ND ND ND 1,100 1,100 -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

170 1,260 ND 220 1,300 1,520 129 ND 3.0 ND 33 36 47

250 500 ND 130 900 1,030 - - - - - - -

200 5.86 ND 0.71 1.5 2.21 - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S1-R2  (Reach 5A Sediment)

B-S1-R2-L1-S Untreated Sediment S 81% 7.6 55 62.6 - 23.8% 72.3% 6,200 5,800 7,100 - 6,300 11%

B-S1-R2-L2-S Treated Sediment - Greater than 6.35 mm S 96% 0.14 0.24 0.38 - 99.0% 1.0% - - - - - -

B-S1-R2-L3-S Treated Sediment - 425 microns to 6.35 mm S 78% 1.2 1.6 2.8 - 28.0% 71.9% 1,500 1,900 2,000 - 1,800 14%

B-S1-R2-L4-S Collision Chamber Outlet S 94% 3.4 24 27.4 - 0.0% 78.7% 6,300 1,700 2,700 8,000 4,700 63%

B-S1-R2-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S1-R2-L5A-S Treated Sediment - 75 to 425 microns
(First Treatment Cycle) S 79% 4.8 45 49.8 - - - - - 8,100 8,800 4,800 5,200 6,700 30%

B-S1-R2-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 74% 9.3 46 55.3 - - - - - 13,000 14,000 13,000 - 13,000 5.9%

B-S1-R2-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S 70% 23 110 133 - - - - - 19,000 19,000 21,000 - 19,000 6.5%

B-S1-R2-L7A-S Treated Sediment - 75 to 425 microns
(Second Treatment Cycle) S 76% 2.6 23 25.6 - - - - - 4,500 3,000 3,700 - 3,700 19%

B-S1-R2-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 72% 9.2 44 53.2 - - - - - 12,000 14,000 11,000 - 13,000 11%

B-S1-R2-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 27% 50 250 300 - - - - - 42,000 35,000 42,000 - 39,000 9.6%

B-S1-R2-L9A-S Treated Sediment - 75 to 425 microns
(Third Treatment Cycle) S 76% 2.4 22 24.4 22.4     0.0% 97.8% 2,300 4,400 9,000 6,300 5,500 51%

B-S1-R2-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 75% 5.1 29 34.1 - 0.0% 32.3% 12,000 9,000 8,900 - 10,000 19%

B-S1-R2-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 67% 14 78 92 - 0.0% 0.5% 91.4% 8.1% 12,000 20,000 24,000 23,000 20,000 27%

B-S1-R2-L10-2 Treated Sediment - Centrifuge Solids
(Third Treatment Cycle)    (Dup) S 71% 12 62 74 - - - - - - - - - - -

B-S1-R2-L11-A/AF Wastewater AQ - - - - - - - - - - - - - - -

B-S1-R2-L11-2 Wastewater
(Dup) AQ - - - - - - - - - - - - - - -

B-S1-R2-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -

4.0%

0.0%

0.1%

21.3%

2.2%

67.7%
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)Run B-S1-R2  (Reach 5A Sediment)

B-S1-R2-L1-S Untreated Sediment S

B-S1-R2-L2-S Treated Sediment - Greater than 6.35 mm S

B-S1-R2-L3-S Treated Sediment - 425 microns to 6.35 mm S

B-S1-R2-L4-S Collision Chamber Outlet S

B-S1-R2-L4-A/AF Collision Chamber Outlet AQ

B-S1-R2-L5A-S Treated Sediment - 75 to 425 microns
(First Treatment Cycle) S

B-S1-R2-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S1-R2-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S

B-S1-R2-L7A-S Treated Sediment - 75 to 425 microns
(Second Treatment Cycle) S

B-S1-R2-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S1-R2-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S1-R2-L9A-S Treated Sediment - 75 to 425 microns
(Third Treatment Cycle) S

B-S1-R2-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S1-R2-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S1-R2-L10-2 Treated Sediment - Centrifuge Solids
(Third Treatment Cycle)    (Dup) S

B-S1-R2-L11-A/AF Wastewater AQ

B-S1-R2-L11-2 Wastewater
(Dup) AQ

B-S1-R2-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

240 104 ND 210 1,100 1,310 110 ND 5.3 ND 32 37.3 -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

400 1,310 ND 540 2,800 3,340 100 ND 2.7 ND 28 30.7 47

320 1,330 ND 420 3,200 3,620 100 - - - - - -

150 24.6 ND 0.62 2.1 2.72 - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S1-R3  (Reach 5A Sediment)

B-S1-R3-L1-S Untreated Sediment S 84% 12 68 80 - 19.9% 76.1% 11,000 3,600 8,000 7,600 7,500 39%

B-S1-R3-L2-S Treated Sediment - Greater than 6.35 mm S 94% 0.39 0.29 0.68 - 98.2% 1.7% - - - - - -

B-S1-R3-L3-S Treated Sediment - 425 microns to 6.35 mm S 91% ND 59 59 - 26.4% 73.5% 1,000 8,600 1,300 870 3,000 130%

B-S1-R3-L3-S-RE1 Treated Sediment - 425 microns to 6.35 mm S - 0.37 1.7 2.07 - - - - - - - - - - -

B-S1-R3-L3-S-RE2 Treated Sediment - 425 microns to 6.35 mm S - ND 13 13 - - - - - - - - - - -

B-S1-R3-L3-S (ave) Treated Sediment - 425 microns to 6.35 mm S 91% - - 24.69 - - - - - - - - - - -

B-S1-R3-L4-S Collision Chamber Outlet S 93% 5.4 39 44.4 - 0.1% 87.2% 2,100 3,100 6,700 4,500 4,100 48%

B-S1-R3-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S1-R3-L5A-S Treated Sediment - 75 to 425 microns
(First Treatment Cycle) S 84% 4.6 36 40.6 - - - - - 4,900 7,100 7,600 - 6,600 22%

B-S1-R3-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 72% 9.7 45 54.7 - - - - - 14,000 13,000 21,000 19,000 17,000 23%

B-S1-R3-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S 64% 24 110 134 - - - - - 48,000 43,000 44,000 - 45,000 6.0%

B-S1-R3-L7A-S Treated Sediment - 75 to 425 microns
(Second Treatment Cycle) S 78% 8.8 42 50.8 - - - - - 6,600 4,900 6,000 - 5,800 15%

B-S1-R3-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 72% 3.4 30 33.4 - - - - - 10,000 9,800 13,000 - 11,000 18%

B-S1-R3-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 65% 15 81 96 - - - - - 13,000 18,000 15,000 - 16,000 16%

B-S1-R3-L9A-S Treated Sediment - 75 to 425 microns
(Third Treatment Cycle) S 77% 1.3 8.8 10.1 12 0.0% 96.5% 2,900 3,700 3,700 - 3,400 14%

B-S1-R3-L9A-2 Treated Sediment - 75 to 425 microns
(Third Treatment Cycle)    (Dup) S 78% 2.1 19 21.1 - - - - - 6,600 3,300 4,600 3,900 4,600 31%

B-S1-R3-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 67% 6.4 34 40.4 - 0.0% 11.6% 10,000 16,000 7,300 18,000 13,000 39%

B-S1-R3-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 71% 5.8 36 41.8 - 0.0% 0.1% 92.0% 7.9% 42,000 43,000 41,000 - 42,000 3.3%

B-S1-R3-L11-A/AF Wastewater AQ - - - - - - - - - - - - - - -

B-S1-R3-L11-2 Wastewater
(Dup) AQ - - - - - - - - - - - - - - -

B-S1-R3-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -

4.1%

0.1%

0.1%

12.7%

3.5%

88.4%
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)Run B-S1-R3  (Reach 5A Sediment)

B-S1-R3-L1-S Untreated Sediment S

B-S1-R3-L2-S Treated Sediment - Greater than 6.35 mm S

B-S1-R3-L3-S Treated Sediment - 425 microns to 6.35 mm S

B-S1-R3-L3-S-RE1 Treated Sediment - 425 microns to 6.35 mm S

B-S1-R3-L3-S-RE2 Treated Sediment - 425 microns to 6.35 mm S

B-S1-R3-L3-S (ave) Treated Sediment - 425 microns to 6.35 mm S

B-S1-R3-L4-S Collision Chamber Outlet S

B-S1-R3-L4-A/AF Collision Chamber Outlet AQ

B-S1-R3-L5A-S Treated Sediment - 75 to 425 microns
(First Treatment Cycle) S

B-S1-R3-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S1-R3-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S

B-S1-R3-L7A-S Treated Sediment - 75 to 425 microns
(Second Treatment Cycle) S

B-S1-R3-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S1-R3-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S1-R3-L9A-S Treated Sediment - 75 to 425 microns
(Third Treatment Cycle) S

B-S1-R3-L9A-2 Treated Sediment - 75 to 425 microns
(Third Treatment Cycle)    (Dup) S

B-S1-R3-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S1-R3-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S1-R3-L11-A/AF Wastewater AQ

B-S1-R3-L11-2 Wastewater
(Dup) AQ

B-S1-R3-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

240 35.7 ND 180 1,200 1,380 110 - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

270 1,700 ND 310 2,000 2,310 160 ND ND ND 27 27 60

- - ND 400 2,100 2,500 - - - - - - -

ND 6.6 0.89 0.56 1.7 3.15 - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S2-R1  (Woods Pond Sediment)

B-S2-R1-L1-S Untreated Sediment S 29% 37 140 177 180 0.0% 14.9% 63.4% 21.7% 100,000 95,000 91,000 - 9,600 5.6%

B-S2-R1-L2-S Oversized Organics > 850 microns S 14% 31 88 119 - - - - - 390,000 270,000 500,000 110,000 320,000 30%

B-S2-R1-L4-S Collision Chamber Outlet S 66% 20 76 96 - 0.0% 16.4% 66.4% 17.2% 45,000 22,000 51,000 38,000 39,000 40%

B-S2-R1-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S2-R1-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 65.0 % 4.6 17 21.6 - 0.0% 49.7% 40,000 36,000 43,000 - 40,000 8.9%

B-S2-R1-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S 58.0 % 13 47 60 - 0.0% 0.3% 81.4% 18.3% 65,000 69,000 63,000 - 66,000 5.3%

B-S2-R1-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 61.0 % 2.9 10 12.9 - 0.0% 23.7% 75.0% 1.3% 38,000 40,000 38,000 - 38,000 3.0%

B-S2-R1-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 57.0 % 6.6 23 29.6 - 0.0% 0.4% 83.0% 16.6% 34,000 45,000 33,000 - 38,000 19%

B-S2-R1-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 61.0 % 2.6 8.5 11.1 13 0.0% 13.7% 85.0% 1.3% 37,000 45,000 47,000 - 43,000 12%

B-S2-R1-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 60.0 % 3.3 12 15.3 - 0.0% 0.3% 90.1% 9.6% 45,000 63,000 61,000 - 56,000 17%

B-S2-R1-L10-2 Treated Sediment - Centrifuge Solids
(Third Treatment Cycle)    (Dup) S 55.0 % 7.4 26 33.4 - - - - - 53,000 53,000 52,000 - 53,000 0.9%

B-S2-R1-L11-A/AF Wastewater AQ - - - - - - - - - - - - - - -

B-S2-R1-L11-2 Wastewater
(Dup) AQ - - - - - - - - - - - - - - -

B-S2-R1-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -

50.3%
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)Run B-S2-R1  (Woods Pond Sediment)

B-S2-R1-L1-S Untreated Sediment S

B-S2-R1-L2-S Oversized Organics > 850 microns S

B-S2-R1-L4-S Collision Chamber Outlet S

B-S2-R1-L4-A/AF Collision Chamber Outlet AQ

B-S2-R1-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S2-R1-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S

B-S2-R1-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S2-R1-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S2-R1-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S2-R1-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S2-R1-L10-2 Treated Sediment - Centrifuge Solids
(Third Treatment Cycle)    (Dup) S

B-S2-R1-L11-A/AF Wastewater AQ

B-S2-R1-L11-2 Wastewater
(Dup) AQ

B-S2-R1-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

280 134 ND 3 12 15 1,300 ND 0.57 ND 2.5 3.07 1,310

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

620 4,010 ND 140 520 660 1,480 0.58 ND 0.35 ND 0.93 980

- - ND 40 150 190 - - - - - - -

49 ND ND 0.24 0.85 1.09 - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S2-R2  (Woods Pond Sediment)

B-S2-R2-L1-S Untreated Sediment S 33% ND 110 110 - 0.0% 13.7% 65.3% 21.0% 99,000 91,000 96,000 - 95,000 3.9%

B-S2-R2-L2-S Oversized Organics > 850 microns S 13% 26 68 94 - - - - - 510,000 350,000 590,000 250,000 430,000 36%

B-S2-R2-L4-S Collision Chamber Outlet S 54% 11 42 53 - 0.0% 14.7% 64.5% 20.8% 77,000 74,000 77,000 - 76,000 1.9%

B-S2-R2-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S2-R2-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 59% 4.2 16 20.2 - - - - - 48,000 52,000 43,000 - 48,000 9.0%

B-S2-R2-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S 68% 1.7 6.9 8.6 - - - - - 18,000 19,000 22,000 - 20,000 11%

B-S2-R2-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 58% 2.4 9.5 11.9 - - - - - 48,000 41,000 47,000 - 45,000 7.8%

B-S2-R2-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 55% 4.5 17 21.5 - - - - - 56,000 71,000 81,000 - 69,000 18%

B-S2-R2-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 57% 2.2 8.5 10.7 15 0.0% 11.5% 86.0% 2.5% 47,000 44,000 100,000 49,000 60,000 46%

B-S2-R2-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 57% 2.3 9.1 11.4 - 0.0% 0.3% 86.8% 12.9% 61,000 46,000 45,000 - 51,000 18%

B-S2-R2-L10-2 Treated Sediment - Centrifuge Solids
(Third Treatment Cycle)   (Dup) S 61% 2.1 7.9 10 - - - - - - - - - - -

B-S2-R2-L11-A/AF Wastewater AQ - - - - - - - - - - - - - - -

B-S2-R2-L11-2 Wastewater
(Dup) AQ -  -  -  - - - - - - - - - - - -

B-S2-R2-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)Run B-S2-R2  (Woods Pond Sediment)

B-S2-R2-L1-S Untreated Sediment S

B-S2-R2-L2-S Oversized Organics > 850 microns S

B-S2-R2-L4-S Collision Chamber Outlet S

B-S2-R2-L4-A/AF Collision Chamber Outlet AQ

B-S2-R2-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S2-R2-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S

B-S2-R2-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S2-R2-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S2-R2-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S2-R2-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S2-R2-L10-2 Treated Sediment - Centrifuge Solids
(Third Treatment Cycle)   (Dup) S

B-S2-R2-L11-A/AF Wastewater AQ

B-S2-R2-L11-2 Wastewater
(Dup) AQ

B-S2-R2-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

280 7.2 ND 0.12 0.44 0.56 80 ND ND ND ND ND -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

950 4,540 ND 250 1,200 1,450 830 ND 1.1 ND ND 1.1 210

- - ND 150 600 750 740 - - - - - -

250 10.9 ND 0.27 1.1 1.37 - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S2-R3  (Woods Pond Sediment)

B-S2-R3-L1-S Untreated Sediment S 34% 29 110 139 - 0.0% 12.6% 64.3% 23.1% 96,000 110,000 84,000 - 95,000 11%

B-S2-R3-L2-S Oversized Organics > 850 microns S 12% 34 110 144 - - - - - 430,000 520,000 390,000 - 450,000 15%

B-S2-R3-L4-S Collision Chamber Outlet S 49% 23 85 108 - 0.0% 11.1% 61.7% 27.2% 90,000 99,000 86,000 - 91,000 7.5%

B-S2-R3-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S2-R3-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 61% 3.3 13 16.3 - - - - - 38,000 39,000 38,000 - 38,000 1.8%

B-S2-R3-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S 48% 9.8 34 43.8 - - - - - 96,000 55,000 86,000 62,000 75,000 26%

B-S2-R3-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 66% 1.7 6.7 8.4 - - - - - 27,000 29,000 31,000 - 29,000 7.0%

B-S2-R3-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 57% 5.7 20 25.7 - - - - - 36,000 55,000 57,000 - 49,000 23%

B-S2-R3-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 65% 1.7 6.9 8.6 9.7 0.0% 25.1% 27,000 33,000 22,000 - 27,000 19%

B-S2-R3-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 55% 4.9 18 22.9 - 0.0% 0.2% 92.8% 7.0% 37,000 37,000 39,000 - 38,000 2.2%

B-S2-R3-L10-2 Treated Sediment - Centrifuge Solids
(Third Treatment Cycle)   (Dup) S 60% 5.5 19 24.5 - 0.0% 0.2% 87.2% 12.6% 46,000 52,000 52,000 - 50,000 7.3%

B-S2-R3-L11-A/AF Wastewater AQ - - - - - - - - - - - - - - -

B-S2-R3-L11-2F Wastewater
(Dup) AQ - - - - - - - - - - - - - - -

B-S2-R3-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -

74.9%
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)Run B-S2-R3  (Woods Pond Sediment)

B-S2-R3-L1-S Untreated Sediment S

B-S2-R3-L2-S Oversized Organics > 850 microns S

B-S2-R3-L4-S Collision Chamber Outlet S

B-S2-R3-L4-A/AF Collision Chamber Outlet AQ

B-S2-R3-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S2-R3-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S

B-S2-R3-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S2-R3-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S2-R3-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S2-R3-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S2-R3-L10-2 Treated Sediment - Centrifuge Solids
(Third Treatment Cycle)   (Dup) S

B-S2-R3-L11-A/AF Wastewater AQ

B-S2-R3-L11-2F Wastewater
(Dup) AQ

B-S2-R3-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

210 49.3 ND 4.3 16 20.3 44 ND 0.22 ND 0.48 0.7 -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

570 6,030 ND 140 580 720 480 ND ND ND ND ND 230

- - ND 160 650 810 - - - - - - -

84 217 ND 0.17 0.54 0.71 - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S3-R1  (Floodplain Soils)

B-S3-R1-L1-S Untreated Soil S 67% ND 55 55 52 0.0% 22.9% 60.5% 16.6% 48,000 47,000 46,000 - 47,000 1.8%

B-S3-R1-L2-S Oversized Organics > 850 microns S 13% ND 96 96 - - - - - 280,000 530,000 110,000 540,000 360,000 58%

B-S3-R1-L4-S Collision Chamber Outlet S 82% ND 17 17 - 0.0% 31.8% 63.9% 4.3% 12,000 17,000 13,000 - 14,000 20%

B-S3-R1-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S3-R1-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 73% ND 5.4 5.4 5.7 0.0% 38.8% 60.2% 1.0% 22,000 20,000 21,000 - 21,000 5.3%

B-S3-R1-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S 63% ND 40 40 - 0.0% 1.0% 86.2% 12.8% 35,000 39,000 40,000 - 38,000 7.1%

B-S3-R1-L6-2 Treated Sediment - Centrifuge Solids
(First Treatment Cycle)   (Dup) S 59% ND 45 45 - 0.0% 0.8% 83.2% 16.0% 43,000 32,000 43,000 - 39,000 16%

B-S3-R1-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 70% ND 4.4 4.4 - 0.0% 33.3% 65.6% 1.1% 8,200 13,000 12,000 - 11,000 23%

B-S3-R1-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 64% ND 24 24 - 0.0% 0.8% 92.2% 7.0% 58,000 64,000 74,000 - 65,000 13%

B-S3-R1-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 73% ND 3.9 3.9 - 0.0% 27.2% 71.5% 1.3% 17,000 17,000 15,000 - 16,000 6.4%

B-S3-R1-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 65% ND 15 15 - 0.0% 0.6% 92.9% 6.5% 33,000 28,000 31,000 - 30,000 8.0%

B-S3-R1-L11-A/AF Wastewater AQ - - - - - - - - - - - - - - -

B-S3-R1-L11-2 Wastewater
(Dup) AQ - - - - - - - - - - - - - - -

B-S3-R1-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -

2008-02-07 Report Verification Data.xls (Analytical Data) 13/18 BioGenesis Enterprises, Inc.



Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)Run B-S3-R1  (Floodplain Soils)

B-S3-R1-L1-S Untreated Soil S

B-S3-R1-L2-S Oversized Organics > 850 microns S

B-S3-R1-L4-S Collision Chamber Outlet S

B-S3-R1-L4-A/AF Collision Chamber Outlet AQ

B-S3-R1-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S3-R1-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S

B-S3-R1-L6-2 Treated Sediment - Centrifuge Solids
(First Treatment Cycle)   (Dup) S

B-S3-R1-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S3-R1-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S3-R1-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S3-R1-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S3-R1-L11-A/AF Wastewater AQ

B-S3-R1-L11-2 Wastewater
(Dup) AQ

B-S3-R1-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

570 15,800 ND ND 190 190 1,200 ND ND ND 76 76 -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

4,600 4,590 ND ND 280 280 780 1.1 ND ND 2.1 3.2 240

260 9,130 ND ND 170 170 - - - - - - -

100 11 ND 0.72 2.9 3.62 - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S3-R2  (Floodplain Soils)

B-S3-R2-L1-S Untreated Soil S 66% ND 45 45 - 0.0% 24.4% 58.6% 17.0% 48,000 45,000 56,000 - 50,000 11%

B-S3-R2-L2-S Oversized Organics > 850 microns S 13% ND 60 60 - - - - - 430,000 490,000 310,000 - 410,000 23%

B-S3-R2-L4-S Collision Chamber Outlet S 82% ND 15 15 - 3.7% 35.2% 12,000 12,000 14,000 - 12,000 9.6%

B-S3-R2-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S3-R2-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 77% ND 4.8 4.8 5.5 0.0% 36.4% 18,000 20,000 18,000 - 19,000 6.3%

B-S3-R2-L5-2 Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle)   (Dup) S 76% ND 5.0 5.0 4.4 - - - - - - - - - -

B-S3-R2-L6-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 63% ND 44 44 - 0.0% 0.1% 91.4% 8.5% 26,000 49,000 36,000 26,000 34,000 32%

B-S3-R2-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 75% ND 2.6 2.6 - - - - - 11,000 14,000 20,000 14,000 15,000 25%

B-S3-R2-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 69% ND 12 12 - - - - - 26,000 26,000 36,000 - 29,000 19%

B-S3-R2-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 76% ND 2.6 2.6 - - - - - 13,000 12,000 13,000 - 13,000 5.6%

B-S3-R2-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 70% ND 7.3 7.3 - - - - - 38,000 22,000 14,000 11,000 21,000 58%

B-S3-R2-L11-A/AF Wastewater AQ - - - - - - - - - - - - - - -

B-S3-R2-L11-2 Wastewater
(Dup) AQ - - - - - - - - - - - - - - -

B-S3-R2-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -

61.1%

63.6%
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)Run B-S3-R2  (Floodplain Soils)

B-S3-R2-L1-S Untreated Soil S

B-S3-R2-L2-S Oversized Organics > 850 microns S

B-S3-R2-L4-S Collision Chamber Outlet S

B-S3-R2-L4-A/AF Collision Chamber Outlet AQ

B-S3-R2-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S3-R2-L5-2 Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle)   (Dup) S

B-S3-R2-L6-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S3-R2-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S3-R2-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S3-R2-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S3-R2-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S3-R2-L11-A/AF Wastewater AQ

B-S3-R2-L11-2 Wastewater
(Dup) AQ

B-S3-R2-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

570 43 ND ND 230 230 200 ND ND ND 83 83 -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

950 12,800 ND ND 160 160 1,000 0.65 ND ND 1.8 2.45 71

740 10,100 ND ND 140 140 - - - - - - -

87 6 ND 0.79 1.6 2.39 - - - - - - -
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES AQUEOUS ANALYSES

Sample ID Sample Location Matrix
Percent 
Solids
(%)

Aroclor 
1248

(ppm)

Aroclor 
1260

(ppm)

Total
PCBs
(ppm)

Total PCB
Con-

geners
(See Table C-3)

(ppm)

% 
Gravel
> 2 mm

% Sand
75 

microns
- 2 mm

% Silt
3.9 - 75 
microns

% Clay
< 3.9 

microns

TOC
Rep. 1
(ppm)

TOC
Rep. 2
(ppm)

TOC
Rep. 3
(ppm)

TOC
Rep. 4
(ppm)

Average 
TOC
(ppm)

TOC
Rel. % 
Diff.
(%)

Run B-S3-R3  (Floodplain Soils)

B-S3-R3-L1-S Untreated Soil S 67% ND 50 50 - 0.0% 24.3% 58.0% 17.7% 46,000 55,000 45,000 - 49,000 12%

B-S3-R3-L2-S Oversized Organics > 850 microns S 19% ND 86 86 - - - - - 370,000 350,000 330,000 - 350,000 4.7%

B-S3-R3-L4-S Collision Chamber Outlet S 76% ND 21 21 - 3.5% 28.9% 29,000 17,000 20,000 28,000 23,000 25%

B-S3-R3-L4-A/AF Collision Chamber Outlet AQ - - - - - - - - - - - - - - -

B-S3-R3-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S 78% ND 6.5 6.5 5.8 0.0% 36.6% 15,000 16,000 16,000 - 16,000 3.3%

B-S3-R3-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S 63% ND 7.4 7.4 - 0.0% 0.1% 85.3% 14.6% 29,000 27,000 27,000 - 28,000 3.7%

B-S3-R3-L6-2 Treated Sediment - Centrifuge Solids
(First Treatment Cycle)   (Dup) S 61% ND 35 35 - - - - - - - - - - -

B-S3-R3-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S 76% ND 4.2 4.2 - - - - - 33,000 16,000 15,000 14,000 20,000 46%

B-S3-R3-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S 51% ND 40 40 - - - - - 54,000 59,000 55,000 - 56,000 4.7%

B-S3-R3-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S 76% ND 3.1 3.1 - - - - - 15,000 15,000 15,000 - 15,000 0.4%

B-S3-R3-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S 59% ND 24 24 - - - - - 62,000 65,000 60,000 - 62,000 4.4%

B-S3-R3-L11-A/AF Wastewater AQ - - - - - - - - - - - - - - -

B-S3-R3-L11-2 Wastewater
(Dup) AQ - - - - - - - - - - - - - - -

B-S3-R3-L12-A Rinse Blank AQ - - - - - - - - - - - - - - -

67.6%

63.4%
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Table C-1
Summary of Analytical Data from Validation Test Runs

SOLIDS ANALYSES

Sample ID Sample Location Matrix

Run B-S1-R1  (Reach 5A Sediment)Run B-S3-R3  (Floodplain Soils)

B-S3-R3-L1-S Untreated Soil S

B-S3-R3-L2-S Oversized Organics > 850 microns S

B-S3-R3-L4-S Collision Chamber Outlet S

B-S3-R3-L4-A/AF Collision Chamber Outlet AQ

B-S3-R3-L5-S Treated Sediment - Hydrocyclone Solids
(First Treatment Cycle) S

B-S3-R3-L6-S Treated Sediment - Centrifuge Solids
(First Treatment Cycle) S

B-S3-R3-L6-2 Treated Sediment - Centrifuge Solids
(First Treatment Cycle)   (Dup) S

B-S3-R3-L7-S Treated Sediment - Hydrocyclone Solids
(Second Treatment Cycle) S

B-S3-R3-L8-S Treated Sediment - Centrifuge Solids
(Second Treatment Cycle) S

B-S3-R3-L9-S Treated Sediment - Hydrocyclone Solids
(Third Treatment Cycle) S

B-S3-R3-L10-S Treated Sediment - Centrifuge Solids
(Third Treatment Cycle) S

B-S3-R3-L11-A/AF Wastewater AQ

B-S3-R3-L11-2 Wastewater
(Dup) AQ

B-S3-R3-L12-A Rinse Blank AQ

AQUEOUS ANALYSES

Total 
Diss'd 
Solids
(mg/L)

Total 
Susp'd 
Solids
(mg/L)

Total
Aroclor 

1221
(ug/L)

Total
Aroclor 

1248
(ug/L)

Total
Aroclor 

1260
(ug/L)

Total
PCBs
(ug/L)

Total
TOC

(mg/L)

Filtered
Aroclor 

1242
(ug/L)

Filtered
Aroclor 

1248
(ug/L)

Filtered
Aroclor 

1254
(ug/L)

Filtered
Aroclor 

1260
(ug/L)

Filtered
PCBs
(ug/L)

Filtered
TOC

(mg/L)

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

260 12.5 ND ND 180 180 110 - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

1,800 5,580 ND ND 200 200 980 ND ND ND 0.36 0.36 82

- - ND ND 80 80 - - - - - - -

130 7.2 1.3 0.7 1.9 3.9 - - - - - - -
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Table C-2
Summary of PCDD/DF Analytical Data from Verification Test Runs

Soil/Sediment Source: Coarse-grained Sediment, Reach 5A (TS-SED-A) Fine-grained Sediment, Woods Pond (TS-SED-B) Floodplain Soil (TS-SO-A)
Sample ID: B-S1-R1-L1-S B-S1-R1-L9A-S B-S1-R2-L9A-S B-S1-R3-L9A-S B-S2-R1-L1-S B-S2-R1-L9-S B-S2-R2-L9-S B-S2-R3-L9-S

Sample Location: Untreated Sediment
Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)

Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)

Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)
Untreated Sediment

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Furans (mg/kg)
2,3,7,8-TCDF 0.00014 0.000024 0.000031 0.000022 0.00028 0.000088 0.000071 0.000072
TCDFs (total) 0.00071 0.00015 0.00021 0.00012 0.0034 0.00088 0.00067 0.00076
1,2,3,7,8-PeCDF 0.000040 0.0000075 0.0000056 0.0000055 0.00012 0.000048 0.000026 0.000030
2,3,4,7,8-PeCDF 0.000072 0.000015 0.000014 0.000011 0.00039 0.000066 0.00007 0.000077
PeCDFs (total) 0.00054 0.000069 0.00011 0.000053 0.0020 0.00041 0.00073 0.00082
1,2,3,4,7,8-HxCDF 0.00014 0.000051 0.000034 0.000033 0.00032 0.000084 0.000072 0.000077
1,2,3,6,7,8-HxCDF 0.000051 0.0000082 0.0000055 0.0000051 0.00027 0.000059 0.000047 0.000051
1,2,3,7,8,9-HxCDF 0.000026 0.0000050 0.0000043 0.0000032 0.000047 0.000015 0.000015 0.000016
2,3,4,6,7,8-HxCDF 0.000052 0.0000086 0.0000056 0.0000052 0.00016 0.000069 0.000056 0.000062
HxCDFs (total) 0.00061 0.00015 0.00011 0.000097 0.0049 0.0011 0.00097 0.0011
1,2,3,4,6,7,8-HpCDF 0.00025 0.000050 0.000036 0.000034 0.0048 0.0008 0.00069 0.00071
1,2,3,4,7,8,9-HpCDF 0.000056 0.000025 0.000016 0.000017 0.00018 0.000033 0.000028 0.000031
HpCDFs (total) 0.00051 0.00017 0.00011 0.00011 0.0093 0.0016 0.0014 0.0014
OCDF 0.00048 0.00023 0.00014 0.00015 0.0029 0.00039 0.00033 0.00042

Dioxins (mg/kg)
2,3,7,8-TCDD ND (0.0000081) 0.00000088 0.00000067 ND (0.0000012) 0.000013 0.0000043 0.0000035 0.0000033
TCDDs (total) ND (0.0000081) 0.0000070 0.0000037 0.0000014 0.00021 0.000028 0.000029 0.000035
1,2,3,7,8-PeCDD ND (0.0000097) ND (0.0000020) ND (0.0000017) ND (0.0000018) 0.000034 ND (0.000013) 0.0000062 ND (0.000011)
PeCDDs (total) 0.000044 0.0000061 0.0000018 0.0000021 0.00022 0.000018 0.000059 0.000040
1,2,3,4,7,8-HxCDD ND (0.000010) 0.0000012 0.00000065 0.00000082 0.000047 0.000010 0.0000087 0.0000086
1,2,3,6,7,8-HxCDD 0.000015 J 0.0000018 0.0000011 0.0000014 0.00018 0.000041 0.000034 0.000035
1,2,3,7,8,9-HxCDD ND (0.000014) 0.0000016 0.0000011 0.0000011 0.00012 0.000028 0.000023 0.000024
HxCDDs (total) 0.00019 0.000026 0.000010 0.000020 0.0017 0.00031 0.00027 0.00030
1,2,3,4,6,7,8-HpCDD 0.00012 0.000015 0.000010 0.000010 0.0037 0.00071 0.00057 0.00066
HpCDDs (total) 0.00023 0.000030 0.000023 0.000021 0.0069 0.0013 0.0010 0.0012
OCDD 0.00060 0.000065 0.000040 0.000041 0.024 0.0032 0.0024 0.0039

Total TEQs (mg/kg)
(WHO TEFs) 0.000095 0.000021 0.000018 0.000015 0.00048 0.00010 0.000092 0.000097

2008-02-07 Report Verification Data.xls (PCDD DF Data) 1/2 BioGenesis Enterprises, Inc.



Table C-2
Summary of PCDD/DF Analytical Data from Verification Test Runs

Soil/Sediment Source:
Sample ID:

Sample Location:

Furans (mg/kg)
2,3,7,8-TCDF
TCDFs (total)
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
PeCDFs (total)
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
HxCDFs (total)
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
HpCDFs (total)
OCDF

Dioxins (mg/kg)
2,3,7,8-TCDD
TCDDs (total)
1,2,3,7,8-PeCDD
PeCDDs (total)
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
HxCDDs (total)
1,2,3,4,6,7,8-HpCDD
HpCDDs (total)
OCDD

Total TEQs (mg/kg)
(WHO TEFs) 

Floodplain Soil (TS-SO-A)
B-S3-R1-L1-S B-S3-R1-L5-S B-S3-R2-L5-S B-S3-R2-L5-2 B-S3-R3-L5-S

Untreated Soil
Treated Sediment - 

Hydrocyclone Solids 
(First Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle) 

DUP

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle)

0.00037 0.000048 0.000040 0.000042 0.000055
0.0021 0.00025 0.00020 0.00021 0.00030

0.00026 0.000028 0.000025 0.000024 0.000033
0.00031 0.000036 0.000034 0.000033 0.000041
0.0020 0.00033 0.00028 0.00028 0.00035

0.00027 0.000023 0.000023 0.000023 0.000029
0.00013 0.000012 0.000012 0.000010 0.000015
0.000029 0.0000042 0.0000037 ND (0.0000026) 0.0000043
0.00016 0.000014 0.000013 0.000012 0.000016
0.0024 0.00021 0.00021 0.00017 0.00024
0.0012 0.000066 0.00010 0.000063 0.000083

0.000085 0.000006 0.0000055 0.0000061 0.0000075
0.0027 0.00015 0.00021 0.00014 0.00019
0.0014 0.000058 0.000075 0.000062 0.000081

0.0000068 0.0000011 ND (0.00000080) 0.00000095 ND (0.0000010)
0.000064 0.0000080 0.0000042 0.0000055 0.0000032

ND (0.000033) ND (0.00000082) 0.0000019 0.0000018 0.0000028
0.000029 0.000015 0.000014 0.000013 0.000012
0.000022 0.0000017 0.0000017 0.0000019 0.0000016
0.000088 0.0000067 0.0000064 0.0000066 0.0000072
0.000048 0.0000035 0.0000038 0.0000040 0.0000045
0.00067 0.000050 0.000050 0.000052 0.000058
0.0022 0.00012 0.00012 0.00012 0.00015
0.0040 0.00022 0.00022 0.00022 0.00028
0.018 0.00078 0.00084 0.00079 0.0011

0.00034 0.000034 0.000033 0.000032 0.000041
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Table C-3
Summary of PCB Congener Analytical Data from Verification Test Runs

Soil/Sediment Source: Coarse-grained Sediment, Reach 5A (TS-SED-A) Fine-grained Sediment, Woods Pond (TS-SED-B) Floodplain Soil (TS-SO-A)
Sample ID: B-S1-R1-L1-S B-S1-R1-L9A-S B-S1-R2-L9A-S B-S1-R3-L9A-S B-S2-R1-L1-S B-S2-R1-L9-S B-S2-R2-L9-S B-S2-R3-L9-S

Sample Location: Untreated Sediment
Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)

Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)

Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)
Untreated Sediment

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

PCB Congeners (mg/kg)
PCB 1 0.22 ND (0.012) ND (0.011) ND (0.0057) ND (0.063) 0.066 ND (0.0031) ND (0.0068)
PCB 4,10 3.0 0.76 0.56 0.39 ND (0.019) 0.23 0.011 0.021
PCB 5,8 0.33 0.068 0.065 0.034 0.34 0.077 0.065 0.031
PCB 6 0.14 0.035 0.025 0.012 0.11 0.010 0.014 0.012
PCB 7,9 0.011 0.0085 0.0030 0.0023 ND (0.0075) 0.0019 0.0012 0.0030
PCB 12,13 0.044 0.016 0.0059 ND (0.0012) ND (0.014) ND (0.0011) ND (0.00066) ND (0.0015)
PCB 15,18 0.21 0.059 0.042 0.026 0.36 0.044 0.039 0.028
PCB 16,32 0.78 0.24 0.17 0.10 0.60 0.057 0.052 0.040
PCB 17 2.1 0.69 0.47 0.32 0.46 0.082 0.048 0.038
PCB 19 3.3 0.95 0.68 0.46 0.081 ND (0.0012) 0.014 0.010
PCB 20,21,33,53 0.59 0.19 0.13 0.088 1.0 0.096 0.10 0.067
PCB 22,51 1.6 0.48 0.33 0.23 0.80 0.082 0.088 0.053
PCB 23,34,54 0.55 0.16 0.13 0.086 ND (0.011) ND (0.00084) 0.0056 ND (0.0012)
PCB 24,27 0.49 0.15 0.11 0.070 0.067 0.030 0.0051 0.0052
PCB 25 0.30 0.085 0.058 0.034 0.41 0.037 0.044 0.027
PCB 26 0.32 0.089 0.055 0.034 0.97 0.079 0.092 0.059
PCB 28,50 0.21 0.063 0.048 0.028 0.64 0.069 0.082 0.051
PCB 29 ND (0.00090) 0.0075 0.0035 0.0020 ND (0.0024) ND (0.00019) ND (0.00012) ND (0.00026)
PCB 31 0.20 0.060 0.042 0.028 0.49 0.047 0.049 0.035
PCB 37,42,59 0.16 0.044 0.027 0.020 0.92 0.071 0.085 0.059
PCB 38,47 1.6 0.48 0.33 0.23 1.4 0.11 0.12 0.081
PCB 40 0.0093 0.0043 0.0062 0.0015 0.11 0.0083 0.011 0.0076
PCB 41,64,71,72 0.14 0.052 0.039 0.025 0.91 0.069 0.087 0.053
PCB 43,49 1.0 0.32 0.21 0.15 2.7 0.20 0.23 0.15
PCB 45 0.022 0.012 0.011 0.0047 0.055 0.0081 0.0076 0.0064
PCB 46 0.062 0.018 0.011 0.0084 0.18 0.020 0.018 0.014
PCB 48,75 0.042 0.018 0.0099 0.0090 0.095 0.0083 0.0099 0.007
PCB 52,69,73 1.1 0.38 0.25 0.18 4.6 0.36 0.41 0.28
PCB 55,91,121 0.79 0.28 0.21 0.13 1.4 0.095 0.12 0.075
PCB 56,60 0.013 0.0048 0.0032 0.0017 0.12 0.011 0.018 0.0075
PCB 57,103 0.23 0.083 0.062 0.035 0.56 0.033 0.039 0.026
PCB 58,67,100 0.49 0.17 0.12 0.079 0.33 0.021 0.025 0.016
PCB 63 0.014 0.0046 0.0047 ND (0.0011) 0.10 0.0087 0.0088 0.0080
PCB 66,76,98,80,93,95,102,88 0.88 0.36 0.29 0.17 7.3 0.54 0.66 0.43
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Table C-3
Summary of PCB Congener Analytical Data from Verification Test Runs

Soil/Sediment Source: Coarse-grained Sediment, Reach 5A (TS-SED-A) Fine-grained Sediment, Woods Pond (TS-SED-B) Floodplain Soil (TS-SO-A)
Sample ID: B-S1-R1-L1-S B-S1-R1-L9A-S B-S1-R2-L9A-S B-S1-R3-L9A-S B-S2-R1-L1-S B-S2-R1-L9-S B-S2-R2-L9-S B-S2-R3-L9-S

Sample Location: Untreated Sediment
Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)

Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)

Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)
Untreated Sediment

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

PCB Congeners (mg/kg) con't
PCB 68,96 0.19 0.066 0.047 0.028 0.32 0.020 0.025 0.015
PCB 70 0.043 0.018 0.018 0.0093 0.87 0.077 0.096 0.065
PCB 74,94,61 0.096 0.028 0.025 0.016 0.30 0.024 0.031 0.021
PCB 77,110,148 0.57 0.26 0.19 0.11 6.0 0.45 0.56 0.36
PCB 78,83,112,108 0.038 0.015 0.014 0.0058 0.37 0.023 0.031 0.017
PCB 79,99,113 0.40 0.15 0.13 0.065 2.3 0.15 0.19 0.12
PCB 81,87,117,125,115,145 0.20 0.074 0.052 0.036 0.93 0.078 0.094 0.062
PCB 82 0.0067 0.0028 0.0029 0.0016 0.12 0.010 0.016 0.0091
PCB 84,92,155 0.87 0.32 0.26 0.15 7.4 0.52 0.63 0.41
PCB 89 0.0095 0.0011 0.0041 0.0016 0.031 0.0021 0.0032 0.0030
PCB 90,101 1.0 0.40 0.33 0.18 6.7 0.45 0.55 0.35
PCB 97,152,86 0.11 0.045 0.030 0.019 0.76 0.056 0.068 0.044
PCB 104,44 0.095 0.025 0.018 0.013 1.4 0.11 0.13 0.088
PCB 105,132,161 0.62 0.25 0.21 0.11 3.2 0.23 0.28 0.18
PCB 106,118,1 3.2 1.2 1.1 0.57 13 0.86 1.0 0.68
PCB 107,109,147 0.95 0.37 0.25 0.17 1.1 0.077 0.11 0.063
PCB 114,134,143 0.16 0.063 0.053 0.029 0.56 0.039 0.050 0.030
PCB 116,85 0.028 0.016 0.0059 0.0067 0.55 0.042 0.051 0.036
PCB 119,150 0.087 0.033 0.026 0.015 0.23 0.015 0.019 0.012
PCB 120,136 0.52 0.21 0.17 0.097 1.9 0.13 0.17 0.11
PCB 122,131,142 0.060 0.026 0.021 0.011 0.20 0.013 0.016 0.010
PCB 123 ND (0.0045) ND (0.0023) ND (0.0022) ND (0.0011) ND (0.012) 0.0018 ND (0.00059) ND (0.0013)
PCB 124,135 0.43 0.17 0.14 0.079 1.4 0.094 0.12 0.077
PCB 126,129 0.0099 0.0038 0.0035 0.0015 0.042 0.0036 0.0040 0.0026
PCB 128,162 0.11 0.045 0.037 0.018 0.63 0.045 0.056 0.038
PCB 130,176 0.30 0.11 0.097 0.048 0.92 0.062 0.072 0.048
PCB 137 0.067 0.027 0.026 0.012 0.31 0.025 0.025 0.018
PCB 138,163,164 3.5 1.3 1.2 0.60 11 0.77 0.91 0.61
PCB 140 ND (0.0044) 0.035 0.023 ND (0.0011) ND (0.012) ND (0.00091) ND (0.00058) ND (0.0013)
PCB 141 1.4 0.51 0.47 0.23 4.2 0.30 0.34 0.24
PCB 144 0.37 0.13 0.12 0.059 1.1 0.077 0.090 0.053
PCB 146,165,188 1.0 0.40 0.31 0.18 3.3 0.21 0.25 0.16
PCB 151 1.8 0.70 0.59 0.33 4.9 0.32 0.39 0.25
PCB 153 3.2 1.2 1.1 0.54 10 0.67 0.77 0.53
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Table C-3
Summary of PCB Congener Analytical Data from Verification Test Runs

Soil/Sediment Source: Coarse-grained Sediment, Reach 5A (TS-SED-A) Fine-grained Sediment, Woods Pond (TS-SED-B) Floodplain Soil (TS-SO-A)
Sample ID: B-S1-R1-L1-S B-S1-R1-L9A-S B-S1-R2-L9A-S B-S1-R3-L9A-S B-S2-R1-L1-S B-S2-R1-L9-S B-S2-R2-L9-S B-S2-R3-L9-S

Sample Location: Untreated Sediment
Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)

Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)

Treated Sediment - 
75 to 425 microns 

(Third Treat. Cycle)
Untreated Sediment

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(Third Treat. Cycle)

PCB Congeners (mg/kg) con't
PCB 156,171 1.1 0.37 0.34 0.17 2.7 0.18 0.22 0.14
PCB 157,202 0.049 0.017 0.015 0.0075 0.080 0.0048 0.0059 0.0038
PCB 158,160,186 0.29 0.11 0.099 0.048 0.90 0.068 0.076 0.052
PCB 166,178 1.3 0.49 0.40 0.22 2.3 0.14 0.17 0.11
PCB 167 0.065 0.022 0.017 0.0090 0.25 0.019 0.022 0.012
PCB 170 1.7 0.58 0.52 0.26 3.5 0.24 0.29 0.19
PCB 172,204 0.70 0.25 0.22 0.11 1.6 0.10 0.12 0.081
PCB 173 0.042 0.012 0.013 0.0060 0.077 0.0053 0.0058 0.004
PCB 174,181 3.0 1.0 0.94 0.46 6.3 0.40 0.48 0.32
PCB 175,159 0.20 0.07 0.052 0.029 0.36 0.023 0.028 0.017
PCB 177 2.0 0.71 0.61 0.32 4.1 0.26 0.32 0.21
PCB 179 1.4 0.49 0.44 0.23 2.6 0.16 0.20 0.13
PCB 180 6.2 2.2 2.0 0.99 12 0.80 0.94 0.63
PCB 182,187 3.7 1.4 1.2 0.61 6.7 0.42 0.49 0.32
PCB 183 1.7 0.55 0.50 0.25 3.3 0.20 0.24 0.16
PCB 185 0.35 0.12 0.12 0.055 0.61 0.04 0.048 0.033
PCB 189 0.11 0.040 0.031 0.017 0.19 0.017 0.017 0.018
PCB 190 0.54 0.19 0.17 0.087 0.97 0.065 0.079 0.051
PCB 191 0.15 0.067 0.049 0.021 0.31 0.018 0.024 0.017
PCB 192,197 0.086 0.043 0.037 0.014 0.15 0.0092 0.0071 0.0081
PCB 193 0.47 0.19 0.16 0.073 0.88 0.060 0.070 0.049
PCB 194 1.5 0.52 0.46 0.24 2.2 0.14 0.17 0.12
PCB 195 0.53 0.18 0.16 0.081 0.75 0.048 0.060 0.041
PCB 196,203 3.5 1.2 1.1 0.53 4.9 0.30 0.36 0.25
PCB 198 0.11 0.048 0.029 0.020 0.16 0.011 0.0093 0.017
PCB 199 3.1 1.0 0.94 0.48 4.5 0.28 0.33 0.22
PCB 200,169 0.31 0.11 0.098 0.047 0.46 0.029 0.036 0.024
PCB 201 0.30 0.10 0.085 0.047 0.45 0.024 0.027 0.021
PCB 205 0.10 0.042 0.035 0.020 0.18 0.010 0.013 0.0077
PCB 206 0.41 0.14 0.13 0.063 0.54 0.032 0.033 0.024
PCB 208 0.13 0.050 0.043 0.022 0.17 0.013 0.011 0.0072

Total PCB Congeners (mg/kg) 78 27 22 12 180 13 15 9.7
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Table C-3
Summary of PCB Congener Analytical Data from Verification Test Runs

Soil/Sediment Source:
Sample ID:

Sample Location:

PCB Congeners (mg/kg)
PCB 1
PCB 4,10
PCB 5,8
PCB 6
PCB 7,9
PCB 12,13
PCB 15,18
PCB 16,32
PCB 17
PCB 19
PCB 20,21,33,53
PCB 22,51
PCB 23,34,54
PCB 24,27
PCB 25
PCB 26
PCB 28,50
PCB 29
PCB 31
PCB 37,42,59
PCB 38,47
PCB 40
PCB 41,64,71,72
PCB 43,49
PCB 45
PCB 46
PCB 48,75
PCB 52,69,73
PCB 55,91,121
PCB 56,60
PCB 57,103
PCB 58,67,100
PCB 63
PCB 66,76,98,80,93,95,102,88

Floodplain Soil (TS-SO-A)
B-S3-R1-L1-S B-S3-R1-L5-S B-S3-R2-L5-S B-S3-R2-L5-2 B-S3-R3-L5-S

Untreated Soil
Treated Sediment - 

Hydrocyclone Solids 
(First Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle) 

DUP

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle)

ND (0.027) ND (0.0025) ND (0.0023) ND (0.0024) ND (0.0023)
ND (0.0080) ND (0.00072) ND (0.00068) 0.014 0.010

0.027 0.0054 0.022 0.0074 0.0041
0.014 0.0019 0.0012 0.0023 0.0022

0.0058 ND (0.00029) ND (0.00027) ND (0.00028) ND (0.00027)
ND (0.0059) ND (0.00053) ND (0.00050) ND (0.00052) ND (0.00050)
ND (0.010) 0.0021 0.0038 0.0035 0.0025

0.010 0.0015 0.0027 0.0055 0.0052
ND (0.0059) 0.0031 0.0058 0.0014 0.0084
ND (0.0065) 0.0026 0.0055 0.0094 0.0099
ND (0.011) 0.0019 0.0039 0.0045 0.0047

0.0084 0.0025 0.0044 0.0070 0.0056
ND (0.0047) ND (0.00043) ND (0.00040) ND (0.00041) ND (0.00040)
ND (0.00066) 0.0010 0.0014 0.0028 0.0022

0.0064 0.00093 ND (0.000066) 0.0029 0.0027
0.012 0.0016 ND (0.00018) 0.0038 0.0040

ND (0.012) 0.0024 0.0026 0.0035 0.0036
ND (0.0011) ND (0.000095) ND (0.000089) ND (0.000092) ND (0.000090)
ND (0.011) 0.0023 0.0019 0.0033 0.0024

0.017 0.0034 0.0032 0.0024 0.0035
0.04 0.0067 0.0074 0.0080 0.0082

ND (0.0025) 0.00048 ND (0.00021) 0.0015 0.00050
0.018 0.0042 0.0046 0.0037 0.0046
0.063 0.0094 0.0095 0.011 0.010
0.011 0.0019 0.0015 0.0014 0.0032
0.012 0.0020 ND (0.00078) 0.0018 ND (0.00078)

0.0068 0.0010 0.00070 0.00052 0.00064
0.14 0.024 0.025 0.027 0.024
0.13 0.016 0.015 0.013 0.015

0.0094 0.0012 0.00092 0.0012 0.0016
0.032 0.0033 0.0038 0.0042 0.0034
0.018 0.0027 0.0020 0.0014 0.0035

ND (0.0054) 0.00098 ND (0.00046) 0.0010 0.00075
1.3 0.15 0.15 0.12 0.16
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Table C-3
Summary of PCB Congener Analytical Data from Verification Test Runs

Soil/Sediment Source:
Sample ID:

Sample Location:

PCB Congeners (mg/kg)PCB Congeners (mg/kg) con't
PCB 68,96
PCB 70
PCB 74,94,61
PCB 77,110,148
PCB 78,83,112,108
PCB 79,99,113
PCB 81,87,117,125,115,145
PCB 82
PCB 84,92,155
PCB 89
PCB 90,101
PCB 97,152,86
PCB 104,44
PCB 105,132,161
PCB 106,118,1
PCB 107,109,147
PCB 114,134,143
PCB 116,85
PCB 119,150
PCB 120,136
PCB 122,131,142
PCB 123
PCB 124,135
PCB 126,129
PCB 128,162
PCB 130,176
PCB 137
PCB 138,163,164
PCB 140
PCB 141
PCB 144
PCB 146,165,188
PCB 151
PCB 153

Floodplain Soil (TS-SO-A)
B-S3-R1-L1-S B-S3-R1-L5-S B-S3-R2-L5-S B-S3-R2-L5-2 B-S3-R3-L5-S

Untreated Soil
Treated Sediment - 

Hydrocyclone Solids 
(First Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle) 

DUP

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle)

0.013 0.00077 ND (0.00064) 0.0021 0.0013
0.053 0.0088 0.0087 0.0078 0.0087
0.015 0.0029 0.0030 0.0024 0.0024
1.2 0.15 0.14 0.12 0.16

0.039 0.0051 0.0044 0.0035 0.0055
0.28 0.033 0.031 0.026 0.035
0.33 0.042 0.038 0.032 0.047
0.043 0.007 0.0057 0.0059 0.0066
0.90 0.11 0.10 0.084 0.12

0.0036 0.00088 0.00085 0.00040 0.00066
1.3 0.16 0.15 0.12 0.16

0.12 0.015 0.014 0.011 0.018
0.022 0.0051 0.0048 0.0046 0.0058
1.0 0.11 0.11 0.087 0.12
3.9 0.42 0.40 0.32 0.42
0.11 0.013 0.012 0.011 0.014
0.15 0.016 0.016 0.013 0.018
0.13 0.017 0.015 0.013 0.018
0.016 0.0022 0.0024 0.0017 0.0025
0.55 0.060 0.056 0.045 0.059
0.046 0.0046 0.0051 0.0045 0.0054

0.0085 0.0014 0.00077 0.0011 0.00094
0.40 0.045 0.042 0.034 0.045
0.016 0.0017 0.0016 0.0013 0.0021
0.23 0.027 0.025 0.020 0.027
0.30 0.033 0.030 0.025 0.033
0.12 0.011 0.011 0.0082 0.013
4.3 0.47 0.45 0.36 0.47

ND (0.0051) ND (0.00046) ND (0.00044) ND (0.00045) ND (0.00044)
2.1 0.23 0.22 0.17 0.23

0.59 0.065 0.061 0.051 0.064
0.75 0.084 0.079 0.064 0.084
1.7 0.18 0.17 0.14 0.18
3.6 0.40 0.37 0.30 0.39
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Table C-3
Summary of PCB Congener Analytical Data from Verification Test Runs

Soil/Sediment Source:
Sample ID:

Sample Location:

PCB Congeners (mg/kg)PCB Congeners (mg/kg) con't
PCB 156,171
PCB 157,202
PCB 158,160,186
PCB 166,178
PCB 167
PCB 170
PCB 172,204
PCB 173
PCB 174,181
PCB 175,159
PCB 177
PCB 179
PCB 180
PCB 182,187
PCB 183
PCB 185
PCB 189
PCB 190
PCB 191
PCB 192,197
PCB 193
PCB 194
PCB 195
PCB 196,203
PCB 198
PCB 199
PCB 200,169
PCB 201
PCB 205
PCB 206
PCB 208

Total PCB Congeners (mg/kg)

Floodplain Soil (TS-SO-A)
B-S3-R1-L1-S B-S3-R1-L5-S B-S3-R2-L5-S B-S3-R2-L5-2 B-S3-R3-L5-S

Untreated Soil
Treated Sediment - 

Hydrocyclone Solids 
(First Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle)

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle) 

DUP

Treated Sediment - 
Hydrocyclone Solids 
(First Treat. Cycle)

0.84 0.096 0.091 0.073 0.096
0.034 0.0034 0.0033 0.0027 0.0032
0.36 0.041 0.039 0.032 0.043
0.83 0.090 0.089 0.067 0.091
0.078 0.010 0.0083 0.0075 0.0097
1.4 0.15 0.14 0.11 0.15

0.57 0.061 0.058 0.047 0.060
0.031 0.0033 0.003 0.0031 0.0028
2.6 0.27 0.26 0.21 0.27

0.20 0.020 0.020 0.015 0.020
1.6 0.17 0.16 0.13 0.16
1.0 0.098 0.096 0.077 0.10
5.0 0.53 0.50 0.40 0.52
2.6 0.28 0.27 0.21 0.27
1.3 0.14 0.13 0.11 0.14

0.28 0.033 0.029 0.024 0.032
0.079 0.0075 0.0089 0.0071 0.0096
0.41 0.046 0.042 0.034 0.044
0.14 0.014 0.010 0.0094 0.012
0.094 0.0071 0.0062 0.0066 0.0063
0.38 0.037 0.034 0.029 0.037
0.88 0.091 0.087 0.070 0.091
0.34 0.034 0.033 0.026 0.033
2.1 0.22 0.21 0.16 0.21

0.12 0.0058 0.0098 0.0058 0.0064
1.9 0.19 0.19 0.15 0.20

0.20 0.019 0.018 0.015 0.020
0.18 0.019 0.019 0.014 0.016
0.054 0.0077 0.0070 0.0048 0.0066
0.23 0.022 0.023 0.017 0.023
0.074 0.0079 0.011 0.0063 0.0072

52 5.7 5.5 4.4 5.8
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APPENDIX P 

Chemical Extraction Bench-Scale Study Evaluation  

1. Introduction 

At the request of the U.S. Environmental Protection Agency (EPA), a bench-scale study of 
chemical extraction was performed to more fully evaluate the chemical extraction treatment 
alternative (TD 4).  The BioGenesisSM Soil and Sediment Washing Process (Biogenesis 
Process) was selected as the representative chemical extraction treatment technology, and 
a bench-scale study of this process was conducted in accordance with a work plan 
developed by BioGenesis (2007) and approved by EPA on July 31, 2007.  

The study was conducted during October and November 2007 using sediments and 
floodplain soils from the Rest of River area.  A detailed description of the study and its 
findings were provided in the Bench-Scale Treatability Study Report (Treatability Study 
Report), authored by BioGenesis (2008), which was attached to the original (2008) 
Corrective Measures Study (CMS) Report for the Rest of River and is included as Appendix 
O to the Revised CMS Report.   

In its comments on the original CMS Report (General Comment 9), EPA requested a more 
thorough analysis of the data and the efficacy of the technology, including a detailed analysis 
of the applicability of reuse and utilization of the processed material in river bottom, bank, or 
floodplain restoration.  This analysis was prepared in response to that EPA comment.  It was 
originally submitted as Appendix C to GE’s Response to EPA’s Interim Comments on CMS 
Report (ARCADIS et al., 2009) and is being resubmitted as an appendix to the Revised CMS 
Report. 

1.1 Description of Process 

The BioGenesisSM Soil/Sediment Washing Technology is a patented low-temperature 
decontamination process, which uses high pressure washing and propriety chemicals to 
remove organic and inorganic contamination from soil and sediment particles.  The 
technology, patented by BioGenesis in 2001, is designed to treat coarse-grained (sand-
sized) and fine-grained (silt- and clay-sized) particles.  The treatment involves isolating 
individual particles and removing contaminants and naturally occurring organic material 
adsorbed to the particles by both physical and chemical processes.  Additional details on the 
process and equipment were provided in the Treatability Study Report (BioGenesis, 2008). 
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1.2 Bench-Scale Study Design 

On behalf of the General Electric Company (GE), BioGenesis prepared the Bench-Scale 
Treatability Study Work Plan (Work Plan) that was approved by EPA on July 31, 2007.  The 
objectives of the study, as stated in the Work Plan, were to:   

1. Evaluate the extent to which the BioGenesisSM Soil/Sediment Washing Technology can 
reduce polychlorinated biphenyl (PCB) concentrations in soil and sediment from the Rest 
of River area.   

2. Provide an understanding of the disposition of PCBs through the various stages of the 
BioGenesisSM Soil/Sediment Washing Process and of the process relationships and 
dependencies with other project factors (e.g., percent solids, storage capacity, and water 
treatment), so as to assist in evaluating this technology. 

3. Provide sufficient information on the BioGenesisSM Soil/Sediment Washing Technology 
to support the evaluation of the technology for full-scale implementation, including 
operational uptime, equipment needs and availability for the full-scale system, 
effectiveness and implementability of the technology at full-scale, and health and safety 
considerations, and to provide a basis for developing full-scale implementation costs. 

Based on these objectives, BioGenesis designed and implemented the bench-scale study in 
three steps: 

Step 1:  Jar testing – preliminary qualitative evaluation based on visual observation of 
site materials mixed with BioGenesis proprietary solutions. 

Step 2:  Process optimization – BioGenesis treated site soils and sediments through 
its process and collected samples of the treated and untreated materials for PCB and 
total organic carbon (TOC) analyses after intermediate steps in the process.  The 
resulting data were then used to optimize the process.  

Step 3:  Validation testing – BioGenesis again treated site soils and sediments based 
on a site-specific/sample-specific optimized process, and GE collected samples for 
PCB analysis in accordance with the Work Plan.  The resulting data were evaluated in 
the Treatability Study Report (BioGenesis, 2008) and are discussed further in this 
supplemental appendix.  

The Work Plan provided that the results of the jar testing and optimization testing would be 
used by BioGenesis to refine the specifics of the process, if needed, prior to implementation 
of the validation testing phase.  However, no significant changes to the approach were made 
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by BioGenesis based on the preliminary testing, and the validation testing was conducted 
essentially as initially developed by BioGenesis in the Work Plan.  This testing is 
summarized below.  

Three types of soil and sediment were collected by GE and provided to BioGenesis for 
processing: 

• S1 – Coarse-grained sediment from just south of the Confluence; 

• S2 – Fine-grained sediment from Woods Pond; and  

• S3 – Floodplain soil.  

Each material was tested independently three times, designated as runs R1, R2, and R3, 
respectively.  For each run, treated material was re-processed two additional times, for a 
total of three treatment cycles.  The process generated several different treated outputs 
based on grain size, as described below.  Each solid output was weighed and samples were 
collected for PCB analysis.  Wastewater generated from each process was also analyzed for 
PCBs and solids content.  

2. Results and Discussion 

This section discusses the overall effectiveness of the BioGenesis process and its ability to 
achieve concentrations that might be applicable to reuse.  As discussed in detail below, the 
bench-scale study yielded a large and complex data set with a total of 69 different treated 
material outputs.  These data have been evaluated in several ways to determine the factors 
that contribute to effectiveness.  These factors included the initial material composition and 
PCB concentration and the effects of multiple treatment cycles in reducing concentrations.  
The data generated during this bench-scale study (which reflect the testing of materials with 
PCB concentrations ranging from 45 to 177 milligrams per kilogram [mg/kg]) indicate that the 
BioGenesis process is not effective in treating Rest of River materials to concentrations that 
would be applicable for reuse.  The details of this evaluation are presented below.   

This section begins with a summary of the bench-scale results.  Additional subsections 
discuss the results from the individual grain size outputs and from the multiple treatment 
cycles to understand the mechanisms and effectiveness of treatment.  The final subsection 
provides a discussion of the lack of mass balance closure from the bench-scale process and 
discusses how that factor contributes to the evaluation of overall effectiveness and 
uncertainty in this evaluation.   
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2.1 Summary Evaluation 

The PCB results and a summary of the solids data from the bench-scale study are compiled 
in Table P-1.  Solids data from each test and output are presented in Table P-2.  Each 
material (S1, S2, and S3) was tested three times (R1, R2, and R3) and each test included 3 
treatment cycles (except for the two largest grain size outputs from the S1 material, which 
only went through one cycle).  These tests produced different outputs sorted by grain size.  
BioGenesis calculated mass-weighted averages of the outputs from each test and cycle to 
represent the overall PCB concentration that each treated sample would contain if the 
various grain size fractions were recombined.   As shown on Table P-1 and depicted on 
Figure P-1, mass-weighted averages of treated materials  after one treatment cycle ranged 
from 12.5 to 29.7 mg/kg for the coarse-grained sediment, 11.5 to 48.4 mg/kg for the fine-
grained sediment, and 6.8 to 19.2 mg/kg for the floodplain soil; and mass-weighted averages 
following three treatment cycles ranged from 4.6 to 21.8 mg/kg for the coarse-grained 
sediment, 11.3 to 18.4 mg/kg for the fine-grained sediment, and 4.2 to 8.5 mg/kg for the 
floodplain soil.   

Results for the individual outputs were further evaluated to provide an understanding of the 
mechanics and chemistry of the process.  The bench-scale study generated results for a 
total of 69 different treated outputs, each presented in Table P-1.  Each material, test, and 
cycle generated both hydrocyclone outputs (medium to coarse silt) and centrifuge outputs 
(fine silt and clay) for a total of 54 of these outputs.  In addition, 15 larger grain sized outputs 
were generated from the S1 material.  The average concentrations of each output are shown 
on Figure P-2.  With the exception of the very largest grain size outputs (cobbles > 6.35 
millimeter in diameter), the PCB concentrations of the individual outputs for the coarse-
grained sediments (S1) ranged from 2.7 to 143 mg/kg after one treatment cycle and from 
10.1 to 92 mg/kg after three treatment cycles (for those outputs that went through three 
cycles).  The lowest concentration achieved for the fine-grained (hydrocyclone and 
centrifuge) outputs from the S1 material was 33.4 mg/kg after two treatment cycles (results 
from the third cycle were slightly higher [34.1 mg/kg]).  Outputs from the fine-grained 
sediments (S2) ranged from 8.6 to 60 mg/kg after one treatment cycle and from 8.6 to 22.9 
mg/kg after three treatment cycles.  Outputs from the floodplain soil (S3) ranged from 4.8 to 
44 mg/kg after one treatment cycle and from 2.6 to 24 mg/kg after three treatment cycles.     

Overall, multiple treatment cycles appear to reduce concentrations to plateau levels, below 
which further reduction appears to be incrementally smaller or not possible within the limits of 
the testing.  These plateau levels are above 2 mg/kg.  With the exception of the cobble (> 
6.35 mm [0.25 inch]) fraction from the S1 material, the lowest concentration achieved at 
bench-scale for a single grain size output was 2.6 mg/kg (S3R2 hydrocyclone solids after 
three cycles), and the great majority of treated outputs had considerably higher PCB 
concentrations (Table P-1 and Figure P-2).  



 P-5  

 
 
Revised Corrective  
Measures Study Report 
 
Appendix P   

2.2 Effects of Grain Size Distribution and Multiple Treatment Cycles  

In evaluating the available data to determine the lowest possible theoretically achievable 
concentration for all types of Rest of River materials, it is helpful to review the results for the 
finer grained outputs that were common to each of the materials tested (hydrocyclone and 
centrifuge).  These hydrocyclone and centrifuge data are presented on Figures P-3, P-4, and 
P-5.  For these finer grained outputs, the lowest concentrations achieved were from the 
hydrocyclone outputs.  Of these, the lowest concentrations were from the floodplain soil (S3).  
These S3 hydrocyclone outputs achieved PCB levels ranging from 2.6 to 3.9 mg/kg after 
three treatment cycles. For the fine-grained sediment from Woods Pond (S2), the final 
hydrocyclone outputs ranged from 8.6 to 11 mg/kg.  As shown in Table P-1 and depicted on 
Figures P-3 and P-4, the third treatment cycle did not appreciably reduce the concentrations 
of these outputs.  These data indicate that multiple treatment cycles will not result in 
significant further reductions.  

The data for the finer grained fractions of the S1 material are slightly different from those for 
the S2 and S3 materials discussed above.  A plateau was not observed in the bench-scale 
study for the hydrocyclone and centrifuge outputs from the S1 material (see Figure P-5).  
Although the data suggest that a plateau might be reached at approximately 33 or 34 mg/kg 
(based on the lowest concentration achieved after 2 and 3 cycles), very little of this material 
remained after treatment (0.3 to 1.0 kg after 3 treatment cycles, or less than 2% of the total 
initial mass) (Table P-2).  For comparison, 24% to 38% of the initial mass was recovered in 
these outputs (i.e., hydrocyclone and centrifuge) from the S2 and S3 materials following 
three cycles (Table P-2), and these were the only treated outputs from the S2 and S3 
materials.  For the S1 material, it is impossible to know whether additional treatment cycles 
would achieve plateau levels or whether the additional cycles would only serve to remove 
the finer grained material, thereby eliminating the finer grained materials as outputs for this 
type of heterogeneous grain size material.   

For the S1 material, the mass-weighted averages were calculated from a large proportion of 
relatively low concentration, large grain size material and a small proportion of high 
concentration fine-grained (hydrocyclone and centrifuge) material.  Repeated treatment 
cycles lost proportionally more of the finer grained material, resulting in significantly lower 
mass-weighted averages.  The concentrations of the individual treated outputs were not 
reduced to the same extent as the mass-weighted average.  The concentration of the fine-
grained outputs (hydrocyclone and centrifuge solids) from S1 ranged from 34 to 92 mg/kg 
following three cycles.  The overall effectiveness of the process thus appears more directly 
related to the loss of this high-concentration finer grained material, rather than a reduction in 
the PCB concentrations of the individual grain size outputs.    
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2.3 Wastewater Results 

To evaluate the treatment and disposition of solids and PCBs, the results from the 
wastewater analyses were evaluated. Table P-3 presents the total and dissolved PCB and 
total suspended solids (TSS) concentrations in the wastewater after the various tests.  As 
shown in Table P-3, total PCBs in wastewater ranged from 160 micrograms per liter (ug/L) 
(S3) to 3,340 ug/L (S1) and dissolved concentrations of PCBs in wastewater were 
significantly less, ranging from non-detect to 36 ug/L.  These data indicate that the majority 
of PCBs recovered in wastewater are not in dissolved phase and are in association with 
particulate materials.  Table P-3 also includes the calculated PCB concentration on the solids 
in the wastewater, and a summary of these results is presented below and graphically on 
Figure P-2: 

Calculated Concentration of PCBs (mg/kg) on Solids in Wastewater  

Material type* Average initial soil/sediment  
PCB concentration 

Average calculated  
PCB concentration of the  

solids in wastewater 
S1 72 1,687 

S2 142 201 

S3 50 36 

* wastewater collected following three cycles for S1 and S2 and following the first cycle for S3 

As shown in this table, for the S1 material, the calculated concentrations of PCBs on solids in 
the wastewater are significantly higher than the initial material concentrations.  The calculated 
concentrations of PCBs on solids in wastewater for the S2 and S3 materials are generally 
similar to the starting material concentration. The S1 material consisted of a heterogeneous 
mix of grain sizes and the S2 and S3 materials were relatively consistent, homogenous, finer 
grained materials.  These wastewater data are generally consistent with the hypothesis that the 
treatment process involves, at least in part, the washing of high concentration, fine-grained 
material into the aqueous wastewater phase.   

2.4 Mass Balance Results 

The evaluation of the effectiveness of the process and of multiple treatment cycles is 
complicated by the loss of solids observed during the bench-scale testing.  In the Treatability 
Study Report (BioGenesis, 2008), BioGenesis stated that the loss of solids was primarily due 
to limitations in the bench-scale equipment – i.e., that the loss of solids was related to fine-
grained material suspended in aqueous solution trapped in hoses and at the bottom of 
containers in between treatment steps.  One significant aspect of these losses is that bench-
scale process equipment operated in batch mode did not completely replicate the expectations 
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for full-scale continuous mode operations.    The loss of material within the system diminishes 
confidence in calculated values of treatment effectiveness.  

It is reasonable to assume that the equipment limitations resulted in a higher proportion of loss 
of the finer grained material suspended in aqueous solution rather than the coarser grained 
material that was transferred more effectively in the bench-scale batch process (and the 
recovered solids data shown in Table P-2 indicate that this is the case).  The finer grained 
fractions of the materials are also expected to have higher concentrations of PCBs than 
coarser grained fractions, and as noted previously, the data also support this.  This effect of the 
loss of fine-grained solids is most evident for the more heterogeneous S1 material, where 
much of the finer grained fraction was lost over the 3 cycles (Table P-2) and the concentrations 
of the fine-grained solids fraction recovered in the wastewater were high relative to the initial 
concentrations (Section 2.3).  A large percentage of PCBs were lost from the S1 materials by 
transfer of fines into the wastewater phase (Figure P-2).  Therefore, the loss of solids is biased 
towards the loss of the higher-concentration finer grained materials, thus resulting in an 
associated reduction in mass-weighted PCB concentration.   

Table P-4 and Figure P-6 show the reduction in PCBs and the loss of solids for each treatment 
cycle.  A summary of these results is presented in the following table:  

Summary of Cumulative PCB Reduction and Loss of Solids 

Parameter 1 cycle 2 cycles 3 cycles 
PCB reduction (% concentration) 62 - 90% 66 - 89% 73 - 94% 
solids lost (% mass) 11 - 40% 23 - 54% 23 - 60% 

 

As shown in the table above, additional treatment cycles continue to reduce the PCB 
concentrations and also increase the loss of solids.  These data suggest that additional 
treatment cycles may serve only to continue to remove more solids and that the PCB 
concentrations will achieve a plateau representative of the concentration of the finest grained 
material. 

Understanding the effects of the loss of solids is an important component of estimating the 
effectiveness of full-scale implementation.  One possible hypothesis is that the BioGenesis 
process is primarily a size separation process and that the solids material lost during the 
bench-scale study would be transferred to the aqueous wastewater phase in full-scale 
operations.  Under this hypothesis, full-scale operations would be expected to produce results 
similar to the bench-scale study.  PCB concentrations could probably be lowered to less than 
50 mg/kg with a single treatment cycle for most materials.  Multiple treatment cycles would be 
expected to remove a proportionally greater quantity of high-concentration, fine-grained 
materials.  The treated material would achieve a final concentration plateau proportional to the 



 P-8  

 
 
Revised Corrective  
Measures Study Report 
 
Appendix P   

relative mass and concentration of the finest grained material retained by the system.  The 
reduction in PCBs would be dependent on the removal of high-concentration fine-grained 
solids (23 to 60% of solids were lost following three treatment cycles).  In other words, although 
the mass-weighted average concentration of the final treated material could be lowered to a 
plateau level with multiple treatment cycles, this would necessitate the removal of up to 50% or 
more of the material in the “washing” process, which would ultimately go to the wastewater 
treatment plant.  In that case, the wastewater treatment plant would need to include a major 
treatment component to remove this fine-grained and heavily contaminated sediment.  
Specifically, the wastewater treatment plant would have to include an appropriately sized 
thickener or other removal system for very fine-grained particles, which is capable of handling 
perhaps 50% of the total sediment plant feed.  This would result in significant incremental 
capital and operational costs and plant complexity.   

A second possible hypothesis for full-scale implementation is that the solids lost during bench 
scale would not be apportioned to the aqueous phase but would be recovered in the treated 
materials.  Because the concentration of the lost solids is not known, the possible impact of 
such recovery on the concentration of treated materials cannot be reasonably estimated.  It is 
possible that the concentration of the lost solids could range anywhere from the concentration 
of treated material (4 to 22 mg/kg after three cycles) (see Table P-4) to as high as the 
estimated concentration of the solids in the wastewater (average of 36 to 1,700 mg/kg) (see 
Table P-3). Therefore, understanding the disposition and concentration of these solids is critical 
to understanding the effectiveness of the process and of multiple treatment cycles.    

3. Applicability of Reuse 

It is expected that the treatment process would have to reliably and consistently achieve 
PCB levels at least as low as 1 or 2 mg/kg in the treated materials in order for those 
materials to be approved for reuse as backfill, and even these concentrations may not be low 
enough to allow reuse in some areas, notably in the river bed.  The backfill approved by EPA 
for use by GE in the restoration of other properties in Pittsfield has had no detected PCBs.  
Further, to the best of our knowledge, EPA has not permitted the use of PCB-containing 
treated material as replacement fill for river sediments.  As discussed above, data from the 
bench-scale study indicate that the BioGenesisSM Soil and Sediment Washing Process will 
only treat material to certain plateau levels and these plateau levels do not approach 2 
mg/kg.  

Thus, the data from the bench-scale study indicate that the BioGenesisSM Soil/Sediment 
Washing Technology would not meet reuse standards.  It appears that the lowest achievable 
PCB concentration is a function of the grain size composition of the original feed material 
and the PCB concentrations of those grain size fractions.  With the exception of the larger 
size (cobble and gravel) materials that are only present in some of the river sediments, the 
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lowest theoretically achievable concentrations appear to be those represented by the 
hydrocyclone outputs for the floodplain soil, approximately 3 to 4 mg/kg, and for the fine-
grained sediment, approximately 8 to 11 mg/kg (Table P-1).  For these types of materials, 
the PCB concentrations in the centrifuge outputs, as well as the mass-weighted PCB 
averages in the combined outputs, were higher.  For the heterogeneous coarse-grained (S1) 
material, apart from the very largest output (cobble), the PCB concentrations of the individual 
outputs, as well as the mass-weighted averages, all exceeded 2 mg/kg and were generally 
substantially above that level (Table P-1 and Figure P-2).  It is highly unlikely that this 
material could be reliably treated to levels anywhere close to 2 mg/kg, and possibly not even 
below 50 mg/kg unless the significant majority of high concentration finer grained material 
was separated from the coarser material and disposed of separately.   

4. Comparison to Findings at Other Sites 

The findings discussed above are similar to the conclusions reached regarding the 
applicability of the BioGenesis process at other PCB sites.  For the Lower Duwamish 
Waterway Superfund Site, one of the conclusions in the Engineering Evaluation/Cost 
Analysis (EE/CA) for the Terminal 117 early action area was that BioGenesis “has not been 
able to provide mass balance information from the previous testing, and it is not known 
how much of the PCBs would simply be transferred to other waste streams such as 
sludges and wastewater” (WindWard Environmental et al. 2005).  The EE/CA stated further 
that “EPA believes that BioGenesis is not viable for the early action sites in the Lower 
Duwamish Waterway Site because its effectiveness is unproven.”  In the Responsiveness 
Summary for the Terminal 117 EE/CA, EPA stated:  

“[N]one of the completed pilot tests of this treatment technology have treated the 
concentrations of PCBs that exist at T-117, or measured how much of the PCBs 
were actually destroyed.  Residual risks associated with the treated soils and the 
various waste streams from this process have not been evaluated.  At this time, EPA 
cannot determine the effectiveness of the Biogenesis or similar processes for the T-
117 soils/sediments.”  (EPA 2005)   

Similarly, for the Slip 4 early action area of the Lower Duwamish, EPA stated that “EPA 
believes that BioGenesis is not viable for the early action sites in the Lower Duwamish 
Waterway Site because its effectiveness is unproven” (EPA 2006).  

The ROD Amendment for the Fox River concluded that, “[b]ased on initial PCB 
concentrations for Fox River sediments and PCB removal efficiency, the 1.0 ppm PCB 
remedial action limit for cleanup of the Fox River sediments often would not be achieved by 
the BioGenesis process” (EPA 2007).   
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Thus, data from other sites provide further support for the conclusion drawn from the bench-
scale testing data using Rest of River sediment and soil – namely, that the BioGenesis 
process has not been demonstrated to be effective at achieving concentrations that could be 
considered for reuse at the site.   
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Table P-1 - Summary of Bench Scale Treatability Study Results

Appendix P – Chemical Extraction Bench-Scale Study Evaluation

Revised CMS Report, Housatonic River - Rest of River

General Electric Company - Pittsfield, MA 

Material Type/Run # S1 S2 S3 S1R1 S1R2 S1R3 S2R1 S2R2 S2R3 S3R1 S3R2 S3R3

Untreated Material Concentration (mg/kg) 74 62.6 80 177 110 139 55 45 50
Untreated Material Average Initial Mass (kg) 74 30 32

Treated Material Output

Following First Treatment Cycle

greater than 6.35 mm* (cobble) 6-10 0 0 0.08 0.38 0.68 -- -- -- -- -- -- 0.08 - 0.68
425 microns to 6.35 mm* (gravel) 69-79 0 0 2.7 2.8 25 -- -- -- -- -- -- 2.7 - 25
75 to 425 micron (sand) 9-13 0 0 40.3 49.8 40.6 -- -- -- -- -- -- 40.3 - 49.8
hydrocyclone solids (medium to coarse silt) 2-3 23-36 55-65 60 55.3 54.7 21.6 20.2 16.3 5.4 4.8 6.5 4.8 - 60.0
centrifuge solids (fine silt and clay) 4-5 53-69 25-36 143 133 134 60 8.6 43.8 40 44 7.4 27 7.4 - 143

mass weighted average 12.5 15.9 29.7 48.4 11.5 32.7 19.2 17.3 6.8

18-33 11-31 25-40
Following Two Treatment Cycles

75 to 425 micron (sand) 5 -9 34.7 25.6 50.8 -- -- -- -- -- -- 25.6 - 50.8
hydrocyclone solids (medium to coarse silt) 0.3-3 21-32 42-58 207 53.2 33.4 12.9 11.9 8.4 4.4 2.6 4.2 2.6 - 207
centrifuge solids (fine silt and clay) 2-3 42-58 18-31 96 300 96 29.6 21.5 25.7 24 12 40 21 12 - 300

mass weighted average 8.4 10.6 27.3 25.2 18.9 18.1 12.4 5.7 12.6

23-37 42-54 29-54
Following Three Treatment Cycles

75 to 425 micron (sand) 2-6 23.9 24.4 10.1 -- -- -- -- -- -- 10.1 - 24.4
hydrocyclone solids (medium to coarse silt) 0.3-2 10-17 32-48 79 34.1 40.4 11.1 10.7 8.6 3.9 2.6 3.1 2.6 - 79
centrifuge solids (fine silt and clay) 0.5-2 37-50 16-24 73 92 41.8 15.3 11.4 22.9 15 7.3 24 21 7.3 - 92

mass weighted average 4.6 6.6 21.8 14.6 11.3 18.4 8.2 4.2 8.5

26-39 55-59 23-60 Overall Summary

 69 0.08 - 300

1,520            3,340            2,310            660               1,450            720               280               160               200               
TSS Concentration (mg/L) 1,260            1,310            1,700            4,010            4,540            6,030            4,590            12,800          5,580            

Results are summarized from Tables 4-1 through 4-9 in the Treatability Study Report (Appendix A to the CMS Report)
*fraction not included in subsequent treatment cycles
**wastewater collected following three cycles for S1 and S2 and following the first cycle for S3
***where applicable, the range for the 3 runs is presented.

S3 - Floodplain Soil

Summary

PCB Concentration 

Range  (mg/kg) ***

PCB Concentration  (mg/kg)

S1 - Course-Grained Sediment S2 - Fine-Grained Sediment

Wastewater**
PCB Concentration (ug/L)

% of total recovered solids 

% Solids Data***

% of total recovered solids 

% of total recovered solids 

solids lost (% of initial mass)

solids lost (%of initial mass)

solids lost (% of initial mass)

Total 

Number of 

Outputs

10/8/2010
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Table P-2 - Bench Scale Treatability Study Solids Data

Appendix P – Chemical Extraction Bench-Scale Study Evaluation

Revised CMS Report, Housatonic River - Rest of River

General Electric Company - Pittsfield, MA 

mass of 

solids (kg)

% of 

recovered 

solids

% of initial 

solids
1

solids lost     

(%)
2

mass of 

solids (kg)

% of 

recovered 

solids

% of initial 

solids
1

solids lost     

(%)
2

mass of 

solids (kg)

% of 

recovered 

solids

% of initial 

solids
1

solids lost     

(%)
2

Material Type/Run #

Untreated Material Initial Mass (kg) 52.4 59.4 69
Treated Material Output

Following First Treatment Cycle

greater than 6.35 mm* (cobble) 2.4 5.5% 4.6% 2.8 6.8% 4.7% 4.5 9.8% 6.5%
425 microns to 6.35 mm* (gravel) 33.8 78.6% 64.5% 29.6 72.7% 49.8% 31.9 69.2% 46.2%
75 to 425 micron (sand) 4.0 9.2% 7.6% 4.8 11.8% 8.1% 6.1 13.3% 8.8%
hydrocyclone solids (medium to coarse silt) 1.0 2.3% 1.9% 1.4 3.4% 2.4% 1.3 2.8% 1.9%
centrifuge solids (fine silt and clay) 1.6 3.6% 3.1% 1.8 4.5% 3.0% 1.9 4.0% 2.8%

Total: 42.7 99.2% 81.7% 40.5 99.2% 68.0% 45.7 99.1% 66.2%

Solids Lost (%): 17.9% 31.3% 33.1%

Following Two Treatment Cycles

75 to 425 micron (sand) 2.2 5.4% 4.2% 3.6 9.4% 6.1% 4.0 9.1% 5.8%
hydrocyclone solids (medium to coarse silt) 0.3 0.8% 0.6% 1.0 2.6% 1.7% 0.9 2.1% 1.3%
centrifuge solids (fine silt and clay) 1.1 2.6% 2.1% 0.6 1.5% 1.0% 1.5 3.4% 2.2%

Total: 3.6 98.4% 76.0% 5.2 98.4% 63.3% 6.4 98.2% 62.0%

Solids Lost (%): 23.0% 35.7% 36.7%

Following Three Treatment Cycles

75 to 425 micron (sand) 0.9 2.4% 1.7% 2.1 5.7% 3.5% 2.6 6.2% 3.8%
hydrocyclone solids (medium to coarse silt) 0.3 0.8% 0.6% 0.9 2.4% 1.5% 0.7 1.6% 1.0%
centrifuge solids (fine silt and clay) 0.5 1.4% 1.0% 0.8 2.2% 1.3% 1.0 2.4% 1.4%

Total: 1.7 97.5% 72.3% 3.8 97.5% 60.9% 4.3 97.2% 59.0%
Solids Lost (%): 25.7% 37.4% 39.2%

Material Type/Run #

Untreated Material Initial Mass (kg) 8.1 10.3 10.9
Following First Treatment Cycle

hydrocyclone solids (medium to coarse silt) 2.1 28.2% 25.9% 1.8 23.3% 17.5% 2.7 35.9% 24.8%
centrifuge solids (fine silt and clay) 4.7 65.0% 58.0% 5.4 69.4% 52.4% 4.0 53.2% 36.7%

Total: 6.8 93.3% 84.0% 7.3 92.7% 69.9% 6.7 89.1% 61.5%

Solids Lost (%): 10.6% 23.9% 31.2%

Following Two Treatment Cycles

hydrocyclone solids (medium to coarse silt) 1.0 20.8% 12.3% 1.0 20.7% 9.7% 2.0 32.5% 18.3%
centrifuge solids (fine silt and clay) 2.7 58.3% 33.3% 2.6 55.4% 25.2% 2.6 41.6% 23.9%

Total: 3.7 79.2% 45.7% 3.6 76.1% 35.0% 4.7 74.1% 42.2%

Solids Lost (%): 42.3% 53.7% 42.1%

Following Three Treatment Cycles

hydrocyclone solids (medium to coarse silt) 0.4 9.7% 4.9% 0.5 12.2% 4.9% 0.9 16.8% 8.3%
centrifuge solids (fine silt and clay) 1.9 50.5% 23.5% 2.0 47.3% 19.4% 2.0 37.2% 18.3%

Total: 2.2 60.2% 28.4% 2.5 59.5% 24.3% 2.9 54.0% 26.6%

Solids Lost (%): 54.6% 59.1% 51.0%

Material Type/Run #

Untreated Material Initial Mass (kg) 17.2 24.8 21.1
Following First Treatment Cycle

hydrocyclone solids (medium to coarse silt) 5.7 54.9% 33.1% 10.5 56.2% 42.3% 9.5 64.0% 45.0%
centrifuge solids (fine silt and clay) 3.8 36.4% 22.1% 4.9 26.4% 19.8% 3.7 25.4% 17.5%

Total: 9.5 91.3% 55.2% 15.4 82.6% 62.1% 13.2 90.4% 62.6%

Solids Lost (%): 39.5% 24.9% 30.6%

Following Two Treatment Cycles

hydrocyclone solids (medium to coarse silt) 3.6 45.8% 20.9% 7.4 42.1% 29.8% 6.8 58.5% 32.2%
centrifuge solids (fine silt and clay) 2.5 31.4% 14.5% 3.7 21.1% 14.9% 2.1 17.8% 10.0%

Total: 6.1 77.2% 35.5% 11.2 63.2% 44.8% 8.9 76.0% 42.2%

Solids Lost (%): 53.7% 28.9% 52.7%

Following Three Treatment Cycles

hydrocyclone solids (medium to coarse silt) 2.6 37.0% 15.1% 6.2 32.3% 25.0% 5.8 48.1% 27.5%
centrifuge solids (fine silt and clay) 1.6 23.6% 9.3% 3.2 16.5% 12.9% 2.0 16.7% 9.5%

Total: 4.2 60.6% 24.4% 9.3 48.9% 37.9% 7.8 64.8% 37.0%

Solids Lost (%): 59.8% 23.3% 51.6%

Data are reported from Tables 4-1 through 4-9 in the Treatability Study Report (Appendix A to the CMS Report) except as noted below.
1  Percent of initial solids calculated as the mass recovered/initial mass *100.
2  Solids lost are from Tables 4-1 through 4-9 in the Treatability Study Report and account for the solids recovered in wastewater.  
*fraction not included in subsequent treatment cycles

S3R1 S3R2 S3R3

S1R1 S1R2 S1R3

S2R1 S2R2 S2R3

10/8/2010
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Table P-3 - Summary of PCB and TSS Concentrations in Wastewater and Calculated Concentration of PCB on Solids

Appendix P – Chemical Extraction Bench-Scale Study Evaluation

Revised CMS Report, Housatonic River - Rest of River

General Electric Company - Pittsfield, MA 

Material Type

Material Type and 

Run #

Initial Untreated 

Material Average 

PCB Concentration 

(mg/kg) Total PCB (ug/L)*

Dissolved (Filtered) 

PCB (ug/L) TSS (mg/L)*

Calculated PCB on 

Solids in 

Wastewater 

(mg/kg)**

Average Calculated 

PCB Concentration  

on Solids in 

Wastewater (mg/kg)

S1R1 1,520 36 1,260 1,178
S1 S1R2 72 3,340 30.7 1,310 2,526 1,687

S1R3 2,310 2.7 1,700 1,357
S2R1 660 0.93 4,010 164

S2 S2R2 142 1,450 1.1 4,540 319 201
S2R3 720 ND 6,030 119
S3R1 280 3.2 4,590 60

S3 S3R2 50 160 2.45 12,800 12 36
S3R3 200 0.36 5,580 36

*wastewater collected following three cycles for S1 and S2 and following the first cycle for S3
**calculated as (total PCB concentration-dissolved PCB)/TSS concentration x 1,000 gm/kg

10/8/2010
G:\GE\GE_Housatonic_Rest_of_River\Reports and Presentations\REVISED CMS REPORT - OCT 2010\Appendices\Appendix P\3501011324 Appendix P Tables and Figures_final.xls Page 1 of 1



Table P-4 - Summary of Treated Material PCB Concentrations and Percent Reduction Following Multiple Treatment Cycles

Appendix P – Chemical Extraction Bench-Scale Study Evaluation

Revised CMS Report, Housatonic River - Rest of River

General Electric Company - Pittsfield, MA 

PCB Weighted 

Average 

Concentration 

(mg/kg)

Percent PCB 

Reduction*

Percent Solids 

Loss*

PCB Weighted 

Average 

Concentration 

(mg/kg)

Percent PCB 

Reduction*

Percent Solids 

Loss*

PCB Weighted 

Average 

Concentration 

(mg/kg)

Percent PCB 

Reduction*

Percent Solids 

Loss*

S1R1 74 13 83% 18% 8 89% 23% 5 94% 26%
S1R2 63 16 75% 32% 11 83% 36% 7 90% 37%
S1R3 80 30 63% 33% 27 66% 37% 22 73% 39%
S2R1 177 48 73% 11% 25 86% 42% 15 92% 55%
S2R2 110 12 90% 24% 19 83% 54% 11 90% 59%
S2R3 139 33 76% 31% 18 87% 42% 18 87% 51%
S3R1 55 19 65% 40% 12 77% 54% 8 85% 60%
S3R2 45 17 62% 25% 6 87% 29% 4 91% 23%
S3R3 50 7 86% 31% 13 75% 53% 9 83% 52%

minimum 45 6.8 62% 11% 5.7 66% 23% 4.2 73% 23%
maximum 177 48 90% 40% 27 89% 54% 22 94% 60%

*percentages of PCBs and percent solids are cumulative (i.e., calculated from the initial concentration and mass)

3 Cycles2 Cycles1 Cycle

Untreated 

Material PCB 

Concentration 

(mg/kg)

Material and 

Run #
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Figure P-1 - Bench Scale Treatability Study 
Pre- and Post-Treatment PCB Results
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Figure  P-2 - Average PCB* Concentrations of Bench Scale Inputs and Outputs

Chemical Extraction Bench Scale Study Evaluation

S1

S2

S3

*Data presented are the averages from 3 runs
** Fraction was generated from first cycle only and was not included in subsequent treatment cycles
***Waste water collected following three cycles for S1 and S2 and following the first cycle for S3
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Figure P-3 - Concentrations of Hydrocyclone and Centrifuge Outputs for S2 Sediment
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Figure P-4 - Concentrations of Hydrocyclone and Centrifuge Outputs for S3 Soil
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Figure P-6 - Bench Scale Treatability Study
Post-Treatment Results 
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

GENERAL NOTES AND ASSUMPTIONS

• All costs include equipment, material, and labor, unless otherwise noted.
• Costs do not include fees for legal services, obtaining access, negotiations, or agency oversight.
• Unit costs are in 2010 dollars and are estimated from standard estimating guides (e.g., Means Site Work and Landscape Cost Data, vendors, 

professional judgment, and experience from other similar projects).
• All items and unit quantities based on GIS interpretation and manipulation performed by ARCADIS from data files provided by Anchor QEA and 

current site information project understanding.
• Additional guidance in preparing these costs was found in the USACE/EPA publication titled "A Guide to Developing and Documenting Cost 

Estimates During the Feasibility Study" (August 2000).
• In accordance with the generally acceptable range of uncertainty for feasibility-level cost estimates and in accordance with the above-referenced 

guidance (USACE/EPA, 2000), the cost estimates presented are anticipated to be within the range of approximately -30% to +50% of the actual 
costs. 

• The information in this cost estimate is based on available information regarding the site investigation and the anticipated scope of the remedial 
alternative. Changes in the cost elements are likely to occur as a result of new information and data collected during the engineering design of the 
remedial alternative.  ARCADIS is not licensed to provide financial or legal consulting services; as such, this cost estimate information is being 
provided for the purpose of comparing potential remedial alternatives.  Utilization of this cost estimate information beyond the stated purpose is at the 
risk of the user. 
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Sediment Alternatives 

 

Cost Estimate



Appendix Q
Table 1 - Cost Summary for SED 1

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.0 Mobilization/Site Preparation/Demobilization $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.0 Removal $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.0 Backfill/Capping/Restoration $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
5.0 Transportation and Disposal (Staging/Access) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
6.0 Environmental Monitoring $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Project/Construction Management (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Engineering and Administration (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Contingency (25%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
SUBTOTAL $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

7.0 Annual O & M/Long Term Monitoring Program $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
TOTAL OMM $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
TOTAL COST OF ALTERNATIVE (ROUNDED) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

•  There are no costs associated with this alternative.
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.0 Mobilization/Site Preparation/Demobilization $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.0 Removal $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.0 Backfill/Capping/Restoration $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
5.0 Transportation and Disposal (Staging and Access) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
6.0 Environmental Monitoring $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Project/Construction Management (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Engineering and Administration (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Contingency (25%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
SUBTOTAL $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

7.0 Annual O & M/Long Term Monitoring Program $0 $0 $0 $0 $0 $0 $0 $0 $0 $378,950 $378,950
TOTAL OMM $0 $0 $0 $0 $0 $0 $0 $0 $0 $4,962,750 $4,962,750
TOTAL COST OF ALTERNATIVE (ROUNDED) $0 $0 $0 $0 $0 $0 $0 $0 $0 $5,000,000 $5,000,000

•  The net present value of this alternative is estimated to be $1,800,000

Appendix Q
Table 2 - Cost Summary for SED 2

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $3,492,089 $269,527 $205,858 $0 $0 $409,430 $0 $0 $0 $0 $4,376,904
2.0 Mobilization/Site Preparation/Demobilization $8,637,022 $1,926,648 $1,059,565 $0 $0 $657,430 $0 $0 $0 $0 $12,280,664
3.0 Removal $45,949,235 $324,825 $129,500 $0 $0 $210,000 $0 $0 $0 $0 $46,613,560
4.0 Backfill/Capping/Restoration $15,994,090 $3,169,837 $2,892,136 $0 $0 $7,256,970 $0 $0 $0 $0 $29,313,033
5.0 Transportation and Disposal (Staging and Access) $7,611,999 $3,330,919 $854,398 $0 $0 $0 $0 $0 $0 $0 $11,797,316
6.0 Environmental Monitoring $2,753,515 $238,762 $241,826 $0 $0 $473,630 $0 $0 $0 $0 $3,707,734

Subtotal $84,437,950 $9,260,518 $5,383,283 $0 $0 $9,007,460 $0 $0 $0 $0 $108,089,211
Project/Construction Management (5%) $4,221,898 $463,026 $269,164 $0 $0 $450,373 $0 $0 $0 $0 $5,404,461
Engineering and Administration (5%) $4,221,898 $463,026 $269,164 $0 $0 $450,373 $0 $0 $0 $0 $5,404,461
Contingency (25%) $21,109,488 $2,315,130 $1,345,821 $0 $0 $2,251,865 $0 $0 $0 $0 $27,022,303
SUBTOTAL $113,991,233 $12,501,700 $7,267,431 $0 $0 $12,160,071 $0 $0 $0 $0 $145,920,435

7.0 Annual O & M/Long Term Monitoring Program $375,000 $190,000 $30,000 $0 $0 $15,000 $0 $0 $0 $508,950 $1,118,950
TOTAL O & M $1,875,000 $950,000 $150,000 $0 $0 $75,000 $0 $0 $0 $6,392,750 $9,442,750
TOTAL COST OF ALTERNATIVE (ROUNDED) $115,900,000 $13,500,000 $7,400,000 $0 $0 $12,200,000 $0 $0 $0 $6,400,000 $155,000,000

Appendix Q
Table 3 - Cost Summary for SED 3

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $114,000,000

G:\GE\GE_Housatonic_Rest_of_River\Reports and Presentations\REVISED CMS REPORT - OCT 2010\Appendices\Appendix Q\SED Cost Summary.xls
Page 3 of 10

10/8/2010



Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $3,481,431 $1,323,733 $669,577 $337,746 $53,459 $930,663 $0 $0 $0 $0 $6,796,610
2.0 Mobilization/Site Preparation/Demobilization $8,556,648 $3,538,524 $2,202,827 $584,746 $148,459 $1,178,663 $0 $0 $0 $0 $16,209,867
3.0 Removal $45,949,235 $15,514,676 $203,000 $189,000 $24,500 $6,747,521 $0 $0 $0 $0 $68,627,931
4.0 Backfill/Capping/Restoration $15,850,656 $7,655,778 $10,908,394 $5,766,568 $808,444 $10,736,419 $0 $0 $0 $0 $51,726,259
5.0 Transportation and Disposal (Staging and Access) $7,863,435 $3,776,566 $3,716,195 $0 $0 $0 $0 $0 $0 $0 $15,356,195
6.0 Environmental Monitoring $2,753,515 $1,089,420 $746,894 $552,356 $141,231 $881,326 $0 $0 $0 $0 $6,164,743

Subtotal $84,454,921 $32,898,697 $18,446,887 $7,430,416 $1,176,093 $20,474,591 $0 $0 $0 $0 $164,881,605
Project/Construction Management (5%) $4,222,746 $1,644,935 $922,344 $371,521 $58,805 $1,023,730 $0 $0 $0 $0 $8,244,080
Engineering and Administration (5%) $4,222,746 $1,644,935 $922,344 $371,521 $58,805 $1,023,730 $0 $0 $0 $0 $8,244,080
Contingency (25%) $21,113,730 $8,224,674 $4,611,722 $1,857,604 $294,023 $5,118,648 $0 $0 $0 $0 $41,220,401
SUBTOTAL $114,014,143 $44,413,241 $24,903,297 $10,031,062 $1,587,725 $27,640,698 $0 $0 $0 $0 $222,590,166

7.0 Annual O & M/Long Term Monitoring Program $375,000 $190,000 $30,000 $0 $0 $0 $0 $0 $0 $580,450 $1,175,450
TOTAL O & M $1,875,000 $950,000 $150,000 $0 $0 $0 $0 $0 $0 $7,023,250 $9,998,250
TOTAL COST OF ALTERNATIVE (ROUNDED) $115,900,000 $45,400,000 $25,100,000 $10,000,000 $1,600,000 $27,600,000 $0 $0 $0 $7,000,000 $233,000,000

Appendix Q
Table 4 - Cost Summary for SED 4

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $147,000,000
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $3,491,798 $2,138,602 $2,076,375 $358,907 $56,202 $990,373 $0 $0 $307,824 $0 $8,449,001
2.0 Mobilization/Site Preparation/Demobilization $8,634,991 $4,602,483 $3,722,806 $605,907 $151,202 $1,238,373 $0 $0 $838,989 $0 $18,823,671
3.0 Removal $45,949,235 $28,283,579 $5,242,508 $189,000 $24,500 $6,828,021 $0 $0 $143,500 $0 $86,660,342
4.0 Backfill/Capping/Restoration $15,990,015 $10,255,625 $14,179,114 $6,189,793 $863,307 $11,774,674 $0 $0 $5,132,837 $0 $64,385,365
5.0 Transportation and Disposal (Staging and Access) $7,612,345 $5,902,006 $2,925,366 $0 $0 $0 $0 $0 $646,627 $0 $17,086,343
6.0 Environmental Monitoring $2,753,515 $1,768,956 $1,037,833 $552,356 $141,231 $956,771 $0 $0 $348,981 $0 $7,559,644

Subtotal $84,431,899 $52,951,252 $27,241,839 $7,895,964 $1,236,442 $21,788,212 $0 $0 $7,418,758 $0 $202,964,366
Project/Construction Management (5%) $4,221,595 $2,647,563 $1,362,092 $394,798 $61,822 $1,089,411 $0 $0 $370,938 $0 $10,148,218
Engineering and Administration (5%) $4,221,595 $2,647,563 $1,362,092 $394,798 $61,822 $1,089,411 $0 $0 $370,938 $0 $10,148,218
Contingency (25%) $21,107,975 $13,237,813 $6,810,460 $1,973,991 $309,110 $5,447,053 $0 $0 $1,854,690 $0 $50,741,091
SUBTOTAL $113,983,063 $71,484,190 $36,776,483 $10,659,551 $1,669,196 $29,414,087 $0 $0 $10,015,324 $0 $274,001,894

7.0 Annual O & M/Long Term Monitoring Program $375,000 $190,000 $30,000 $0 $0 $0 $0 $0 $15,000 $635,050 $1,245,050
TOTAL O & M $1,875,000 $950,000 $150,000 $0 $0 $0 $0 $0 $75,000 $7,535,450 $10,585,450
TOTAL COST OF ALTERNATIVE (ROUNDED) $115,900,000 $72,400,000 $36,900,000 $10,700,000 $1,700,000 $29,400,000 $0 $0 $10,100,000 $7,500,000 $285,000,000

Appendix Q
Table 5 - Cost Summary for SED 5

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $164,000,000
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Appendix Q
Table 6 - Cost Summary for SED 6

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $3,490,973 $2,144,584 $2,829,148 $578,941 $195,763 $1,042,465 $0 $346,756 $309,107 $0 $10,937,737
2.0 Mobilization/Site Preparation/Demobilization $8,634,166 $4,610,446 $4,679,378 $825,941 $290,763 $1,290,465 $0 $1,813,344 $854,856 $0 $22,999,360
3.0 Removal $45,932,738 $28,397,579 $36,250,493 $4,118,057 $1,816,785 $7,069,400 $0 $133,000 $143,500 $0 $123,861,552
4.0 Backfill/Capping/Restoration $15,990,015 $10,259,284 $17,071,054 $6,550,657 $1,785,269 $12,574,119 $0 $4,756,933 $5,143,905 $0 $74,131,238
5.0 Transportation and Disposal (Staging and Access) $7,702,945 $5,864,999 $4,005,965 $0 $0 $0 $0 $1,364,297 $737,227 $0 $19,675,433
6.0 Environmental Monitoring $2,753,515 $1,768,956 $1,411,185 $663,107 $218,208 $957,779 $0 $578,598 $348,981 $0 $8,700,329

Subtotal $84,504,352 $53,045,848 $66,247,224 $12,736,704 $4,306,789 $22,934,228 $0 $8,992,929 $7,537,576 $0 $260,305,650
Project/Construction Management (5%) $4,225,218 $2,652,292 $3,312,500 $636,850 $215,500 $1,146,711 $0 $449,646 $376,879 $0 $13,015,597
Engineering and Administration (5%) $4,225,218 $2,652,292 $3,312,500 $636,850 $215,500 $1,146,711 $0 $449,646 $376,879 $0 $13,015,597
Contingency (25%) $21,126,088 $13,261,462 $16,562,500 $3,184,250 $1,077,500 $5,733,557 $0 $2,248,232 $1,884,394 $0 $65,077,983
SUBTOTAL $114,080,875 $71,611,895 $89,434,724 $17,194,654 $5,815,289 $30,961,207 $0 $12,140,454 $10,175,727 $0 $351,414,826

7.0 Annual O & M/Long Term Monitoring Program $375,000 $190,000 $30,000 $0 $0 $0 $0 $22,000 $15,000 $723,450 $1,355,450
TOTAL OMM $1,875,000 $950,000 $150,000 $0 $0 $0 $0 $110,000 $75,000 $8,414,250 $11,574,250
TOTAL COST OF ALTERNATIVE (ROUNDED) $116,000,000 $72,600,000 $89,600,000 $17,200,000 $5,800,000 $31,000,000 $0 $12,300,000 $10,300,000 $8,400,000 $363,000,000

•  The net present value of this alternative is estimated to be $191,000,000
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Appendix Q
Table 7 - Cost Summary for SED 7

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $4,264,882 $2,447,775 $2,831,560 $673,644 $203,374 $1,467,217 $0 $635,115 $375,198 $0 $12,898,764
2.0 Mobilization/Site Preparation/Demobilization $9,608,030 $5,049,340 $4,730,018 $920,644 $298,374 $1,963,217 $0 $2,182,491 $926,728 $0 $25,678,841
3.0 Removal $56,686,233 $32,347,838 $36,250,493 $5,592,160 $1,924,356 $9,547,121 $0 $3,648,608 $865,699 $0 $146,862,507
4.0 Backfill/Capping/Restoration $19,830,765 $11,861,533 $17,071,054 $6,860,925 $1,815,923 $18,014,759 $0 $6,526,213 $5,670,833 $0 $87,652,006
5.0 Transportation and Disposal (Staging and Access) $8,763,422 $4,402,518 $3,862,940 $0 $0 $0 $0 $1,595,785 $612,656 $0 $19,237,322
6.0 Environmental Monitoring $3,437,493 $2,144,567 $1,411,185 $772,789 $232,204 $1,286,462 $0 $980,101 $415,898 $0 $10,680,698

Subtotal $102,590,825 $58,253,572 $66,157,250 $14,820,161 $4,474,230 $32,278,776 $0 $15,568,313 $8,867,012 $0 $303,010,138
Project/Construction Management (5%) $5,129,541 $2,912,679 $3,307,862 $741,008 $223,712 $1,613,939 $0 $778,416 $443,351 $0 $15,150,507
Engineering and Administration (5%) $5,129,541 $2,912,679 $3,307,862 $741,008 $223,712 $1,613,939 $0 $778,416 $443,351 $0 $15,150,507
Contingency (25%) $25,647,706 $14,563,393 $16,539,312 $3,705,040 $1,118,558 $8,069,694 $0 $3,892,078 $2,216,753 $0 $75,752,534
SUBTOTAL $138,497,614 $78,642,322 $89,312,287 $20,007,218 $6,040,211 $43,576,347 $0 $21,017,222 $11,970,466 $0 $409,063,686

7.0 Annual O & M/Long Term Monitoring Program $375,000 $190,000 $30,000 $0 $0 $0 $0 $22,000 $15,000 $700,050 $1,332,050
TOTAL O & M $1,875,000 $950,000 $150,000 $0 $0 $0 $0 $110,000 $75,000 $8,250,450 $11,410,450
TOTAL COST OF ALTERNATIVE (ROUNDED) $140,400,000 $79,600,000 $89,500,000 $20,000,000 $6,000,000 $43,600,000 $0 $21,100,000 $12,000,000 $8,300,000 $420,000,000

•  The net present value of this alternative is estimated to be $191,000,000
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Appendix Q
Table 8 - Cost Summary for SED 8

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $5,093,230 $2,737,167 $3,367,229 $2,662,313 $547,254 $4,410,018 $0 $1,147,345 $3,427,438 $0 $23,391,995
2.0 Mobilization/Site Preparation/Demobilization $15,168,048 $5,422,851 $5,500,194 $2,909,313 $642,254 $4,906,018 $0 $2,870,023 $4,643,469 $0 $42,062,172
3.0 Removal $64,554,140 $36,288,927 $40,258,111 $20,636,909 $5,112,785 $30,269,452 $0 $8,280,494 $25,934,776 $0 $231,335,594
4.0 Backfill/Capping/Restoration $23,077,814 $13,394,679 $22,980,453 $29,376,247 $5,142,267 $53,529,516 $0 $11,092,384 $38,218,646 $0 $196,812,006
5.0 Transportation and Disposal (Staging and Access) $9,534,432 $6,652,942 $7,417,099 $0 $0 $0 $0 $2,242,556 $3,490,015 $0 $29,337,044
6.0 Environmental Monitoring $4,157,832 $2,374,049 $1,973,049 $2,986,114 $595,032 $3,905,400 $0 $1,851,335 $3,179,313 $0 $21,022,125

Subtotal $121,585,495 $66,870,616 $81,496,136 $58,570,897 $12,039,593 $97,020,406 $0 $27,484,137 $78,893,657 $0 $543,960,936
Project/Construction Management (5%) $6,079,275 $3,343,531 $4,074,800 $2,928,550 $602,000 $4,851,020 $0 $1,374,207 $3,944,683 $0 $27,198,066
Engineering and Administration (5%) $6,079,275 $3,343,531 $4,074,800 $2,928,550 $602,000 $4,851,020 $0 $1,374,207 $3,944,683 $0 $27,198,066
Contingency (25%) $30,396,374 $16,717,654 $20,374,000 $14,642,750 $3,010,000 $24,255,101 $0 $6,871,034 $19,723,414 $0 $135,990,328
SUBTOTAL $164,140,418 $90,275,332 $110,019,736 $79,070,747 $16,253,593 $130,977,548 $0 $37,103,585 $106,506,437 $0 $734,347,395

7.0 Annual O & M/Long Term Monitoring Program $375,000 $190,000 $30,000 $0 $0 $0 $0 $22,000 $15,000 $616,850 $1,248,850
TOTAL O & M $1,875,000 $950,000 $150,000 $0 $0 $0 $0 $110,000 $75,000 $7,668,050 $10,828,050
TOTAL COST OF ALTERNATIVE (ROUNDED) $166,000,000 $91,200,000 $110,200,000 $79,100,000 $16,300,000 $131,000,000 $0 $37,200,000 $106,600,000 $7,700,000 $745,000,000

•  The net present value of this alternative is estimated to be $223,000,000
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $1,580,721 $1,737,699 $2,580,613 $1,028,873 $1,302,445 $0 $891,069 $674,827 $0 $9,796,248
2.0 Mobilization/Site Preparation/Demobilization $7,624,990 $3,684,212 $4,358,095 $1,275,873 $1,798,445 $0 $2,507,596 $1,431,814 $0 $22,681,025
3.0 Removal $10,311,468 $20,747,105 $34,339,672 $9,553,740 $14,488,112 $0 $7,057,513 $5,952,689 $0 $102,450,299
4.0 Backfill/Capping/Restoration $13,853,269 $11,035,647 $14,298,620 $9,606,699 $9,902,283 $0 $7,840,404 $6,186,687 $0 $72,723,610
5.0 Transportation and Disposal (Staging and Access) $15,554,561 $2,912,329 $3,914,053 $0 $0 $0 $1,847,212 $1,742,923 $0 $25,971,078
6.0 Environmental Monitoring $1,405,423 $1,024,712 $1,196,478 $1,170,019 $1,162,506 $0 $1,306,945 $600,182 $0 $7,866,264

Subtotal $50,330,433 $41,141,704 $60,687,529 $22,635,204 $28,653,791 $0 $21,450,740 $16,589,122 $0 $241,488,524
Project/Construction Management (5%) $2,516,522 $2,057,085 $3,034,376 $1,131,750 $1,432,690 $0 $1,072,537 $829,456 $0 $12,074,416
Engineering and Administration (5%) $2,516,522 $2,057,085 $3,034,376 $1,131,750 $1,432,690 $0 $1,072,537 $829,456 $0 $12,074,416
Contingency (25%) $12,582,608 $10,285,426 $15,171,882 $5,658,750 $7,163,448 $0 $5,362,685 $4,147,281 $0 $60,372,080
SUBTOTAL $67,946,085 $55,541,300 $81,928,164 $30,557,454 $38,682,618 $0 $28,958,499 $22,395,315 $0 $326,009,436

7.0 Annual O & M/Long Term Monitoring Program $375,000 $30,000 $30,000 $0 $0 $0 $22,000 $15,000 $768,950 $1,240,950
TOTAL O & M $1,875,000 $150,000 $150,000 $0 $0 $0 $110,000 $75,000 $8,732,750 $11,092,750
TOTAL COST OF ALTERNATIVE (ROUNDED) $69,800,000 $55,700,000 $82,100,000 $30,600,000 $38,700,000 $0 $29,100,000 $22,500,000 $8,700,000 $337,000,000

Appendix Q
Table 9 - Cost Summary for SED 9

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $214,000,000
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond
Reach 7 
Channel

Reach 7 
Impoundments

Reach 8 - 
Rising Pond

Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5%) $1,336,521 $61,167 $0 $0 $0 $748,892 $0 $0 $0 $0 $2,146,579
2.0 Mobilization/Site Preparation/Demobilization $3,622,905 $497,696 $0 $0 $0 $1,576,754 $0 $0 $0 $0 $5,697,355
3.0 Removal $16,660,698 $37,806 $0 $0 $0 $13,322,935 $0 $0 $0 $0 $30,021,439
4.0 Backfill/Capping/Restoration $6,490,382 $646,373 $0 $0 $0 $197,263 $0 $0 $0 $0 $7,334,019
5.0 Transportation and Disposal (Staging and Access) $3,974,148 $1,340,131 $0 $0 $0 $1,923,209 $0 $0 $0 $0 $7,237,488
6.0 Environmental Monitoring $1,292,950 $102,623 $0 $0 $0 $629,781 $0 $0 $0 $0 $2,025,354

Subtotal $33,377,604 $2,685,796 $0 $0 $0 $18,398,834 $0 $0 $0 $0 $54,462,233
Project/Construction Management (5%) $1,668,880 $134,290 $0 $0 $0 $919,942 $0 $0 $0 $0 $2,723,112
Engineering and Administration (5%) $1,668,880 $134,290 $0 $0 $0 $919,942 $0 $0 $0 $0 $2,723,112
Contingency (25%) $8,344,401 $671,449 $0 $0 $0 $4,599,708 $0 $0 $0 $0 $13,615,558
SUBTOTAL $45,059,765 $3,625,825 $0 $0 $0 $24,838,425 $0 $0 $0 $0 $73,524,015

7.0 Annual O & M/Long Term Monitoring Program $375,000 $190,000 $0 $0 $0 $15,000 $0 $0 $0 $446,550 $1,026,550
TOTAL O & M $1,875,000 $950,000 $0 $0 $0 $75,000 $0 $0 $0 $5,825,950 $8,725,950
TOTAL COST OF ALTERNATIVE (ROUNDED) $46,900,000 $4,600,000 $0 $0 $0 $24,900,000 $0 $0 $0 $5,800,000 $82,200,000

Appendix Q
Table 10 - Cost Summary for SED 10

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $68,000,000
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

1. Pre-design investigation includes a 5% allowance for costs related to preparing, performing, and reporting pre-design investigation activities.
2. Mobilization/site preparation/demobilization includes costs related to mobilizing and demobilizing of equipment and personnel to and from the site; 

material, labor, and equipment costs related to the construction and maintenance of staging areas for the duration of construction; and other 
construction-related controls, such as water trucks, silt fence, oil booms, and silt curtains, are also included.

3. Removal costs include labor and equipment costs to remove sediment from the designated areas, including costs for debris removal; sheeting 
installation; dewatering; water treatment; and blending removed material with 5% stabilization agent for mechanical removal in the dry and 10% 
stabilization agent for mechanical removal in the wet and hydraulic removal.

4. Backfill/capping/restoration costs include material, labor, and equipment costs to place fill material in removal areas, place capping material in capping 
areas, and perform bank stabilization. Backfilling and engineered capping include placing sand over the surface to within 1 foot of the original grade 
with up to 1 foot of stone over the sand. Thin-layer capping includes placing 6 inches of sand over the surface. Material placement would be conducted 
with a shore-based excavator in the dry or a barge-mounted excavator in the wet. Also includes costs for restoring areas disturbed for staging areas 
and access roads (grading, placement of topsoil, seeding, mulching, and tree/shrub planting) and survey.

5. Transportation and disposal includes costs to transport and dispose of materials generated during the removal of staging areas and access roads after 
construction is complete. Transportation and disposal of removed sediment/soil is included separately in the treatment/disposition alternatives.

6. Environmental monitoring costs include equipment and labor for environmental and health and safety monitoring for the duration of the project. Air 
monitoring consists of three monitors operating continuously throughout the duration of construction. Air monitoring parameters include particulates and 
PCBs.  Laboratory analysis would be performed once per month for each monitor. Water monitoring consists of one monthly grab sample for laboratory 
analytical testing and four continuous turbidity monitors.

7. A 5% allowance is included to provide for project and construction management costs during construction.
8. A 5% allowance is included to provide for engineering design and engineering administration costs during construction.
9. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
10. Annual O & M costs include equipment and labor to inspect and maintain the restored bank and sediment cap areas. Costs are incurred once annually 

for 5 years starting with the year following the end of construction.
11. Long-term monitoring costs include performing long-term, post-closure monitoring and maintenance activities for 100 years following the completion of 

construction, including the MNR programs. The MNR program includes visual inspection of remediated areas, and periodic collection of sediment, 
surface water, and fish samples for laboratory analysis.

SEDIMENT ALTERNATIVE NOTES AND ASSUMPTIONS
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Appendix Q
Table 11 - Cost Summary for FP 1

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $0 $0 $0 $0 $0 $0
2.0 Mobilization/Site Preparation/Demobilization $0 $0 $0 $0 $0 $0
3.0 Removal $0 $0 $0 $0 $0 $0
4.0 Backfill/Restoration $0 $0 $0 $0 $0 $0
5.0 Transportation and Disposal (Staging/Access) $0 $0 $0 $0 $0 $0
6.0 Environmental Monitoring $0 $0 $0 $0 $0 $0

Subtotal $0 $0 $0 $0 $0 $0
Project/Construction Management (5%) $0 $0 $0 $0 $0 $0
Engineering and Administration (5%) $0 $0 $0 $0 $0 $0
Contingency (25%) $0 $0 $0 $0 $0 $0
SUBTOTAL $0 $0 $0 $0 $0 $0

7.0 Annual O & M $0 $0 $0 $0 $0 $0
TOTAL OMM $0 $0 $0 $0 $0 $0
TOTAL COST OF ALTERNATIVE (ROUNDED) $0 $0 $0 $0 $0 $0

•  There are no costs associated with this alternative.
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Appendix Q
Table 12 - Cost Summary for FP 2

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $385,251 $61,330 $32,411 $10,739 $83,144 $572,874
2.0 Mobilization/Site Preparation/Demobilization $886,851 $241,657 $123,792 $15,794 $168,797 $1,436,891
3.0 Removal $1,488,851 $119,400 $70,957 $40,012 $270,921 $1,990,141
4.0 Backfill/Restoration $1,514,699 $262,078 $129,147 $43,371 $386,199 $2,335,494
5.0 Transportation and Disposal (Staging/Access) $335,832 $524,445 $35,522 $1,742 $480,016 $1,377,557
6.0 Environmental Monitoring $154,734 $20,826 $16,415 $13,581 $47,091 $252,647

Subtotal $4,766,217 $1,229,736 $408,243 $125,239 $1,436,168 $7,965,603
Project/Construction Management (5%) $238,311 $61,487 $20,412 $6,262 $71,808 $398,280
Engineering and Administration (5%) $238,311 $61,487 $20,412 $6,262 $71,808 $398,280
Contingency (25%) $1,191,554 $307,434 $102,061 $31,310 $359,042 $1,991,401
SUBTOTAL $6,434,394 $1,660,143 $551,128 $169,072 $1,938,827 $10,753,564

7.0 Annual O & M $58,000 $14,000 $3,000 $3,000 $14,000 $92,000
TOTAL O & M $290,000 $70,000 $15,000 $15,000 $70,000 $460,000
TOTAL COST OF ALTERNATIVE (Rounded) $6,700,000 $1,700,000 $600,000 $200,000 $2,000,000 $11,200,000

•  The net present value of this alternative is estimated to be $10,800,000
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Appendix Q
Table 13 - Cost Summary for FP 3

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $877,828 $371,699 $264,494 $21,965 $79,124 $1,615,110
2.0 Mobilization/Site Preparation/Demobilization $1,910,353 $584,061 $543,223 $34,704 $159,526 $3,231,867
3.0 Removal $2,901,625 $1,330,532 $909,509 $78,238 $259,471 $5,479,375
4.0 Backfill/Restoration $3,991,069 $1,797,264 $1,191,708 $100,610 $365,895 $7,717,491
5.0 Transportation and Disposal (Staging/Access) $854,146 $242,177 $704,841 $9,945 $483,116 $2,294,226
6.0 Environmental Monitoring $414,142 $190,987 $132,746 $17,081 $45,914 $800,870

Subtotal $10,949,162 $4,516,720 $3,746,521 $262,543 $1,393,047 $20,867,993
Project/Construction Management (5%) $547,458 $225,836 $187,326 $13,127 $69,652 $1,043,400
Engineering and Administration (5%) $547,458 $225,836 $187,326 $13,127 $69,652 $1,043,400
Contingency (25%) $2,737,291 $1,129,180 $936,630 $65,636 $348,262 $5,216,998
SUBTOTAL $14,781,369 $6,097,572 $5,057,803 $354,433 $1,880,613 $28,171,790

7.0 Annual O & M $143,000 $61,000 $41,000 $3,000 $14,000 $262,000
TOTAL O & M $715,000 $305,000 $205,000 $15,000 $70,000 $1,310,000
TOTAL COST OF ALTERNATIVE (ROUNDED) $15,500,000 $6,400,000 $5,300,000 $400,000 $2,000,000 $29,500,000

•  The net present value of this alternative is estimated to be $26,400,000

G:\GE\GE_Housatonic_Rest_of_River\Reports and Presentations\REVISED CMS REPORT - OCT 2010\Appendices\Appendix Q\FP Cost Summary.xls Page 3 of 9
10/8/2010



Appendix Q
Table 14 - Cost Summary for FP 4

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $1,300,334 $590,287 $385,913 $31,830 $79,246 $2,387,610
2.0 Mobilization/Site Preparation/Demobilization $1,826,546 $1,021,832 $736,988 $39,751 $161,760 $3,786,876
3.0 Removal $4,737,265 $2,064,904 $1,330,347 $117,024 $257,674 $8,507,213
4.0 Backfill/Restoration $6,418,123 $2,813,362 $1,793,616 $156,810 $366,926 $11,548,838
5.0 Transportation and Disposal (Staging/Access) $1,223,393 $528,540 $812,135 $17,847 $485,331 $3,067,246
6.0 Environmental Monitoring $671,575 $297,911 $191,139 $20,634 $45,722 $1,226,981

Subtotal $16,177,236 $7,316,836 $5,250,140 $383,895 $1,396,659 $30,524,766
Project/Construction Management (5%) $808,862 $365,842 $262,507 $19,195 $69,833 $1,526,238
Engineering and Administration (5%) $808,862 $365,842 $262,507 $19,195 $69,833 $1,526,238
Contingency (25%) $4,044,309 $1,829,209 $1,312,535 $95,974 $349,165 $7,631,191
SUBTOTAL $21,839,268 $9,877,729 $7,087,688 $518,258 $1,885,490 $41,208,433

7.0 Annual O & M $204,000 $95,000 $61,000 $3,000 $14,000 $377,000
TOTAL O & M $1,020,000 $475,000 $305,000 $15,000 $70,000 $1,885,000
TOTAL COST OF ALTERNATIVE (Rounded) $22,900,000 $10,400,000 $7,400,000 $500,000 $2,000,000 $43,100,000

•  The net present value of this alternative is estimated to be $38,300,000

G:\GE\GE_Housatonic_Rest_of_River\Reports and Presentations\REVISED CMS REPORT - OCT 2010\Appendices\Appendix Q\FP Cost Summary.xls Page 4 of 9
10/8/2010



Appendix Q
Table 15 - Cost Summary for FP 5

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $959,581 $415,485 $663,443 $47,856 $74,087 $2,160,452
2.0 Mobilization/Site Preparation/Demobilization $1,714,023 $768,730 $1,080,869 $64,582 $43,843 $3,672,047
3.0 Removal $3,291,134 $1,381,938 $2,331,729 $174,987 $301,580 $7,481,369
4.0 Backfill/Restoration $4,600,819 $2,016,233 $3,221,215 $237,006 $382,218 $10,457,491
5.0 Transportation and Disposal (Staging/Access) $893,125 $323,330 $1,431,874 $133,545 $60,526 $2,842,401
6.0 Environmental Monitoring $469,621 $195,687 $332,341 $25,917 $50,272 $1,073,839

Subtotal $11,928,303 $5,101,403 $9,061,472 $683,893 $912,527 $27,687,598
Project/Construction Management (5%) $596,415 $255,070 $453,074 $34,195 $45,626 $1,384,380
Engineering and Administration (5%) $596,415 $255,070 $453,074 $34,195 $45,626 $1,384,380
Contingency (25%) $2,982,076 $1,275,351 $2,265,368 $170,973 $228,132 $6,921,899
SUBTOTAL $16,103,210 $6,886,894 $12,232,987 $923,255 $1,231,911 $37,378,257

7.0 Annual O & M $143,000 $65,000 $95,000 $7,000 $10,000 $320,000
TOTAL O & M $715,000 $325,000 $475,000 $35,000 $50,000 $1,600,000
TOTAL COST OF ALTERNATIVE (ROUNDED) $16,800,000 $7,200,000 $12,700,000 $1,000,000 $1,300,000 $39,000,000

•  The net present value of this alternative is estimated to be $35,700,000
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Appendix Q
Table 16 - Cost Summary for FP 6

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $2,488,414 $1,769,068 $1,551,153 $210,374 $78,611 $6,097,620
2.0 Mobilization/Site Preparation/Demobilization $3,442,964 $2,358,155 $2,091,325 $219,991 $46,106 $8,158,540
3.0 Removal $8,701,789 $6,619,477 $5,794,851 $827,051 $319,175 $22,262,344
4.0 Backfill/Restoration $12,616,065 $8,655,319 $7,573,535 $1,036,693 $408,053 $30,289,665
5.0 Transportation and Disposal (Staging/Access) $2,345,373 $1,618,036 $2,260,332 $248,856 $64,995 $6,537,591
6.0 Environmental Monitoring $1,367,528 $942,264 $827,398 $125,191 $52,083 $3,314,463

Subtotal $30,962,134 $21,962,319 $20,098,593 $2,668,156 $969,021 $76,660,223
Project/Construction Management (5%) $1,548,107 $1,098,116 $1,004,930 $133,408 $48,451 $3,833,011
Engineering and Administration (5%) $1,548,107 $1,098,116 $1,004,930 $133,408 $48,451 $3,833,011
Contingency (25%) $7,740,533 $5,490,580 $5,024,648 $667,039 $242,255 $19,165,056
SUBTOTAL $41,798,880 $29,649,131 $27,133,101 $3,602,010 $1,308,179 $103,491,301

7.0 Annual O & M $340,000 $228,000 $194,000 $24,000 $10,000 $796,000
TOTAL O & M $1,700,000 $1,140,000 $970,000 $120,000 $30,000 $3,960,000
TOTAL COST OF ALTERNATIVE (Rounded) $43,500,000 $30,800,000 $28,100,000 $3,700,000 $1,300,000 $107,000,000

•  The net present value of this alternative is estimated to be $71,700,000
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Appendix Q
Table 17 - Cost Summary for FP 7

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $4,265,719 $2,243,241 $2,073,464 $157,923 $2,339,924 $11,080,270
2.0 Mobilization/Site Preparation/Demobilization $5,190,277 $2,822,837 $2,700,057 $121,118 $2,460,900 $13,295,189
3.0 Removal $16,394,685 $8,546,057 $8,102,480 $641,379 $8,812,774 $42,497,375
4.0 Backfill/Restoration $20,881,167 $10,967,308 $9,821,100 $797,317 $11,906,973 $54,373,865
5.0 Transportation and Disposal (Staging/Access) $3,835,014 $2,031,794 $1,979,765 $104,847 $3,482,463 $11,433,883
6.0 Environmental Monitoring $2,323,918 $1,217,826 $1,147,735 $98,375 $1,388,551 $6,176,406

Subtotal $52,890,780 $27,829,063 $25,824,601 $1,920,960 $30,391,585 $138,856,989
Project/Construction Management (5%) $2,644,539 $1,391,453 $1,291,230 $96,048 $1,519,579 $6,942,849
Engineering and Administration (5%) $2,644,539 $1,391,453 $1,291,230 $96,048 $1,519,579 $6,942,849
Contingency (25%) $13,222,695 $6,957,266 $6,456,150 $480,240 $7,597,896 $34,714,247
SUBTOTAL $71,402,553 $37,569,235 $34,863,211 $2,593,296 $41,028,640 $187,456,935

7.0 Annual O & M $558,000 $282,000 $224,000 $20,000 $364,000 $1,448,000
TOTAL O & M $2,790,000 $1,410,000 $1,120,000 $100,000 $1,820,000 $7,240,000
TOTAL COST OF ALTERNATIVE (ROUNDED) $74,200,000 $39,000,000 $36,000,000 $2,700,000 $42,800,000 $195,000,000

•  The net present value of this alternative is estimated to be $97,100,000

G:\GE\GE_Housatonic_Rest_of_River\Reports and Presentations\REVISED CMS REPORT - OCT 2010\Appendices\Appendix Q\FP Cost Summary.xls Page 7 of 9
10/8/2010



Appendix Q
Table 18 - Cost Summary for FP 8

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $1,687,854 $793,446 $864,015 $29,879 $153,843 $3,529,037
2.0 Mobilization/Site Preparation/Demobilization $2,736,820 $1,253,980 $1,289,696 $53,709 $241,037 $5,575,241
3.0 Removal $6,063,205 $2,845,345 $3,165,344 $101,053 $526,237 $12,701,185
4.0 Backfill/Restoration $8,060,309 $3,823,023 $4,168,948 $139,800 $765,037 $16,957,118
5.0 Transportation and Disposal (Staging/Access) $1,584,284 $695,684 $968,120 $14,609 $708,940 $3,971,638
6.0 Environmental Monitoring $862,137 $408,836 $448,165 $19,163 $83,043 $1,821,344

Subtotal $20,994,611 $9,820,314 $10,904,287 $358,212 $2,478,138 $44,555,563
Project/Construction Management (5%) $1,049,731 $491,016 $545,214 $17,911 $123,907 $2,227,778
Engineering and Administration (5%) $1,049,731 $491,016 $545,214 $17,911 $123,907 $2,227,778
Contingency (25%) $5,248,653 $2,455,078 $2,726,072 $89,553 $619,535 $11,138,891
SUBTOTAL $28,342,724 $13,257,424 $14,720,788 $483,587 $3,345,487 $60,150,010

7.0 Annual O & M $248,000 $116,000 $119,000 $3,000 $27,000 $513,000
TOTAL O & M $1,240,000 $580,000 $595,000 $15,000 $135,000 $2,565,000
TOTAL COST OF ALTERNATIVE (ROUNDED) $29,600,000 $13,800,000 $15,300,000 $500,000 $3,500,000 $62,700,000

•  The net present value of this alternative is estimated to be $41,700,000
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Appendix Q
Table 19 - Cost Summary for FP 9

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C Reach 6 Reach 7 Total
1.0 Pre-Design Investigation (10%) $402,387 $105,022 $62,470 $12,539 $85,534 $667,952
2.0 Mobilization/Site Preparation/Demobilization $961,253 $280,799 $276,906 $23,551 $185,745 $1,728,256
3.0 Removal $1,528,337 $299,966 $116,528 $43,347 $269,453 $2,257,630
4.0 Backfill/Restoration $1,578,391 $474,679 $241,919 $50,866 $395,958 $2,741,812
5.0 Transportation and Disposal (Staging/Access) $373,502 $301,840 $191,193 $2,769 $595,396 $1,464,700
6.0 Environmental Monitoring $157,080 $47,285 $20,586 $13,895 $46,956 $285,802

Subtotal $5,000,950 $1,509,591 $909,603 $146,967 $1,579,043 $9,146,153
Project/Construction Management (5%) $250,047 $75,480 $45,480 $7,348 $78,952 $457,308
Engineering and Administration (5%) $250,047 $75,480 $45,480 $7,348 $78,952 $457,308
Contingency (25%) $1,250,237 $377,398 $227,401 $36,742 $394,761 $2,286,538
SUBTOTAL $6,751,282 $2,037,948 $1,227,964 $198,405 $2,131,708 $12,347,306

7.0 Annual O & M $65,000 $20,000 $14,000 $3,000 $17,000 $119,000
TOTAL O & M $325,000 $100,000 $70,000 $15,000 $85,000 $595,000
TOTAL COST OF ALTERNATIVE (Rounded) $7,100,000 $2,100,000 $1,300,000 $200,000 $2,200,000 $12,900,000

•  The net present value of this alternative is estimated to be $12,500,000
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

1. Pre-design investigation includes a 10% allowance for costs related to preparing, performing, and reporting pre-design investigation activities.
2. Mobilization/site preparation/demobilization includes costs related to mobilizing and demobilizing of equipment and personnel to and from the site; 

material, labor, and equipment costs related to the construction and maintenance of staging areas for the duration of construction; and other 
construction-related controls, such as water trucks and silt fence.

3. Removal costs include labor and equipment costs to remove soil from the designated areas. Assumes saturated soils would be gravity dewatered in the 
staging areas and no additional blending or dewatering costs are necessary. Includes costs for water treatment, as appropriate.

4. Backfill/restoration costs include material, labor, and equipment costs to place fill and topsoil in removal areas. Assumes fill would be placed to within 6 
inches of the original grade with 6 inches of topsoil over the fill. Also includes costs for restoring disturbed areas (grading, placement of topsoil, 
seeding, mulching, and tree/shrub planting) and survey (two full-time onsite surveyors plus office support for the duration of construction).

5. Transportation and disposal includes costs to transport and dispose of materials associated with staging areas and access roads once construction is 
complete. Transportation and disposal of removed soil is included separately in the treatment/disposition alternatives.

6. Environmental monitoring costs include equipment and labor for environmental and health and safety monitoring for the duration of the project. Air 
monitoring consists of three monitors operating continuously through the duration of construction. Air monitoring parameters include particulates and 
PCBs. Laboratory analysis would be performed once per month for each monitor.

7. A 5% allowance is included to provide for project and construction management costs during construction.
8. A 5% allowance is included to provide for engineering design and engineering administration costs during construction.
9. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
10. Annual O & M costs include equipment and labor to inspect and maintain the restored areas. Costs are incurred once annually for 5 years starting with 

the year following the end of construction.

FLOODPLAIN ALTERNATIVE NOTES AND ASSUMPTIONS
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Combined Sediment and 
Floodplain Alternatives 

 

Cost Estimate 



Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond Reach 7
Reach 8 - 

Rising Pond
Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5% for SED 2; 10% for FP 1) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2.0 Mobilization/Site Preparation/Demobilization $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
3.0 Removal $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
4.0 Backfill/Capping/Restoration $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
5.0 Transportation and Disposal (Staging and Access) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
6.0 Environmental Monitoring $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Project/Construction Management (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Engineering and Administration (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Contingency (25%) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
SUBTOTAL $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

7.0 Annual O & M/Long Term Monitoring Program $0 $0 $0 $0 $0 $0 $0 $0 $378,950 $378,950
TOTAL O & M $0 $0 $0 $0 $0 $0 $0 $0 $4,962,750 $4,962,750
TOTAL COST OF ALTERNATIVE (ROUNDED) $0 $0 $0 $0 $0 $0 $0 $0 $5,000,000 $5,000,000

Appendix Q
Table 20 - Cost Summary for SED 2/FP 1

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $1,800,000
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond Reach 7
Reach 8 - 

Rising Pond
Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5% for SED 3; 10% for FP 3) $4,142,971 $569,282 $430,956 $0 $0 $439,161 $85,091 $0 $0 $5,051,164
2.0 Mobilization/Site Preparation/Demobilization $9,253,342 $2,296,340 $1,654,591 $0 $0 $678,146 $239,807 $0 $0 $14,122,226
3.0 Removal $48,376,994 $1,437,716 $892,151 $0 $0 $279,311 $241,886 $0 $0 $51,228,058
4.0 Backfill/Capping/Restoration $19,419,978 $4,804,636 $4,040,212 $0 $0 $7,584,890 $365,847 $0 $0 $36,215,563
5.0 Transportation and Disposal (Staging and Access) $7,770,371 $1,968,608 $1,909,295 $0 $0 $0 $482,681 $0 $0 $12,130,955
6.0 Environmental Monitoring $3,167,658 $429,749 $374,572 $0 $0 $490,711 $45,914 $0 $0 $4,508,604

Subtotal $92,131,314 $11,506,331 $9,301,778 $0 $0 $9,472,218 $1,461,226 $0 $0 $123,256,569
Project/Construction Management (5%) $4,606,566 $575,317 $465,089 $0 $0 $473,611 $73,061 $0 $0 $6,162,828
Engineering and Administration (5%) $4,606,566 $575,317 $465,089 $0 $0 $473,611 $73,061 $0 $0 $6,162,828
Contingency (25%) $23,032,829 $2,876,583 $2,325,444 $0 $0 $2,368,055 $365,306 $0 $0 $30,814,142
SUBTOTAL $124,377,274 $15,533,547 $12,557,400 $0 $0 $12,787,494 $1,972,654 $0 $0 $166,396,368

7.0 Annual O & M/Long Term Monitoring Program $460,000 $224,000 $54,000 $0 $0 $18,000 $14,000 $0 $508,950 $1,278,950
TOTAL O & M $2,300,000 $1,120,000 $270,000 $0 $0 $90,000 $70,000 $0 $6,392,750 $10,242,750
TOTAL COST OF ALTERNATIVE (ROUNDED) $126,700,000 $16,700,000 $12,800,000 $0 $0 $12,900,000 $2,000,000 $0 $6,400,000 $177,000,000

Appendix Q
Table 21 - Cost Summary for SED 3/FP 3

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $133,000,000
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond Reach 7
Reach 8 - 

Rising Pond
Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5% for SED 5; 10% for FP 4) $4,525,503 $2,617,858 $1,440,930 $358,907 $56,202 $1,017,505 $85,286 $307,824 $0 $9,451,312
2.0 Mobilization/Site Preparation/Demobilization $9,090,166 $5,257,996 $3,641,758 $605,907 $151,202 $1,251,939 $242,652 $838,989 $0 $21,080,611
3.0 Removal $49,912,193 $30,012,981 $6,356,696 $189,000 $24,500 $6,928,583 $240,256 $143,500 $0 $93,807,709
4.0 Backfill/Capping/Restoration $21,673,331 $12,743,028 $15,908,641 $6,189,793 $863,307 $11,924,794 $366,876 $5,132,837 $0 $74,802,606
5.0 Transportation and Disposal (Staging and Access) $7,747,163 $5,452,447 $4,599,275 $0 $0 $0 $484,879 $646,627 $0 $18,930,390
6.0 Environmental Monitoring $3,425,090 $2,066,867 $1,228,972 $552,356 $141,231 $977,405 $45,722 $348,981 $0 $8,786,625

Subtotal $96,373,446 $58,151,177 $33,176,271 $7,895,964 $1,236,442 $22,100,226 $1,465,671 $7,418,758 $0 $227,817,956
Project/Construction Management (5%) $4,818,672 $2,907,559 $1,658,814 $394,798 $61,822 $1,105,011 $73,284 $370,938 $0 $11,390,898
Engineering and Administration (5%) $4,818,672 $2,907,559 $1,658,814 $394,798 $61,822 $1,105,011 $73,284 $370,938 $0 $11,390,898
Contingency (25%) $24,093,361 $14,537,794 $8,294,068 $1,973,991 $309,110 $5,525,057 $366,418 $1,854,690 $0 $56,954,489
SUBTOTAL $130,104,152 $78,504,089 $44,787,966 $10,659,551 $1,669,196 $29,835,306 $1,978,656 $10,015,324 $0 $307,554,240

7.0 Annual O & M/Long Term Monitoring Program $518,000 $248,000 $67,000 $0 $0 $3,000 $14,000 $15,000 $635,050 $1,500,050
TOTAL O & M $2,590,000 $1,240,000 $335,000 $0 $0 $15,000 $70,000 $75,000 $7,535,450 $11,860,450
TOTAL COST OF ALTERNATIVE (ROUNDED) $132,700,000 $79,700,000 $45,100,000 $10,700,000 $1,700,000 $29,900,000 $2,000,000 $10,100,000 $7,500,000 $319,000,000

Appendix Q
Table 22 - Cost Summary for SED 5/FP 4

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $193,000,000
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Appendix Q
Table 23 - Cost Summary for SED 6/FP 4

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond Reach 7
Reach 8 - 

Rising Pond
Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5% for SED 6; 10% for FP 4) $4,524,678 $2,623,921 $3,181,946 $578,941 $195,763 $1,069,597 $411,002 $309,107 $0 $12,894,954
2.0 Mobilization/Site Preparation/Demobilization $9,089,341 $5,266,985 $5,894,071 $825,941 $290,763 $1,304,031 $1,901,928 $854,856 $0 $25,427,917
3.0 Removal $49,895,696 $30,126,981 $37,364,681 $4,118,057 $1,816,785 $7,169,963 $373,256 $143,500 $0 $131,008,919
4.0 Backfill/Capping/Restoration $21,673,331 $12,747,371 $18,836,325 $6,550,657 $1,785,269 $12,724,239 $5,098,099 $5,143,905 $0 $84,559,195
5.0 Transportation and Disposal (Staging and Access) $7,747,163 $5,324,689 $5,855,615 $0 $0 $0 $1,519,823 $646,627 $0 $21,093,916
6.0 Environmental Monitoring $3,425,090 $2,066,867 $1,602,324 $663,107 $218,208 $978,412 $624,320 $348,981 $0 $9,927,310

Subtotal $96,355,299 $58,156,814 $72,734,961 $12,736,704 $4,306,789 $23,246,242 $9,928,428 $7,446,976 $0 $284,912,212
Project/Construction Management (5%) $4,817,765 $2,907,841 $3,636,748 $636,835 $215,339 $1,162,312 $496,421 $372,349 $0 $14,245,611
Engineering and Administration (5%) $4,817,765 $2,907,841 $3,636,748 $636,835 $215,339 $1,162,312 $496,421 $372,349 $0 $14,245,611
Contingency (25%) $24,088,825 $14,539,203 $18,183,740 $3,184,176 $1,076,697 $5,811,560 $2,482,107 $1,861,744 $0 $71,228,053
SUBTOTAL $130,079,654 $78,511,699 $98,192,197 $17,194,551 $5,814,165 $31,382,426 $13,403,377 $10,053,417 $0 $384,631,486

7.0 Annual O & M/Long Term Monitoring Program $518,000 $248,000 $67,000 $0 $0 $3,000 $32,000 $15,000 $723,450 $1,606,450
TOTAL OMM $2,590,000 $1,240,000 $335,000 $0 $0 $15,000 $160,000 $75,000 $8,414,250 $12,829,250
TOTAL COST OF ALTERNATIVE (ROUNDED) $132,700,000 $79,800,000 $98,500,000 $17,200,000 $5,800,000 $31,400,000 $13,600,000 $10,100,000 $8,400,000 $397,000,000

•  The net present value of this alternative is estimated to be $219,000,000
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Appendix Q
Table 24 - Cost Summary for SED 8/FP 7

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 Large 

Backwaters
Reach 5 Small 

Backwaters
Reach 6 - 

Woods Pond Reach 7
Reach 8 - 

Rising Pond
Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5% for SED 8; 10% for FP 7) $8,687,095 $4,681,282 $5,014,734 $2,662,313 $547,254 $4,553,052 $3,434,998 $3,416,809 $0 $32,997,539
2.0 Mobilization/Site Preparation/Demobilization $15,376,998 $7,033,057 $9,312,530 $2,909,313 $642,254 $4,977,535 $6,615,726 $4,632,839 $0 $51,500,253
3.0 Removal $78,271,677 $43,436,469 $45,958,554 $20,636,909 $5,112,785 $30,810,774 $17,193,732 $25,934,776 $0 $267,355,676
4.0 Backfill/Capping/Restoration $42,679,570 $23,576,297 $31,155,435 $29,376,247 $5,142,267 $54,320,159 $22,958,651 $38,006,051 $0 $247,214,675
5.0 Transportation and Disposal (Staging and Access) $9,692,805 $6,286,068 $13,244,977 $0 $0 $0 $7,664,167 $3,490,015 $0 $40,378,031
6.0 Environmental Monitoring $6,481,750 $3,591,876 $2,943,461 $2,986,114 $595,032 $4,003,776 $3,239,886 $3,179,313 $0 $27,021,208

Subtotal $161,189,895 $88,605,049 $107,629,691 $58,570,897 $12,039,593 $98,665,297 $61,107,160 $78,659,802 $0 $666,467,383
Project/Construction Management (5%) $8,059,495 $4,430,252 $5,381,485 $2,928,545 $601,980 $4,933,265 $3,055,358 $3,932,990 $0 $33,323,369
Engineering and Administration (5%) $8,059,495 $4,430,252 $5,381,485 $2,928,545 $601,980 $4,933,265 $3,055,358 $3,932,990 $0 $33,323,369
Contingency (25%) $40,297,474 $22,151,262 $26,907,423 $14,642,724 $3,009,898 $24,666,324 $15,276,790 $19,664,951 $0 $166,616,846
SUBTOTAL $217,606,358 $119,616,816 $145,300,083 $79,070,710 $16,253,450 $133,198,150 $82,494,667 $106,190,733 $0 $899,730,967

7.0 Annual O & M/Long Term Monitoring Program $875,000 $431,000 $193,000 $0 $0 $20,000 $342,000 $15,000 $616,850 $2,492,850
TOTAL O & M $4,375,000 $2,155,000 $965,000 $0 $0 $100,000 $1,710,000 $75,000 $7,668,050 $17,048,050
TOTAL COST OF ALTERNATIVE (ROUNDED) $222,000,000 $121,800,000 $146,300,000 $79,100,000 $16,300,000 $133,300,000 $84,200,000 $106,300,000 $7,700,000 $917,000,000

•  The net present value of this alternative is estimated to be $300,000,000
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 

Backwaters
Reach 6 - 

Woods Pond Reach 7
Reach 8 - 

Rising Pond
Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5% for SED 9; 10% for FP 8 $2,991,840 $2,449,659 $3,370,777 $1,028,873 $1,326,497 $1,023,544 $674,827 $0 $12,866,017
2.0 Mobilization/Site Preparation/Demobilization $9,144,679 $5,372,180 $6,169,882 $1,275,873 $1,817,672 $2,661,304 $1,431,814 $0 $27,873,404
3.0 Removal $15,383,504 $23,128,084 $36,985,595 $9,553,740 $14,575,750 $7,545,014 $5,952,689 $0 $113,124,375
4.0 Backfill/Capping/Restoration $21,561,222 $14,734,499 $18,438,801 $9,606,699 $10,028,805 $8,567,614 $6,186,687 $0 $89,124,327
5.0 Transportation and Disposal (Staging and Access) $14,887,892 $3,741,105 $6,834,384 $0 $0 $2,219,763 $1,742,923 $0 $29,426,067
6.0 Environmental Monitoring $2,267,560 $1,433,548 $1,644,643 $1,170,019 $1,181,669 $1,389,988 $600,182 $0 $9,687,609

Subtotal $66,236,697 $50,859,075 $73,444,081 $22,635,204 $28,930,392 $23,407,226 $16,589,122 $0 $282,101,798
Project/Construction Management (5%) $3,311,835 $2,542,954 $3,672,204 $1,131,760 $1,446,520 $1,170,361 $829,456 $0 $14,105,090
Engineering and Administration (5%) $3,311,835 $2,542,954 $3,672,204 $1,131,760 $1,446,520 $1,170,361 $829,456 $0 $14,105,090
Contingency (25%) $16,559,174 $12,714,769 $18,361,020 $5,658,801 $7,232,598 $5,851,807 $4,147,281 $0 $70,525,449
SUBTOTAL $89,419,540 $68,659,752 $99,149,509 $30,557,526 $39,056,030 $31,599,756 $22,395,315 $0 $380,837,427

7.0 Annual O & M/Long Term Monitoring Program $552,000 $108,000 $122,000 $0 $3,000 $42,000 $15,000 $768,950 $1,610,950
TOTAL O & M $2,760,000 $540,000 $610,000 $0 $15,000 $210,000 $75,000 $8,732,750 $12,942,750
TOTAL COST OF ALTERNATIVE (ROUNDED) $92,200,000 $69,200,000 $99,800,000 $30,600,000 $39,100,000 $31,800,000 $22,500,000 $8,700,000 $394,000,000

Appendix Q
Table 25 - Cost Summary for SED 9/FP 8 

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $251,000,000
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Item # Description Reach 5A Reach 5B Reach 5C
Reach 5 

Backwaters
Reach 6 - 

Woods Pond Reach 7
Reach 8 - 

Rising Pond
Long Term 
Monitoring Total

1.0 Pre-Design Investigation (5% for SED 10; 10% for FP 9 $1,637,627 $137,818 $147,807 $0 $723,675 $100,232 $0 $0 $2,747,159
2.0 Mobilization/Site Preparation/Demobilization $4,045,402 $659,805 $1,071,057 $0 $966,605 $345,254 $0 $0 $7,088,124
3.0 Removal $18,019,380 $291,768 $100,158 $0 $13,364,118 $250,959 $0 $0 $32,026,383
4.0 Backfill/Capping/Restoration $7,870,173 $1,092,034 $360,169 $0 $116,316 $409,270 $0 $0 $9,847,961
5.0 Transportation and Disposal (Staging and Access) $3,782,335 $876,021 $1,688,904 $0 $792,456 $705,032 $0 $0 $7,844,748
6.0 Environmental Monitoring $1,450,030 $149,908 $20,586 $0 $643,676 $46,956 $0 $0 $2,311,156

Subtotal $36,804,947 $3,207,354 $3,388,681 $0 $16,606,847 $1,857,704 $0 $0 $61,865,532
Project/Construction Management (5%) $1,840,247 $160,368 $169,434 $0 $830,342 $92,885 $0 $0 $3,093,277
Engineering and Administration (5%) $1,840,247 $160,368 $169,434 $0 $830,342 $92,885 $0 $0 $3,093,277
Contingency (25%) $9,201,237 $801,838 $847,170 $0 $4,151,712 $464,426 $0 $0 $15,466,383
SUBTOTAL $49,686,678 $4,329,927 $4,574,719 $0 $22,419,243 $2,507,900 $0 $0 $83,518,468

7.0 Annual O & M/Long Term Monitoring Program $409,000 $382,000 $3,000 $0 $18,000 $17,000 $0 $446,550 $1,275,550
TOTAL O & M $2,045,000 $1,910,000 $15,000 $0 $90,000 $85,000 $0 $5,825,950 $9,970,950
TOTAL COST OF ALTERNATIVE (ROUNDED) $51,700,000 $6,200,000 $4,600,000 $0 $22,500,000 $2,600,000 $0 $5,800,000 $93,500,000

Appendix Q
Table 26 - Cost Summary for SED 10/FP 9 

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

•  The net present value of this alternative is estimated to be $78,000,000
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

1. Pre-design investigation includes a 5% allowance for costs related to preparing, performing, and reporting pre-design investigation activities for sediment
components of the alternative, and a 10% allowance for costs related to preparing, performing, and reporting pre-design investigation activities for 
floodplain components of the alternative.

2. Mobilization/site preparation/demobilization includes costs related to mobilizing and demobilizing of equipment and personnel to and from the site; 
material, labor, and equipment costs related to the construction and maintenance of staging areas for the duration of construction; and other 
construction-related controls, such as water trucks, silt fence, oil booms, and silt curtains, are also included.

3. Removal costs include labor and equipment costs to remove sediment and soil from the designated areas, including costs for debris removal; sheeting 
installation; dewatering; water treatment; and blending removed sediment material with 5% stabilization agent for mechanical sediment removal in the 
dry and 10% stabilization agent for sediment removal in the wet (i.e., both mechanical and hydraulic removal).  Assumes saturated soils would be gravity
dewatered in the staging areas and no additional blending or dewatering costs are necessary for removed soils. 

4. Backfill/capping/restoration costs include material, labor, and equipment costs to place fill material and topsoil in soil removal areas, place capping 
material in capping areas, and perform bank stabilization. Backfilling and engineered capping include placing sand over the surface to within 1 foot of the
original grade with up to 1 foot of stone over the sand. Thin-layer capping includes placing 6 inches of sand over the surface. Material placement would 
be conducted with a shore-based excavator in the dry or a barge-mounted excavator in the wet.  Assumes fill in floodplain areas would be placed to 
within 6 inches of the original grade with 6 inches of topsoil over the fill.  Also includes costs for restoring areas disturbed areas disturbed for staging 
areas and access roads (grading, placement of topsoil, seeding, mulching, and tree/shrub planting) and survey.

5. Transportation and disposal includes costs to transport and dispose of materials associated with staging areas and access roads after construction is 
complete. Transportation and disposal of removed sediment/soil is included separately in the treatment/disposition alternatives.

6. Environmental monitoring costs include equipment and labor for environmental and health and safety monitoring for the duration of the project. Air 
monitoring consists of three monitors operating continuously throughout the duration of construction. Air monitoring parameters include particulates and 
PCBs.  Laboratory analysis would be performed once per month for each monitor. Water monitoring consists of one monthly grab sample for laboratory 
analytical testing and four continuous turbidity monitors.

7. A 5% allowance is included to provide for project and construction management costs during construction.
8. A 5% allowance is included to provide for engineering design and engineering administration costs during construction.
9. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
10. Annual O & M costs include equipment and labor to inspect and maintain the restored areas (including restored bank and sediment cap areas). Costs 

are incurred once annually for 5 years starting with the year following the end of construction.
11. Long-term monitoring costs include performing long-term, post-closure monitoring and maintenance activities for 100 years following the completion of 

construction, including the MNR programs. The MNR program includes visual inspection of remediated areas, and periodic collection of sediment, 
surface water, and fish samples for laboratory analysis.

COMBINED SEDIMENT AND FLOODPLAIN ALTERNATIVE NOTES AND ASSUMPTIONS
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Alternatives 

 

Cost Estimate 



Appendix Q
Table 27 - Cost Summary for TD 1

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Minimum

(SED3 & FP2)
Maximum

(SED8 & FP7)
1.0 Off-Site Transport and Disposal $40,480,191 $616,200,875

Subtotal $40,480,191 $616,200,875
Project/Construction Management (5%) $2,024,010 $30,810,044
Engineering and Administration (5%) $2,024,010 $30,810,044
Contingency (25%) $10,120,048 $154,050,219
TOTAL COST OF ALTERNATIVE (ROUNDED) $55,000,000 $832,000,000

•  The net present value of these alternatives are estimated to be $40,000,000 and, 
$220,000,000, respectivley.
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 1 NOTES AND ASSUMPTIONS

1. Includes costs to transport and dispose of TSCA materials at a licensed facility in Model City, New York. Includes costs to transport and dispose of 
non-TSCA materials at a licensed facility in High Acres, New York.

2. A 5% allowance is included to provide for project and construction management costs during construction.
3. A 5% allowance is included to provide for engineering and administration costs during construction.
4. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
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Appendix Q
Table 28 - Cost Summary for TD 2

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item 
# Description

Minimum
(SED 6 & FP 2)

Maximum
(SED 8 & FP 7)

1.0 Pre-Design Investigation (5%) $218,816 $692,115
2.0 Mobilization/Demobilization (5%) $218,816 $692,115
3.0 CDF Construction $4,376,329 $13,842,296

Subtotal $4,813,962 $15,226,525
Project/Construction Management (5%) $240,698 $761,326
Engineering and Administration (5%) $240,698 $761,326
Contingency (25%) $1,203,491 $3,806,631
SUBTOTAL $6,498,849 $20,555,809

4.0 Annual Operations $1,224,410 $1,222,562
Total Operations $6,767,536 $24,816,353

5.0 Annual O & M $202,400 $402,400
Total O & M $11,660,000 $19,780,000

6.0 Total Transportation and Disposal $75,253,961 $445,112,238
TOTAL COST OF ALTERNATIVE (ROUNDED) $100,000,000 $510,000,000

•  The net present value of these alternatives are estimated to be $46,000,000 and 
$131,000,000, respectivley.
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 2 NOTES AND ASSUMPTIONS

1. Pre-design investigation includes a 5% allowance for costs related to preparing, performing, and summarizing pre-design investigation activities for the 
CDF.

2. Mobilization/demobilization includes a 5% allowance for costs related to mobilizing and demobilizing equipment and personnel to and from the site.
3. CDF construction costs include equipment, labor, and material costs to construct CDF and support facilities in selected Reach 5 Backwaters and/or 

Reach 6 (Woods Pond). Includes costs to construct a final cover for the facility.
4. A 5% allowance is included to provide for project and construction management costs during construction.
5. A 5% allowance is included to provide for engineering and administration costs during construction.
6. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
7. Daily operation costs include equipment and labor for daily tasks during the facility's operation. Tasks include material placement and environmental and 

health and safety monitoring for the duration of the project. Monitored parameters include, but are not limited to, particulates and PCBs.
8. Annual O & M costs include equipment and labor to inspect and maintain the facility following construction. Includes a part-time care taker. Costs are 

incurred once annually for 100 years starting with the year following the end of construction.
9. Transportation and disposal costs include costs to transport and dispose of removed materials that are not placed in the CDF at an appropriately-

licensed off-site facility.
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Appendix Q
Table 29 - Cost Summary for TD 3 - Woods Pond Site

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Minimum

(SED 3 & FP 2)

Maximum
(SED 8 & FP 7)

2.0 M cy
1.0 Pre-Design Investigation (10%) $1,104,336 $3,078,075
2.0 Mobilization/Demobilization (5%) $552,168 $1,539,038
3.0 Upland Disposal Facility Construction $11,043,361 $30,780,752

Subtotal $12,699,865 $35,397,865
Project/Construction Management (5%) $634,993 $1,769,893
Engineering and Administration (5%) $634,993 $1,769,893
Contingency (25%) $3,174,966 $8,849,466
SUBTOTAL $17,144,818 $47,787,118

4.0 Annual Daily Operations $315,332 $605,652
5.0 Annual Materials Handling and Transport $888,323 $1,274,243

Total Operations $9,509,566 $54,669,903
6.0 Annual Post-Closure O & M $250,185 $360,762

Total Post Closure O & M $15,518,534 $22,301,202
TOTAL COST OF ALTERNATIVE (ROUNDED) $42,000,000 $125,000,000

•The net present value of these alternatives are estimated to be $21,000,000 to $45,000,000, 
respectively.

Note that due to site-specific limitations, this TD 3 location does not accommodate the entire SED 8 & FP 7 
remediation volume.  Additional costs associated with the excess volume have not been included.
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Appendix Q
Table 30 - Cost Summary for TD 3 - Forest Street Site

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Minimum

(SED 3 & FP 2)

Maximum
(SED 8 & FP 7)

1.0 M cy
1.0 Pre-Design Investigation (10%) $1,800,630 $5,403,828
2.0 Mobilization/Demobilization (5%) $900,315 $2,701,914
3.0 Upland Disposal Facility Construction $18,006,300 $54,038,280

Subtotal $20,707,245 $62,144,022
Project/Construction Management (5%) $1,035,362 $3,107,201
Engineering and Administration (5%) $1,035,362 $3,107,201
Contingency (25%) $5,176,811 $15,536,006
SUBTOTAL $27,954,781 $83,894,430

4.0 Annual Daily Operations $315,948 $541,846
5.0 Annual Materials Handling and Transport $888,323 $1,274,243

Total Operations $9,514,434 $34,015,694
6.0 Annual Post-Closure O & M $251,090 $367,750

Total Post Closure O & M $15,609,000 $23,000,000
TOTAL COST OF ALTERNATIVE (ROUNDED) $53,000,000 $141,000,000

•The net present value of these alternatives are estimated to be $29,000,000 to $68,000,000, 
respectively.

Note that due to site-specific limitations, this TD 3 location does not accommodate the entire SED 8 & FP 7 
remediation volume.  Additional costs associated with the excess volume have not been included.
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Appendix Q
Table 31 - Cost Summary for TD 3 - Rising Pond Site

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Minimum

(SED 3 & FP 2)

Maximum
(SED 8 & FP 7)

2.9 M cy
1.0 Pre-Design Investigation (10%) $602,190 $4,329,481
2.0 Mobilization/Demobilization (5%) $301,095 $2,164,741
3.0 Upland Disposal Facility Construction $6,021,897 $43,294,810

Subtotal $6,925,181 $49,789,032
Project/Construction Management (5%) $346,259 $2,489,452
Engineering and Administration (5%) $346,259 $2,489,452
Contingency (25%) $1,731,295 $12,447,258
SUBTOTAL $9,348,995 $67,215,193

4.0 Annual Daily Operations $312,710 $714,463
5.0 Annual Materials Handling and Transport $1,139,524 $2,027,847

Total Operations $11,473,485 $109,624,028
6.0 Annual Post-Closure O & M $246,335 $378,040

Total Post Closure O & M $15,133,545 $24,029,000
TOTAL COST OF ALTERNATIVE (ROUNDED) $36,000,000 $201,000,000

•The net present value of these alternatives are estimated to be $17,000,000 to 
$49,000,000, respectively.
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 3 NOTES AND ASSUMPTIONS

1. Pre-design investigation includes a 10% allowance for costs related to preparing, performing, and summarizing pre-design investigation activities for 
the Upland Disposal Facility.

2. Mobilization/demobilization includes a 5% allowance for costs related to mobilizing and demobilizing of equipment and personnel to and from the 
site.

3. Upland Disposal Facility construction costs include equipment, labor, and material costs to construct the Upland Disposal Facility at a location near 
the site [three possible locations have been proposed; Forest Street Site (maximum capacity of 1 million cubic yards), Woods Pond Site (maximum 
capacity of 2 million cubic yards), and Rising Pond Site(maximum capacity of 2.9 million cubic yards)]. Includes separate support and security 
facilities from the remedial construction. Includes costs to construct a final cover for the facility.

4. A 5% allowance is included to provide for project and construction management costs during construction.
5. A 5% allowance is included to provide for engineering and administration costs during construction.
6. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
7. Daily operation costs include equipment and labor for daily tasks during the facility's operation. Tasks include placing/removing tarps, grading, and 

environmental and health and safety monitoring for the duration of the project. Monitored parameters include, but are not limited to, particulates and 
PCBs.

8. Annual O & M costs include equipment and labor to inspect and maintain the facility following construction. Includes activities such as mowing and 
reseeding. Includes a part-time care taker. Maintenance costs are incurred annually for 100 years following the end of construction.  Associated post-
closure inspection and groundwater monitoring activities are performed periodically (i.e., 34 events) over 100 years.
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Appendix Q
Table 32 - Cost Summary for TD 4

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Minimum

(SED 3 & FP 2)
Maximum

(SED 8 & FP 7)
1.0 Pre-Design Investigation (5%) $597,625 $697,338
2.0 Treatment System $11,952,500 $13,946,765

Subtotal $12,550,125 $14,644,103
Project/Construction Management (5%) $627,506 $732,205
Engineering and Administration (5%) $627,506 $732,205
Contingency (25%) $3,137,531 $3,661,026
SUBTOTAL $16,942,669 $19,769,539

4.0 Annual Operations $4,030,208 $9,132,131
Total Operations $31,840,968 $365,057,488

5.0 Annual O & M $25,000 $25,000
Total O & M $125,000 $125,000

6.0 Total Transportation and Disposal $39,743,853 $614,326,876
TOTAL COST OF ALTERNATIVE (ROUNDED) $89,000,000 $999,000,000

•  The net present value of these alternatives are estimated to be $70,000,000 and 
$286,000,000, respectivley.
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 4 NOTES AND ASSUMPTIONS

1. Pre-design investigation includes a 5% allowance for costs related to preparing, performing, and summarizing pre-design investigation activities for 
the treatment facility.

2. Treatment facility costs include labor, materials, and equipment costs to construct and operate an onsite treatment facility. Includes costs to handle 
and treat water generated during the liquid/solid separation process. Includes costs to install and transfer sediment to storage facilities.

3. A 5% allowance is included to provide for project and construction management costs during construction.
4. A 5% allowance is included to provide for engineering and administration costs during construction.
5. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
6. Chemical extraction treatment facility operation and maintenance costs include labor, material, and utility costs for operating and maintaining the 

facility throughout the project. 
7. Total costs assume that all treated material would be classified as non-TSCA regulated waste and include provisions for transportion to and disposal 

at a licensed facility in High Acres, New York.
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Appendix Q
Table 33 - Cost Summary for TD 5A (with Reuse)

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Minimum

(SED 3 & FP 2)
Maximum

(SED 8 & FP 7)
1.0 Pre-Design Investigation $595,200 $6,959,600
2.0 Treatment System $14,284,800 $167,030,400

Subtotal $14,880,000 $173,990,000
Project/Construction Management (5%) $624,960 $7,307,580
Engineering and Administration (5%) $624,960 $7,307,580
Contingency (25%) $3,720,000 $43,497,500
SUBTOTAL $19,849,920 $232,102,660

3.0 Annual Operations $5,313,418 $16,061,214
Total Operations $41,976,000 $642,048,000

4.0 Annual O & M $25,000 $25,000
Total O & M $125,000 $125,000

5.0 Additional Pre-Treatment Handling $5,033,261 $56,093,177
6.0 Total Transportation and Disposal $36,179,206 $517,708,781

TOTAL COST OF ALTERNATIVE (ROUNDED) $103,000,000 $1,450,000,000

•  The net present value of these alternatives are estimated to be $81,000,000 and 
$569,000,000, respectively.
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 5A (with Reuse) NOTES AND ASSUMPTIONS

1. Pre-design investigation includes a 5% allowance for costs related to preparing, performing, and summarizing pre-design investigation activities for 
the thermal treatment facility.

2. Thermal treatment facility fixed costs include labor, materials, and equipment costs to construct an onsite treatment facility.
3. A 5% allowance is included to provide for project and construction management costs during construction.
4. A 5% allowance is included to provide for engineering and administration costs during construction.
5. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
6. Thermal treatment facility operation and maintenance costs include labor, material, and utility costs for operating and maintaining the facility 

throughout the project.
7. Transportation and disposal costs assume that all treated material would be non-TSCA regulated wastes and would be transported to and disposed 

of at a licensed facility in High Acres, New York.  Total disposal cost based on the assumption that there is an approximate 10% loss of mass as a 
result of the thermal treatement process.  Costs also assume that a portion of the treated materials could be used as floodplain backfill and would 
not require disposal.
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Appendix Q
Table 34 - Cost Summary for TD 5B (without Reuse)

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Minimum

(SED 3 & FP 2)
Maximum

(SED 8 & FP 7)
1.0 Pre-Design Investigation (5%) $595,200 $6,959,600
2.0 Treatment System $14,284,800 $167,030,400

Subtotal $14,880,000 $173,990,000
Project/Construction Management (5%) $624,960 $7,307,580
Engineering and Administration (5%) $624,960 $7,307,580
Contingency (25%) $3,720,000 $43,497,500
SUBTOTAL $19,849,920 $232,102,660

3.0 Annual Operations $5,313,418 $16,061,214
Total Operations $41,976,000 $642,048,000

4.0 Annual O & M $25,000 $25,000
Total O & M $125,000 $125,000

5.0 Additional Pre-Treatment Handling $5,033,261 $56,093,177
6.0 Total Transportation and Disposal $38,870,026 $594,886,391

TOTAL COST OF ALTERNATIVE (ROUNDED) $106,000,000 $1,530,000,000

•  The net present value of these alternatives are estimated to be $83,000,000 and 
$590,000,000, respectively.
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

TD 5B (without Reuse) NOTES AND ASSUMPTIONS

1. Pre-design investigation includes a 5% allowance for costs related to preparing, performing, and summarizing pre-design investigation activities for 
the thermal treatment facility.

2. Thermal treatment facility fixed costs include labor, materials, and equipment costs to construct an onsite treatment facility.
3. A 5% allowance is included to provide for project and construction management costs during construction.
4. A 5% allowance is included to provide for engineering and administration costs during construction.
5. A 25% contingency allowance is included to provide for unforeseen circumstances or variability in estimated areas, volumes, and unit costs.
6. Thermal treatment facility operation and maintenance costs include labor, material, and utility costs for operating and maintaining the facility 

throughout the project.
7. Transportation and disposal costs assume that all treated material would be non-TSCA regulated wastes and would be transported to and disposed 

of at a licensed facility in High Acres, New York.  Total disposal cost based on the assumption that there is an approximate 10% loss of mass as a 
result of the thermal treatement process.  
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Combinations of SED/FP 
Alternatives with TD 
Alternatives 

 

Cost Estimate



Item # Description
Individual 

Costs
TD 1

Modifications
TD 2

Modifications
TD 3 - Woods Pond

Modifications
TD 3 - Forest Street

Modifications
TD 3 - Rising Pond

Modifications
TD 4

Modifications
TD 5A (with Reuse)

Modifications
TD 5A (without Reuse)

Modifications
1.0 Pre-Design Investigation $0 $0 $0 $0 $0 $0 $0 $0 $0
2.0 Mobilization/Site Preparation/Demobilization $0 $0 $0 $0 $0 $0 $0 $0 $0
3.0 Removal $0 $0 $0 $0 $0 $0 $0 $0 $0
4.0 Backfill/Capping/Restoration $0 $0 $0 $0 $0 $0 $0 $0 $0
5.0 Transportation and Disposal (Staging and Access) $0 $0 $0 $0 $0 $0 $0 $0 $0
6.0 Environmental Monitoring $0 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $0 $0 $0 $0 $0 $0 $0 $0 $0
Project/Construction Management (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0
Engineering and Administration (5%) $0 $0 $0 $0 $0 $0 $0 $0 $0
Contingency (25%) $0 $0 $0 $0 $0 $0 $0 $0 $0

SUBTOTAL $0 $0 $0 $0 $0 $0 $0 $0 $0
7.0 Annual O & M/Long Term Monitoring Program $378,950 $0 $0 $0 $0 $0 $0 $0 $0

TOTAL O & M $4,962,750 $0 $0 $0 $0 $0 $0 $0 $0

Item # Description
Individual 

Costs
TD 1

Costs
TD 2

Costs
TD 3 - Woods Pond

Costs
TD 3 - Forest Street

Costs
TD 3 - Rising Pond

Costs
TD 4

Costs
TD 5A (with Reuse)

Costs
TD 5A (without Reuse)

Costs
1.0 Off-Site Transportation and Disposal $0 $0 $0 $0 $0 $0 $0 $0
2.0 TD Capital Costs $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $0 $0 $0 $0 $0 $0 $0 $0
Project/Construction Management (5%) $0 $0 $0 $0 $0 $0 $0 $0
Engineering and Administration (5%) $0 $0 $0 $0 $0 $0 $0 $0
Contingency (25%) $0 $0 $0 $0 $0 $0 $0 $0

SUBTOTAL $0 $0 $0 $0 $0 $0 $0 $0
3.0 TD Daily Operations $0 $0 $0 $0 $0 $0 $0 $0
4.0 TD Post-Closure O&M $0 $0 $0 $0 $0 $0 $0 $0

TOTAL O & M $0 $0 $0 $0 $0 $0 $0 $0
TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $5,000,000 $5,000,000 $5,000,000 $5,000,000 $5,000,000 $5,000,000 $5,000,000 $5,000,000

Appendix Q
Table 35 - Cost Modification Summary for Cominations of SED 2/FP 1 with TD Alternatives

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

SED 2/FP 1

TD
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Item # Description
Individual 

Costs
TD 1

Modifications
TD 2

Modifications
TD 3 - Woods Pond

Modifications
TD 3 - Forest Street

Modifications
TD 3 - Rising Pond

Modifications
TD 4

Modifications
TD 5A (with Reuse)

Modifications
TD 5A (without Reuse)

Modifications
1.0 Pre-Design Investigation $5,051,164 $0 $0 $0 $0 $0 -$98,865 -$28,860 $0
2.0 Mobilization/Site Preparation/Demobilization $14,122,226 $0 $0 $0 $0 $0 -$98,865 -$14,430 $0
3.0 Removal $51,228,058 $0 $0 $0 $0 $0 -$1,977,300 $0 $0
4.0 Backfill/Capping/Restoration $36,215,563 $0 $0 $0 $0 $0 $0 -$577,200 $0
5.0 Transportation and Disposal (Staging and Access) $12,130,955 $0 $0 -$8,715,578 -$8,715,578 -$8,715,578 $0 $0 $0
6.0 Environmental Monitoring $4,508,604 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $123,256,569 $0 $0 -$8,715,578 -$8,715,578 -$8,715,578 -$2,175,030 -$620,490 $0
Project/Construction Management (5%) $6,162,828 $0 $0 -$435,779 -$435,779 -$435,779 -$108,752 -$31,025 $0
Engineering and Administration (5%) $6,162,828 $0 $0 -$435,779 -$435,779 -$435,779 -$108,752 -$31,025 $0
Contingency (25%) $30,814,142 $0 $0 -$2,178,894 -$2,178,894 -$2,178,894 -$543,758 -$155,123 $0

SUBTOTAL $166,396,368 $0 $0 -$11,766,030 -$11,766,030 -$11,766,030 -$2,936,291 -$837,662 $0
7.0 Annual O & M/Long Term Monitoring Program $1,278,950 $0 $0 $0 $0 $0 $0 $0 $0

TOTAL O & M $10,242,750 $0 $0 $0 $0 $0 $0 $0 $0

Item # Description
Individual 

Costs
TD 1

Costs
TD 2

Costs
TD 3 - Woods Pond

Costs
TD 3 - Forest Street

Costs
TD 3 - Rising Pond

Costs
TD 4

Costs
TD 5A (with Reuse)

Costs
TD 5A (without Reuse)

Costs
1.0 Off-Site Transportation and Disposal $54,814,815 $0 $0 $0 $0 $37,769,045 $29,627,065 $36,331,565
2.0 TD Capital Costs $0 $0 $14,275,559 $27,130,685 $8,912,943 $14,644,103 $17,784,905 $17,784,905

Subtotal $54,814,815 $0 $14,275,559 $27,130,685 $8,912,943 $52,413,149 $47,411,970 $54,116,470
Project/Construction Management (5%) $2,740,741 $0 $713,778 $1,356,534 $445,647 $2,620,657 $2,228,319 $2,563,544
Engineering and Administration (5%) $2,740,741 $0 $713,778 $1,356,534 $445,647 $2,620,657 $2,228,319 $2,563,544
Contingency (25%) $13,703,704 $0 $3,568,890 $6,782,671 $2,228,236 $13,103,287 $11,141,596 $12,817,721

SUBTOTAL $74,000,000 $0 $19,272,004 $36,626,425 $12,032,473 $70,757,750 $63,010,205 $72,061,280
3.0 TD Daily Operations $0 $0 $9,791,175 $9,760,227 $11,650,915 $29,683,085 $97,960,307 $107,011,247
4.0 TD Post-Closure O&M $0 $0 $15,989,387 $16,754,737 $15,546,061 $75,000 $0 $0

TOTAL O & M $0 $0 $25,780,562 $26,514,964 $27,196,976 $29,758,085 $97,960,307 $107,011,247
TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $251 000 000 NA $210 000 000 $228 000 000 $204 000 000 $274 000 000 $337 000 000 $356 000 000

Appendix Q
Table 36 - Cost Modification Summary for Cominations of SED 3/FP 3 with TD Alternatives

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

SED 3/FP 3

TD

TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $251,000,000 NA $210,000,000 $228,000,000 $204,000,000 $274,000,000 $337,000,000 $356,000,000
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Item # Description
Individual 

Costs
TD 1

Modifications
TD 2

Modifications
TD 3 - Woods Pond

Modifications
TD 3 - Forest Street

Modifications
TD 3 - Rising Pond

Modifications
TD 4

Modifications
TD 5A (with Reuse)

Modifications
TD 5A (without Reuse)

Modifications
1.0 Pre-Design Investigation $9,451,312 $0 $0 $0 $0 $0 -$331,534 -$94,380 $0
2.0 Mobilization/Site Preparation/Demobilization $21,080,611 $0 $0 $0 $0 $0 -$331,534 -$47,190 $0
3.0 Removal $93,807,709 $0 $0 $0 $0 $0 -$6,630,680 $0 $0
4.0 Backfill/Capping/Restoration $74,802,606 $0 $0 $0 $0 $0 $0 -$943,800 $0
5.0 Transportation and Disposal (Staging and Access) $18,930,390 $0 $0 -$12,851,756 -$12,851,756 -$12,851,756 $0 $0 $0
6.0 Environmental Monitoring $8,786,625 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $227,817,956 $0 $0 -$12,851,756 -$12,851,756 -$12,851,756 -$7,293,748 -$1,085,370 $0
Project/Construction Management (5%) $11,390,898 $0 $0 -$642,588 -$642,588 -$642,588 -$364,687 -$54,268 $0
Engineering and Administration (5%) $11,390,898 $0 $0 -$642,588 -$642,588 -$642,588 -$364,687 -$54,268 $0
Contingency (25%) $56,954,489 $0 $0 -$3,212,939 -$3,212,939 -$3,212,939 -$1,823,437 -$271,342 $0

SUBTOTAL $307,554,240 $0 $0 -$17,349,870 -$17,349,870 -$17,349,870 -$9,846,560 -$1,465,249 $0
7.0 Annual O & M/Long Term Monitoring Program $1,500,050 $0 $0 $0 $0 $0 $0 $0 $0

TOTAL O & M $11,860,450 $0 $0 $0 $0 $0 $0 $0 $0

Item # Description
Individual 

Costs
TD 1

Costs
TD 2

Costs
TD 3 - Woods Pond

Costs
TD 3 - Forest Street

Costs
TD 3 - Rising Pond

Costs
TD 4

Costs
TD 5A (with Reuse)

Costs
TD 5A (without Reuse)

Costs
1.0 Off-Site Transportation and Disposal $121,481,481 $0 $0 $0 $0 $83,069,610 $69,266,055 $80,229,055
2.0 TD Capital Costs $0 $0 $18,556,008 $44,580,278 $14,312,795 $14,644,103 $34,743,010 $34,743,010

Subtotal $121,481,481 $0 $18,556,008 $44,580,278 $14,312,795 $97,713,713 $104,009,065 $114,972,065
Project/Construction Management (5%) $6,074,074 $0 $927,800 $2,229,014 $715,640 $4,885,686 $4,922,509 $5,470,659
Engineering and Administration (5%) $6,074,074 $0 $927,800 $2,229,014 $715,640 $4,885,686 $4,922,509 $5,470,659
Contingency (25%) $30,370,370 $0 $4,639,002 $11,145,069 $3,578,199 $24,428,428 $26,002,266 $28,743,016

SUBTOTAL $164,000,000 $0 $25,050,610 $60,183,375 $19,322,273 $131,913,513 $139,856,350 $154,656,400
3.0 TD Daily Operations $0 $0 $21,210,868 $20,093,700 $24,215,370 $67,343,643 $220,472,231 $235,271,741
4.0 TD Post-Closure O&M $0 $0 $17,268,480 $19,867,188 $16,666,682 $75,000 $0 $0

TOTAL O & M $0 $0 $38,479,348 $39,960,888 $40,882,053 $67,418,643 $220,472,231 $235,271,741
TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $483 000 000 NA $365 000 000 $402 000 000 $362 000 000 $509 000 000 $678 000 000 $709 000 000

Appendix Q
Table 37 - Cost Modification Summary for Cominations of SED 5/FP 4 with TD Alternatives

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

SED 5/FP 4

TD

TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $483,000,000 NA $365,000,000 $402,000,000 $362,000,000 $509,000,000 $678,000,000 $709,000,000
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Appendix Q
Table 38 - Cost Modification Summary for Cominations of SED 6/FP 4 with TD Alternatives

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Individual 

Costs
TD 1

Modifications
TD 2

Modifications
TD 3 - Woods Pond

Modifications
TD 3 - Forest Street

Modifications
TD 3 - Rising Pond

Modifications
TD 4

Modifications
TD 5A (with Reuse)

Modifications
TD 5A (without Reuse)

Modifications
1.0 Pre-Design Investigation $12,894,954 $0 -$1,528,262 $0 $0 $0 -$500,068 -$94,380 $0
2.0 Mobilization/Site Preparation/Demobilization $25,427,917 $0 -$1,528,262 $0 $0 $0 -$500,068 -$47,190 $0
3.0 Removal $131,008,919 $0 -$26,085,078 $0 $0 $0 -$10,001,355 $0 $0
4.0 Backfill/Capping/Restoration $84,559,195 $0 -$4,603,249 $0 $0 $0 $0 -$943,800 $0
5.0 Transportation and Disposal (Staging and Access) $21,093,916 $0 $0 -$14,161,084 -$14,161,084 -$14,161,084 $0 $0 $0
6.0 Environmental Monitoring $9,927,310 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $284,912,212 $0 -$33,744,850 -$14,161,084 -$14,161,084 -$14,161,084 -$11,001,491 -$1,085,370 $0
Project/Construction Management (5%) $14,245,611 $0 -$1,687,243 -$708,054 -$708,054 -$708,054 -$550,075 -$54,269 $0
Engineering and Administration (5%) $14,245,611 $0 -$1,687,243 -$708,054 -$708,054 -$708,054 -$550,075 -$54,269 $0
Contingency (25%) $71,228,053 $0 -$8,436,213 -$3,540,271 -$3,540,271 -$3,540,271 -$2,750,373 -$271,343 $0

SUBTOTAL $384,631,486 $0 -$45,555,548 -$19,117,463 -$19,117,463 -$19,117,463 -$14,852,012 -$1,465,250 $0
7.0 Annual O & M/Long Term Monitoring Program $1,606,450 $0 $0 $0 $0 $0 $0 $0 $0

TOTAL O & M $12,829,250 $0 $0 $0 $0 $0 $0 $0 $0

Item # Description
Individual 

Costs
TD 1

Costs
TD 2

Costs
TD 3 - Woods Pond

Costs
TD 3 - Forest Street

Costs
TD 3 - Rising Pond

Costs
TD 4

Costs
TD 5A (with Reuse)

Costs
TD 5A (without Reuse)

Costs
1.0 Off-Site Transportation and Disposal $159,259,259 $82,535,774 $0 $0 $0 $104,568,365 $90,694,092 $101,657,092
2.0 TD Capital Costs $0 $4,673,787 $20,677,450 $53,228,508 $16,989,027 $14,644,103 $43,020,950 $43,020,950

Subtotal $159,259,259 $87,209,561 $20,677,450 $53,228,508 $16,989,027 $119,212,468 $133,715,042 $144,678,042
Project/Construction Management (5%) $7,962,963 $4,360,478 $1,033,872 $2,661,425 $849,451 $5,960,623 $6,384,705 $6,932,855
Engineering and Administration (5%) $7,962,963 $4,360,478 $1,033,872 $2,661,425 $849,451 $5,960,623 $6,384,705 $6,932,855
Contingency (25%) $39,814,815 $21,802,390 $5,169,362 $13,307,127 $4,247,257 $29,803,117 $33,428,760 $36,169,510

SUBTOTAL $215,000,000 $117,732,907 $27,914,557 $71,858,485 $22,935,186 $160,936,832 $179,913,211 $194,713,261
3.0 TD Daily Operations $0 $6,366,729 $22,066,650 $21,693,351 $26,137,392 $75,698,087 $284,917,452 $299,152,589
4.0 TD Post-Closure O&M $0 $11,660,000 $17,902,414 $21,409,756 $17,222,076 $75,000 $0 $0

TOTAL O & M $0 $18,026,729 $39,969,064 $43,103,108 $43,359,468 $75,773,087 $284,917,452 $299,152,589
TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $612 000 000 $487 000 000 $446 000 000 $493 000 000 $444 000 000 $619 000 000 $860 000 000 $891 000 000

SED 6/FP 4

TD

TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $612,000,000 $487,000,000 $446,000,000 $493,000,000 $444,000,000 $619,000,000 $860,000,000 $891,000,000
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Appendix Q
Table 39 - Cost Modification Summary for Cominations of SED 8/FP 7 with TD Alternatives

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

Item # Description
Individual 

Costs
TD 1

Modifications
TD 2

Modifications
TD 3 - Woods Pond

Modifications
TD 3 - Forest Street

Modifications
TD 3 - Rising Pond

Modifications
TD 4

Modifications
TD 5A (with Reuse)

Modifications
TD 5A (without Reuse)

Modifications
1.0 Pre-Design Investigation $32,997,539 $0 -$2,554,570 $0 $0 $0 -$2,411,183 -$479,700 $0
2.0 Mobilization/Site Preparation/Demobilization $51,500,253 $0 -$2,554,570 $0 $0 $0 -$2,411,183 -$239,850 $0
3.0 Removal $267,355,676 $0 -$43,427,692 $0 $0 $0 -$48,223,656 $0 $0
4.0 Backfill/Capping/Restoration $247,214,675 $0 -$7,663,710 $0 $0 $0 $0 -$4,797,000 $0
5.0 Transportation and Disposal (Staging and Access) $40,378,031 $0 $0 $0 $0 -$28,264,621 $0 $0 $0
6.0 Environmental Monitoring $27,021,208 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $666,467,383 $0 -$56,200,542 $0 $0 -$28,264,621 -$53,046,022 -$5,516,550 $0
Project/Construction Management (5%) $33,323,369 $0 -$2,810,027 $0 $0 -$1,413,231 -$2,652,301 -$275,828 $0
Engineering and Administration (5%) $33,323,369 $0 -$2,810,027 $0 $0 -$1,413,231 -$2,652,301 -$275,828 $0
Contingency (25%) $166,616,846 $0 -$14,050,136 $0 $0 -$7,066,155 -$13,261,505 -$1,379,138 $0

SUBTOTAL $899,730,967 $0 -$75,870,732 $0 $0 -$38,157,239 -$71,612,129 -$7,447,343 $0
7.0 Annual O & M/Long Term Monitoring Program $2,492,850 $0 $0 $0 $0 $0 $0 $0 $0

TOTAL O & M $17,048,050 $0 $0 $0 $0 $0 $0 $0 $0

Item # Description
Individual 

Costs
TD 1

Costs
TD 2

Costs
TD 3 - Woods Pond

Costs
TD 3 - Forest Street

Costs
TD 3 - Rising Pond

Costs
TD 4

Costs
TD 5A (with Reuse)

Costs
TD 5A (without Reuse)

Costs
1.0 Off-Site Transportation and Disposal $609,629,630 $326,375,091 $0 $0 $0 $452,641,663 $382,764,282 $438,483,782
2.0 TD Capital Costs $0 $14,093,563 $0 $0 $72,995,419 $14,644,103 $173,057,573 $173,057,573

Subtotal $609,629,630 $340,468,654 $0 $0 $72,995,419 $467,285,766 $555,821,855 $611,541,355
Project/Construction Management (5%) $30,481,481 $17,023,433 $0 $0 $3,649,771 $23,364,288 $26,406,632 $29,192,607
Engineering and Administration (5%) $30,481,481 $17,023,433 $0 $0 $3,649,771 $23,364,288 $26,406,632 $29,192,607
Contingency (25%) $152,407,407 $85,117,163 $0 $0 $18,248,855 $116,821,442 $138,955,464 $152,885,339

SUBTOTAL $823,000,000 $459,632,682 $0 $0 $98,543,815 $630,835,784 $747,590,583 $822,811,908
3.0 TD Daily Operations $0 $16,710,285 $0 $0 $158,148,778 $349,442,193 $1,208,745,616 $1,286,282,002
4.0 TD Post-Closure O&M $0 $19,780,000 $0 $0 $24,036,147 $75,000 $0 $0

TOTAL O & M $0 $36,490,285 $0 $0 $182,184,925 $349,517,193 $1,208,745,616 $1,286,282,002
TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $1 740 000 000 $1 337 000 000 NA NA $1 160 000 000 $1 826 000 000 $2 866 000 000 $3 026 000 000

SED 8/FP 7

TD

TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $1,740,000,000 $1,337,000,000 NA NA $1,160,000,000 $1,826,000,000 $2,866,000,000 $3,026,000,000
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Item # Description
Individual 

Costs
TD 1

Modifications
TD 2

Modifications
TD 3 - Woods Pond

Modifications
TD 3 - Forest Street

Modifications
TD 3 - Rising Pond

Modifications
TD 4

Modifications
TD 5A (with Reuse)

Modifications
TD 5A (without Reuse)

Modifications
1.0 Pre-Design Investigation $12,866,017 $0 -$1,425,937 $0 $0 $0 -$972,510 -$138,060 $0
2.0 Mobilization/Site Preparation/Demobilization $27,873,404 $0 -$1,425,937 $0 $0 $0 -$972,510 -$69,030 $0
3.0 Removal $113,124,375 $0 -$24,240,926 $0 $0 $0 -$19,450,197 $0 $0
4.0 Backfill/Capping/Restoration $89,124,327 $0 -$4,277,810 $0 $0 $0 $0 -$1,380,600 $0
5.0 Transportation and Disposal (Staging and Access) $29,426,067 $0 $0 -$24,267,944 -$24,267,944 -$24,267,944 $0 $0 $0
6.0 Environmental Monitoring $9,687,609 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $282,101,798 $0 -$31,370,610 -$24,267,944 -$24,267,944 -$24,267,944 -$21,395,217 -$1,587,690 $0
Project/Construction Management (5%) $14,105,090 $0 -$1,568,531 -$1,213,397 -$1,213,397 -$1,213,397 -$1,069,761 -$79,384 $0
Engineering and Administration (5%) $14,105,090 $0 -$1,568,531 -$1,213,397 -$1,213,397 -$1,213,397 -$1,069,761 -$79,384 $0
Contingency (25%) $70,525,449 $0 -$7,842,653 -$6,066,986 -$6,066,986 -$6,066,986 -$5,348,804 -$396,922 $0

SUBTOTAL $380,837,427 $0 -$42,350,324 -$32,761,724 -$32,761,724 -$32,761,724 -$28,883,543 -$2,143,381 $0
7.0 Annual O & M/Long Term Monitoring Program $1,610,950 $0 $0 $0 $0 $0 $0 $0 $0

TOTAL O & M $12,942,750 $0 $0 $0 $0 $0 $0 $0 $0

Item # Description
Individual 

Costs
TD 1

Costs
TD 2

Costs
TD 3 - Woods Pond

Costs
TD 3 - Forest Street

Costs
TD 3 - Rising Pond

Costs
TD 4

Costs
TD 5A (with Reuse)

Costs
TD 5A (without Reuse)

Costs
1.0 Off-Site Transportation and Disposal $248,148,148 $127,772,343 $0 $0 $0 $165,451,848 $147,173,933 $161,421,773
2.0 TD Capital Costs $0 $7,918,919 $27,259,709 $80,061,614 $25,292,647 $14,644,103 $67,284,555 $67,284,555

Subtotal $248,148,148 $135,691,262 $27,259,709 $80,061,614 $25,292,647 $180,095,951 $214,458,488 $228,706,328
Project/Construction Management (5%) $12,407,407 $6,784,563 $1,362,985 $4,003,081 $1,264,632 $9,004,798 $10,208,697 $10,921,089
Engineering and Administration (5%) $12,407,407 $6,784,563 $1,362,985 $4,003,081 $1,264,632 $9,004,798 $10,208,697 $10,921,089
Contingency (25%) $62,037,037 $33,922,816 $6,814,927 $20,015,404 $6,323,162 $45,023,988 $53,614,622 $57,176,582

SUBTOTAL $335,000,000 $183,183,204 $36,800,607 $108,083,179 $34,145,074 $243,129,534 $288,490,503 $307,725,087
3.0 TD Daily Operations $0 $3,467,628 $17,257,263 $16,860,560 $24,418,526 $54,107,026 $452,045,694 $473,694,564
4.0 TD Post-Closure O&M $0 $19,780,000 $19,869,340 $26,195,927 $18,945,311 $75,000 $0 $0

TOTAL O & M $0 $23,247,628 $37,126,603 $43,056,487 $43,363,837 $54,182,026 $452,045,694 $473,694,564
TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $729 000 000 $558 000 000 $435 000 000 $512 000 000 $439 000 000 $662 000 000 $1 132 000 000 $1 175 000 000

Appendix Q
Table 40 - Cost Modification Summary for Cominations of SED 9/FP 8 with TD Alternatives

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

SED 9/FP 8

TD

TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $729,000,000 $558,000,000 $435,000,000 $512,000,000 $439,000,000 $662,000,000 $1,132,000,000 $1,175,000,000
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Item # Description
Individual 

Costs
TD 1

Modifications
TD 2

Modifications
TD 3 - Woods Pond

Modifications
TD 3 - Forest Street

Modifications
TD 3 - Rising Pond

Modifications
TD 4

Modifications
TD 5A (with Reuse)

Modifications
TD 5A (without Reuse)

Modifications
1.0 Pre-Design Investigation $2,747,159 $0 $0 $0 $0 $0 -$240,260 -$20,280 $0
2.0 Mobilization/Site Preparation/Demobilization $7,088,124 $0 $0 $0 $0 $0 -$240,260 -$10,140 $0
3.0 Removal $32,026,383 $0 $0 $0 $0 $0 -$4,805,190 $0 $0
4.0 Backfill/Capping/Restoration $9,847,961 $0 $0 $0 $0 $0 $0 -$202,800 $0
5.0 Transportation and Disposal (Staging and Access) $7,844,748 $0 $0 -$5,425,120 -$5,425,120 -$5,425,120 $0 $0 $0
6.0 Environmental Monitoring $2,311,156 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal $61,865,532 $0 $0 -$5,425,120 -$5,425,120 -$5,425,120 -$5,285,709 -$233,220 $0
Project/Construction Management (5%) $3,093,277 $0 $0 -$271,256 -$271,256 -$271,256 -$264,285 -$11,661 $0
Engineering and Administration (5%) $3,093,277 $0 $0 -$271,256 -$271,256 -$271,256 -$264,285 -$11,661 $0
Contingency (25%) $15,466,383 $0 $0 -$1,356,280 -$1,356,280 -$1,356,280 -$1,321,427 -$58,305 $0

SUBTOTAL $83,518,468 $0 $0 -$7,323,912 -$7,323,912 -$7,323,912 -$7,135,707 -$314,847 $0
7.0 Annual O & M/Long Term Monitoring Program $1,275,550 $0 $0 $0 $0 $0 $0 $0 $0

TOTAL O & M $9,970,950 $0 $0 $0 $0 $0 $0 $0 $0

Item # Description
Individual 

Costs
TD 1

Costs
TD 2

Costs
TD 3 - Woods Pond

Costs
TD 3 - Forest Street

Costs
TD 3 - Rising Pond

Costs
TD 4

Costs
TD 5A (with Reuse)

Costs
TD 5A (without Reuse)

Costs
1.0 Off-Site Transportation and Disposal $66,296,296 $0 $0 $0 $0 $41,347,135 $38,163,093 $40,519,112
2.0 TD Capital Costs $0 $0 $14,402,864 $27,649,653 $9,073,540 $14,644,103 $18,772,741 $18,772,741

Subtotal $66,296,296 $0 $14,402,864 $27,649,653 $9,073,540 $55,991,239 $56,935,833 $59,291,853
Project/Construction Management (5%) $3,314,815 $0 $720,143 $1,382,483 $453,677 $2,799,562 $2,719,532 $2,837,333
Engineering and Administration (5%) $3,314,815 $0 $720,143 $1,382,483 $453,677 $2,799,562 $2,719,532 $2,837,333
Contingency (25%) $16,574,074 $0 $3,600,716 $6,912,413 $2,268,385 $13,997,810 $14,233,958 $14,822,963

SUBTOTAL $89,500,000 $0 $19,443,866 $37,327,032 $12,249,279 $75,588,172 $76,608,856 $79,789,483
3.0 TD Daily Operations $0 $0 $6,311,000 $6,214,349 $7,582,705 $19,188,805 $113,158,225 $116,338,285
4.0 TD Post-Closure O&M $0 $0 $16,027,428 $16,791,637 $15,579,389 $75,000 $0 $0

TOTAL O & M $0 $0 $22,338,428 $23,005,986 $23,162,094 $19,263,805 $113,158,225 $116,338,285

Appendix Q
Table 41 - Cost Modification Summary for Cominations of SED 10/FP 9 with TD Alternatives

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

SED 10/FP 9

TD

TOTAL COST OF COMBINED ALTERNATIVE (ROUNDED) $183,000,000 NA $128,000,000 $146,000,000 $121,000,000 $181,000,000 $283,000,000 $290,000,000
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Appendix Q
Notes and Assumptions

Revised CMS Report, Housatonic River - Rest of River
General Electric Company - Pittsfield, MA

1. The assumptions related to how the seven combinations of sediment and floodplain (SED/FP) alternatives were developed, as well as how the 
treatment/disposition (TD) alternatives were developed, are provided in the respective portions of this Appendix Q.  The assumptions made in developing
the estimated costs for the combinations of the SED/FP alternatives with the TD alternatives, including the associated cost modifications in the costs of 
the SED/FP alternatives, where appropriate, are described in Section 10.3 of the Revised CMS Report.  Tables  35 through 41 are provided to illustrate 
how these assumptions affected the cost estimates for the combinations of the seven SED/FP combined alternatives with the five TD alternatives.

NOTES AND ASSUMPTIONS FOR THE COMBINATIONS OF SED/FP ALTERNATIVES WITH TD ALTERNATIVES
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